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GENERAL GUIDELINE PRINCIPLES

The principles summarized in this section are key to the intended application of the New York State
Medical Treatment Guidelines (MTG) and are applicable to all Workers’ Compensation Medical
Treatment Guidelines.

Al

A.2

A.3

A4

A.5

Medical Care

Medical care and treatment required as a result of a work-related injury should be focused
on restoring functional ability required to meet the patient’s daily and work activities with a
focus on a return to work, while striving to restore the patient’s health to its pre-injury status
in so far as is feasible.

Rendering Of Medical Services

Any medical provider rendering services to a workers’ compensation patient must utilize the
Treatment Guidelines as provided for with respect to all work-related injuries and/or
illnesses.

Positive Patient Response

Positive results are defined primarily as functional gains which can be objectively
measured. Objective functional gains include, but are not limited to, positional tolerances,
range of motion, strength, endurance, activities of daily living (ADL), cognition,
psychological behavior, and efficiency/velocity measures which can be quantified.
Subjective reports of pain and function may be considered and given relative weight when
the pain has anatomic and physiologic correlation in proportion to the injury.

Re-Evaluate Treatment

If a given treatment or modality is not producing positive results within a well-defined
timeframe, the provider should either modify or discontinue the treatment regime. The
provider should evaluate the efficacy of the treatment or modality 2 to 3 weeks after the
initial visit and 3 to 4 weeks thereafter. These timeframes may be slightly longer in the
context of conditions that are inherently mental health issues, and shorter for other non-
musculoskeletal medical conditions (e.g. pulmonary, dermatologic etc.). Recognition that
treatment failure is at times attributable to an incorrect diagnosis a failure to respond should
prompt the clinician to reconsider the diagnosis in the event of an unexpected poor
response to an otherwise rational intervention.

Education

Education of the patient and family, as well as the employer, insurer, policy makers and the
community should be a primary emphasis in the treatment of work-related injury or illness.
Practitioners should develop and implement effective educational strategies and skills. An
education-based paradigm should always start with communication providing reassuring
information to the patient. No treatment plan is complete without addressing issues of
individual and/or group patient education as a means of facilitating self-management of
symptoms and prevention of future injury.

Time Frames

NYS WCB MTG - Hand, Wrist and Forearm Injuries 7



A.6

A.7

A.8

A.9

A.10

Acuity

Acute, Subacute and Chronic are generally defined as timeframes for disease stages:
e Acute — Less than one month
e Subacute - One to three month, and
e Chronic - greater than three months.

Initial Evaluation

Initial evaluation refers to the acute timeframe following an injury and is not used to define
when a given physician first evaluates an injured worker (initial encounter) in an office or
clinical setting.

Diagnostic Time Frames

Diagnostic time frames for conducting diagnostic testing commence on the date of injury.
Clinical judgment may substantiate the need to accelerate or decelerate the time frames
discussed in this document.

Treatment Time Frames

Treatment time frames for specific interventions commence once treatments have been
initiated, not on the date of injury. It is recognized that treatment duration may be impacted
by disease process and severity, patient compliance, as well as availability of services.
Clinical judgment may substantiate the need to accelerate or decelerate the time frames
discussed in this document.

Delayed Recovery

For those patients who fail to make expected progress 6-12 weeks after an injury and
whose subjective symptoms do not correlate with objective signs and tests, reexamination
in order to confirm the accuracy of the diagnosis and re-evaluation of the treatment program
should be performed. When addressing a clinical issue that is not inherently a mental health
issue, assessment for potential barriers to recovery (yellow flags/psychological issues)
should be ongoing throughout the care of the patient. At 6-12 weeks, alternate treatment
programs, including formal psychological or psychosocial evaluation should be considered.
Clinicians must be vigilant for any pre-existing mental health issues or subsequent,
consequential mental health issues that may be impacting recovery. For issues that are
clearly and inherently mental health issues from the outset (i.e. when it is evident that there
is an underlying, work-related, mental health disorder as part of the claim at issue), referral
to a mental health provider can and should occur much sooner. Referrals to mental health
providers for the evaluation and management of delayed recovery do not indicate or require
the establishment of a psychiatric or psychological condition. The evaluation and
management of delayed recovery does not require the establishment of a psychiatric or
psychological claim.

Treatment Approaches

NYS WCB MTG — Hand, Wrist and Forearm Injuries 8



A.11

A.12

A.13

Active Interventions

Active interventions emphasizing patient responsibility, such as therapeutic exercise and/or
functional treatment, are generally emphasized over passive modalities, especially as
treatment progresses. Generally, passive and palliative interventions are viewed as a
means to facilitate progress in an active rehabilitation program with concomitant attainment
of objective functional gains.

Active Therapeutic Exercise Program

Active therapeutic exercise program goals should incorporate patient strength, endurance,
flexibility, range of motion, sensory integration, coordination, cognition and behavior (when
at issue) and education as clinically indicated. This includes functional application in
vocational or community settings.

Diagnostic Imaging And Testing Procedures

Clinical information obtained by history taking and physical examination should be the basis
for selection of imaging procedures and interpretation of results. All diagnostic procedures
have characteristic specificities and sensitivities for various diagnoses. Usually, selection of
one procedure over others depends upon various factors, which may include: relative
diagnostic value; risk/benefit profile of the procedure; availability of technology; a patient’s
tolerance; and/or the treating practitioner’s familiarity with the procedure.

When a diagnostic procedure, in conjunction with clinical information, provides sufficient
information to establish an accurate diagnosis, a second diagnostic procedure is not
required. However, a subsequent diagnostic procedure including a repeat of the original
(same) procedure can be performed, when the specialty physician (e.g. physiatrist, sports
medicine physician or other appropriate specialist) radiologist or surgeon documents that
the initial study was of inadequate quality to make a diagnosis. Therefore, in such
circumstances, a repeat or complementary diagnostic procedure is permissible under the
MTG.

It is recognized that repeat imaging studies and other tests may be warranted by the clinical
course and/or to follow the progress of treatment in some cases. It may be of value to
repeat diagnostic procedures (e.g., imaging studies) during the course of care to reassess
or stage the pathology when there is progression of symptoms or findings, prior to surgical
interventions and/or therapeutic injections when clinically indicated, and post-operatively to
follow the healing process. Regarding serial imaging, (including x-rays, but particularly CT
scans), it must be recognized that repeat procedures result in an increase in cumulative
radiation dose and associated risks.

A given diagnostic imaging procedure may provide the same or distinctive information as
obtained by other procedures. Therefore, prudent choice of procedures(s) for a single
diagnostic procedure, a complementary procedure in combination with other procedures(s),
or a proper sequential order in multiple procedures will ensure maximum diagnostic
accuracy, minimize the likelihood of adverse effect on patients, and promote efficiency by
avoiding duplication or redundancy.

NYS WCB MTG — Hand, Wrist and Forearm Injuries 9



A.14

A.15

A.16

Surgical Interventions

Consideration of surgery should be within the context of expected functional
outcome. The concept of "cure" with respect to surgical treatment by itself is generally a
misnomer. All operative interventions must be based upon positive correlation of clinical
findings, clinical course and imaging and other diagnostic tests. A comprehensive
assimilation of these factors must lead to a specific diagnosis with positive identification of
pathologic condition(s). For surgery to be performed to treat pain, there must be clear
correlation between the pain symptoms and objective evidence of its cause. In all cases,
shared decision making with the patient is advised. The patient should be given the
opportunity to understand the pros and cons of surgery, potential for rehabilitation as an
alternative where applicable, evidence-based outcomes, and specific surgical experience.

Pre-Authorization

All diagnostic imaging, testing procedures, non-surgical and surgical therapeutic
procedures, and other therapeutics within the criteria of the Medical Treatment Guidelines
and based on a correct application of the Medical Treatment Guidelines are considered
authorized, with the exception of the procedures listed in section 324.3(1)(a) of Title 12
NYCRR. These are not included on the list of pre-authorized procedures. Providers who
want to perform one of these procedures must request pre-authorization from the carrier
before performing the procedure.

Second or subsequent procedures (the repeat performance of a surgical procedure due to
failure of, or incomplete success from the same surgical procedure performed earlier, if the
Medical Treatment Guidelines do not specifically address multiple procedures) also require
pre-authorization.

Psychological/Psychiatric Evaluations

In select patients, mental health evaluations are essential to make, secure or confirm a
diagnosis. Of course, the extent and duration of evaluations and/or interventions by mental
health professionals may vary, particularly based on whether: the underlying clinical issue
in the claim is inherently a mental health issue; or there is a mental health issue that is
secondary or consequential to the medical injury or illness that is at issue in the claim in
guestion; or there is a pre-existing, unrelated mental health issue that has been made
worse by, or is impeding the recovery from (or both) the medical injury or illness that is at
issue in the claim in question.

Tests of psychological function or psychometric testing, when indicated, can be a valuable
component of the psychological evaluation in identifying associated psychological,
personality and psychosocial issues. Although these instruments may suggest a diagnosis,
neither screening nor psychometric tests are capable of making a diagnosis. The diagnosis
should only be made after careful analysis of all available data, including from a thorough
history and clinical interview.

A professional fluent in the primary language of the patient is strongly preferred. When
such a provider is not available, services of a professional language interpreter must be
provided.

Frequency: When assessing for a pre-existing, unrelated mental health issue that has been
made worse by, or is impeding the recovery from (or both) a work-related, medical injury or

NYS WCB MTG - Hand, Wrist and Forearm Injuries 10



A.17

A.18

illness, then a one-time visit for initial psychiatric/psychological encounter should be
sufficient, as care would normally be continued by the prior treating provider. If
psychometric testing is indicated by findings in the initial encounter, time for such testing
should not exceed an additional three hours of professional time. For conditions in which a
mental health issue is a central part of the initial claim, or in which there is a mental health
issue that is secondary or consequential to the work-related, medical injury or illness, that is
part of the claim in question, then more extensive diagnostic and therapeutic interventions
may be clinically indicated, and are discussed in detail in the Medical Treatment Guidelines
for such mental health conditions.

Personality/Psychological/Psychosocial Intervention

Following psychosocial evaluation, when intervention is recommended, such intervention
should be implemented as soon as possible. This can be used alone or in conjunction with
other treatment modalities. For all psychological/psychiatric interventions, there must be an
assessment and treatment plan with measurable behavioral goals, time frames and specific
interventions planned.

¢ Time to produce effect: two to eight weeks.

e Optimum duration: six weeks to three months.

o Maximum duration: three to six months.

e Counseling is not intended to delay but rather to enhance functional recovery.

For PTSD Psychological Intervention:

e  Optimum duration three to six months.
e Maximum duration: nine to twelve months.

For select patients, longer supervision and treatment may be required, and if further
treatment is indicated, documentation of the nature of the psychological factors, as well as
projecting a realistic functional prognosis, should be provided by the authorized treating
practitioner every four weeks during the first six months of treatment. For treatment
expected to last six to twelve months, such documentation should be provided every four to
eight weeks. For long-term treatment beyond twelve months, such documentation should
be provided every eight to twelve weeks. All parties should strive for ongoing and
continuous communications, in order to facilitate seamless, continuous and uninterrupted
treatment.

Functional Capacity Evaluation (FCE)

Functional capacity evaluation is a comprehensive or more restricted evaluation of the
various aspects of function as they relate to the patient’s ability to return to work. Areas
such as endurance, lifting (dynamic and static), postural tolerance, specific range-of-motion,
coordination and strength, worker habits, employability, as well as psychosocial, cognitive,
and sensory perceptual aspects of competitive employment may be evaluated.
Components of this evaluation may include: (a) musculoskeletal screen; (b) cardiovascular
profile/aerobic capacity; (c) coordination; (d) lift/carrying analysis; (e) job-specific activity
tolerance; (f) maximum voluntary effort; (g) pain assessment/psychological screening; (h)

NYS WCB MTG - Hand, Wrist and Forearm Injuries 11



A.19

A.20

non-material and material handling activities; (i) cognitive and behavioral; (j) visual; and (k)
sensory perceptual factors.

In most cases, the question of whether a patient can return to work can be answered
without an FCE.

An FCE may be considered at time of MMI, following reasonable prior attempts to return to
full duty throughout course of treatment, when the treating physician is unable to make a
clear determination on work status on case closure. An FCE is not indicated early during a
treatment regime for any reason including one to support a therapeutic plan.

When an FCE is being used to determine return to a specific job site, the treating physician
is responsible for understanding and considering the job duties. FCEs cannot be used in
isolation to determine work restrictions. The authorized treating physician must interpret the
FCE in light of the individual patient's presentation and medical and personal perceptions.
FCEs should not be used as the sole criteria to diagnose malingering.

Return To Work

For purposes of these guidelines, return to work is defined as any work or duty that the
patient is able to perform safely. It may not be the patient’s regular work. Ascertaining a
return to work status is part of medical care, and should be included in the treatment and
rehabilitation plan. Itis normally addressed at every outpatient visit. A description of the
patient’s status and task limitations is part of any treatment plan and should provide the
basis for restriction of work activities when warranted. Early return to work should be a
prime goal in treating occupational injuries. The emphasis within these guidelines is to
move patients along a continuum of care and return to work, since the prognosis of
returning an injured worker to work drops progressively the longer the worker has been out
of work.

Job Site Evaluation

The treating physician may communicate with the employer or employer’s designee, either
in person, by video conference, or by telephone, to obtain informationregarding the
individual or specific demands of the patient’s pre-injury job. This may include a
description of the exertional demands of the job, the need for repetitive activities, load
lifting, static or awkward postures, environmental exposures, psychological stressors and
other factors that would pose a barrier to re-entry, risk of re-injury or disrupt
convalescence. When returning to work at the patient’s previous job tasks or setting is not
feasible, given the clinically determined restrictions on the patient’s activities, inquiry
should be made about modified duty work settings that align with, the patient’s condition in
view of proposed work activities/demands in modified duty jobs. It should be noted, that
under certain circumstances, more than one job site evaluation may be indicated.

Ideally, the physician would gain the most information from an on-site inspection of the job
settings and activities; but it is recognized that this may not be feasible in most cases. If job
videos/CDs/DVDs are available from the employer, these can contribute valuable
information, as can video conferences, conducted from the worksite and ideally workstation
or work area.

NYS WCB MTG - Hand, Wrist and Forearm Injuries 12



Frequency: one or two contacts
e 1st contact: Patient is in a functional state where the patient can perform some work.
e 2nd contact: Patient has advanced to state where the patient is capable of enhanced
functional demands in a work environment.

The physician shall document the conversation.

Other

A.21

A.22

A.23

A.24

Guideline Recommendations And Medical Evidence

The Workers’ Compensation Board and its Medical Advisory Committee have not
independently evaluated or vetted the scientific medical literature used in support of the
guidelines, but have relied on the methodology used by the developers of various
guidelines utilized and referenced in these Guidelines.

Experimental/Investigational Treatment
Medical treatment that is experimental/investigational and not approved for any purpose,
application or indication by the FDA is not permitted under these Guidelines.

Injured Workers As Patients
In these Guidelines, injured workers are referred to as patients recognizing that in certain
circumstances there is no doctor-patient relationship.

Scope Of Practice
These Guidelines do not address scope of practice or change the scope of practice.

NYS WCB MTG - Hand, Wrist and Forearm Injuries 13



Hand, Wrist and Forearm Injuries
Effective: May 02, 2022

B. Introduction to Hand, Wrist and Forearm Injuries
This guideline addresses common work-related hand, wrist and forearm injuries/conditions and
includes recommendations for assessing and treating these disorders.

B.1 History Taking and Physical Exam

B.1l.a History Taking and Physical Exam

History taking and physical examination establish the foundation/basis for and dictate
subsequent stages of diagnostic and therapeutic procedures. When findings of
clinical evaluations and those of other diagnostic procedures are not consistent with
each other, the objective clinical findings should have preference. The medical
records should reasonably document the following:

B.1.b History Of Present Injury (HPI)

o Age, hand dominance, gender.

o Mechanism of injury: includes details of symptom onset (date of onset),
progression, triggering event (if present) versus gradual onset. Activity at or
before onset of symptoms.

e Prior occupational and non-occupational injuries to the same area including
specific prior treatment.

e Location of symptoms.

¢ Nature of symptoms: pain, numbness, tingling, weakness, swelling, stiffness,
limited movement, temperature change, moisture change, color change.

o Exacerbating and alleviating factors for symptoms. Identify the specific
physical factors that aggravate or alleviate the problem.

¢ Time of day symptoms are best and worst e.g., upon awakening, after work.
If symptoms improve when away from work (weekends, vacations).

e For traumatic injuries: Note if the area was swollen at any time and if so how

quickly the swelling occurred (immediately or delayed). Hand/finger

deformity.

Use of comprehensive pain diagrams to better localize pain symptoms.

Sleep disturbances.

Other associated signs and symptoms noted by the patient.

Ability to perform work activities and activities of daily living (ADL’s). Assess

the overall degree of restriction or combination of restrictions.

e Discussion of any symptoms present in the uninjured extremity.

e Relationship to work: This includes a statement of the probability that the
illness or injury is work-related.

o Treatments used for current symptoms: Medications? Splints? Ice/heat?
Rest? Surgery? Other? Have any treatment(s) been helpful? What
treatments were not helpful?

B.1.c Past History
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B.1.d

Past medical history includes, but is not limited to, neoplasm, gout, arthritis, and
diabetes overweight/obesity, hypothyroidism, other endocrinopathy, pregnancy,
osteoarthrosis, rheumatoid arthritis, other arthritides, renal disease, systemic lupus
erythematosus, spondyloarthropathy;

Review of systems includes, but is not limited to, symptoms of
rheumatologic, neurologic, endocrine, neoplastic, and other systemic
diseases;

Smoking history;

Vocational and recreational pursuits;

Previous testing, imaging or diagnostic studies or treatment, including
the results and outcomes;

Past surgical history,

Psychosocial history.

Physical Examination

Examination should include the joint above and below the affected area, including
the opposite side for comparison. Physical examination should include accepted
tests and exam techniques applicable to the joint or area being examined, including:

B.1.d.i

B.1.d.ii

B.1.d.iii

B.1.d.iv

B.1.d.v

B.1.d.vi

B.1.d.vii

Visual inspection - Examine both hands, wrists and forearms and look for
and note asymmetries and for deformities suggestive of degeneration,
malformation, fracture, or dislocations. Observe for signs of serious
injuries, e.g., degloving injuries, lacerations, puncture wounds, open
wounds and crush injuries

The neurologic and vascular status of the hand, wrist, forearm, and upper
limb should include peripheral pulses, motor function, reflexes, and sensory
status. It should also describe any dystrophic changes or variation in skin
color or turgor. Examining the neck and cervical nerve root function is also
recommended for most patients.

Palpation

Range of motion/quality of motion (active and passive); The range of
motion (ROM) of the hand, wrist and forearm should be determined both
actively and passively. Compare mobility of the affected and unaffected
side.

Strength (weakness / atrophy)

Joint integrity / stability - Stress the ligaments to assess the stability and
compare to contralateral unaffected side

Examination for deformity,displacement, swelling

Assess neurologic (motor, sensory and reflexes) and vascular status
(integrity of distal circulation, peripheral pulses, skin temperature) of the
foot and ankle, as clinically indicated. Examining the neck and cervical
nerve root function is also recommended for most patients.
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Observe for signs of serious injuries, e.g., degloving injuries, lacerations, puncture
wounds open wounds and crush injuries.

B.1.e Red Flags

Certain findings, “red flags,” raise suspicion of potentially serious and urgent
medical conditions. Assessment (history and physical examination) should include
evaluation for red flags that require urgent/emergent assessment and treatment as
clinically indicated. The Hand Wrist and Forearm MTG incorporate changes in
clinical management as triggered by “red flags”.

See table 4 and each individual condition for condition specific physical examination
guidelines.

B.1.f Assessing Red Flags

Potentially serious conditions for the hand, wrist, and forearm are listed in Table 3.
Early consultation by a hand or upper limb specialist, rheumatologist, or other
relevant specialist is recommended depending on the provider’s training and
experience in dealing with the particular disorder.

Table 3. Red Flags for Potentially Serious Hand, Wrist, or Forearm Conditions

Disorder Medical History Physical Examination
Fracture History of significant trauma Significant swelling
History of deformities with or without spontaneous reduction or Deformity with displaced, rotated or spiral
self-reduction fractures
Focal, severe non-radiating pain combined with history of trauma | Point tenderness
Inability to use the joint Swelling, hematoma
Ecchymosis
Compartment syndrome
Dislocation History of significant trauma Deformity present
History of deformities with or without spontaneous or self- Tenderness and instability with history of
reduction deformity with reduction
Inability to use the joint Hemarthrosis
Compartment syndrome
Infection History of systemic symptoms: fever, chills/rigor Tenderness with motion
History of immunosuppression (e.g., transplant, chemotherapy, Systemic signs of sepsis
HIV) Local heat, swelling, erythema
Diabetes mellitus Drainage of a sinus tract
Portal of infection (e.qg., laceration, distant infection) Painful, red, swollen area(s)
Tumor History of rapidly growing, painful, firm or hard mass of hand or Mass of hand, wrist, or forearm, not
wrist not consistent with ganglion consistent with ganglion or other benign
History of immunosuppression (e.g., transplant, chemotherapy, lesion
HIV)
History of cancer
Joint History of inflammatory arthropathy or crystal arthritis Swelling and deformity
Inflammation | Clinical history consistent with inflammatory or crystal Mostly symmetrical joint involvement for
arthropathies more common inflammatory arthropathies

(e.g., rheumatoid arthritis)

Erythematous, swollen, warm usually
solitary joint for acute crystal arthropathy
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systemic symptoms

Painful swollen joints, usually without

Rapidly Rapidly progressive numbness, paresthesias, or weakness in Sensory deficit in ulnar, median, or radial
Progressive radial, ulnar, or median nerve distribution distribution
Neurologic Inciting traumatic event or history to produce acute neurological Loss of finger or grip strength when
Compromise | compromise picking up objects

Progressive weakness Atrophy

Stroke, cervical spine disorders or other central nervous system Compartment syndrome

compromise
Vascular History of vascular disease Decreased pulses

Compromise

History of diabetes mellitus
Compartment syndrome
Inflammatory arthropathies with vasculitis

Decreased capillary filling
Cold, cool, or pale hand
Compartment syndrome

Severe Continuous median distribution tingling and numbness after acute | Reduced median distribution sensation
Carpal trauma, especially fracture Muscle atrophy (late) and severe
Tunnel Severe flexor compartment pain after repeated, unaccustomed, weakness of thenar muscles
Syndrome forceful use with continual median distribution tingling and

numbness
Compartment | Trauma, fracture, penetrating fracture, animal bites or stings, high | Serial evaluation as indicated for
Syndrome pressure injection, vascular injury Painful tense muscle compartment, pain

Cast, bandages, splints
Thermal burns

*Compartment syndrome is an emergency requiring emergent
surgical evaluation and treatment

decreased sensation

pressure

out of proportion to the injury

Pain with passive stretch of muscles in
the effected compartment

Muscle weakness, palor of the extremity,

Increased (measured) compartment

B.1.g Diagnostic Criteria

Table 4. Diagnostic Criteria for Hand, Wrist, or Forearm Disorders

Probable Diagnosis or

Injury

Carpal Tunnel
Syndrome

The criteria presented in the Diagnostic Criteria for Hand, Wrist, or Forearm
Disorders table (Table 4) list the probable diagnosis or injury, potential
mechanism(s) of illness or injury, symptoms, signs, and appropriate tests and
results to consider in assessment and treatment.

Mechanism of Injury
(includes only
physical factors; in
some cases, there are
other factors)

High force and
repetition,
combinations of
physical factors

Vibration

(Associated factors
include cold
temperatures and
glove use. Posture is
unclear factor,
thought to be a
relatively weak factor)

Hand dominance,

numbness/tingling in thumb,
index, middle, radial half of

ring finger, especially at
night or with activity
Volar hand pain radiating
into forearm may be
present.

Aggravating and alleviating

factors (occupational and
nonoccupational) Difficulty
picking up small objects

Examination

Atrophy or decreased
strength of abductor
pollicis brevis, opponens
(advanced cases)

Decreased sensation (to
light touch, pinprick two -
point discrimination) in
median nerve distribution
(including
monofilaments).
Moisture, temperature or
color change.

Tests and Results

Electrodiagnostic
studies
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Triangular Acute discrete Should include ulnar wrist Ulnar deviation with axial | X-rays
Fibrocartilage traumatic events joint pain and a catching loading tends to increase
Complex (TFCC) and/or as shapping or popping pain. A “click” or “clunk” in
Tears degenerative sensation in the wrist with the ulnar wrist joint may
cartilaginous changes | movement. The physical be reproduced with
exam should reproduce forearm rotation
these symptoms (supination/pronation).
Crush Injuries and Crush injuries have Crush: specific acute injury | Mild abnormalities with X-Ray
Compartment clear mechanisms of | compartment Syndrome: | Mild injuries (e.g., MRI/CT
Syndrome injury on history. trauma, excessive traction contusions) to severe
However, there are from fractures, tight casts, with fractures, limited
many causes of bleeding disorders, burns, range(s) of motion and
compartment snakebites, intraarterial neurovascular .
syndrome injections, infusions, and compromise. Thosg with
high-pressure injection vascular compromise
injuries. may h?"e a cool .
extremity compared with
the unaffected limb
*Compartment syndrome is Progressive pain out of
an emergency requiring proportion to the injury;
emergent surgical signs include tense
evaluation and treatment swollen compartments
and pain with passive
stretching of muscles
within the
affected compartment.
Kienbock Disease There are multiple Complaints of increasing The physical X-Ray, CT, MRI

disorders that are
thought to predispose
to Kienbock disease.

(non- radiating) wrist pain,
pain with movement, pain

with use, and limited range
of motion.

examination may be
normal early, but
generally the patient has
mild to moderate dorsal
wrist tenderness while
also having asymmetric,
limited range of motion.
Tenderness and limited

Screening for
systemic disorders
that may predispose
to Kienbdck disease
including: diabetes,
glucose intolerance,
alcoholism, and
rheumatological

range of motion tend to studies
progress.
Wrist Sprains Typically occur with Occupational slips, trips, and | May include wrist X-rays
acute traumatic falls with forceful loading of capsule tenderness. CT
events the wrist joint in full extension | Deformity or scaphoid MR Arthrography

tubercle tenderness
suggests (scaphoid)
fracture

Mallet Finger

Involves rupture of
the extensor
mechanism of a digit
at the distal upper
extremity joint with or
without fracture of the
distal phalangeal
segment. The
mechanism of injury
most typically involves
forcefully striking the
tip of the extended
digit on an object

Striking tip of extended digit
on an object.

Fall

The patient is unable to
extend the distal
phalangeal segment.
Swelling often signifies a
fracture fragment, while
most are extensor
tendon ruptures and
have no significant
swelling.

X-ray occasionally
may show fracture,
but usually normal.
May not have fracture
if extensor
mechanism ruptured
without fracturing
bone
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Mallet Finger
(Continued)

including balls, or
from falls.

Forceful flexion of DIP
joint while digit is
extended. Ball striking
tip of digit or digit
extended during fall.
Some rupture
spontaneously,
usually over a
Heberden’s node
from osteoarthrosis.

Ligament Sprain

Acute excess loading,
generally from falling
onto an extremity.
Increased pain with
motion.

Focal pain in ligament

Tenderness over
ligament(s)

Pain or weakness on
strength testing of the
affected ligament(s)

X-rays (normal)

Flexor Tendon Typically, idiopathic or Tenderness localized None
Entrapment as a complication of over the Al pulley
(Tenosynovitis and medical conditions A palpable tendon
Trigger Digit) (especially diabetes nodule may be present
mellitus apd - Finger stuck in a bent
rheumatoid arthritis) position
May a_lso oceuras a Clicking, snapping,
complication of locking with range of
repeated forceful use motion
of a digit, or
unaccustomed use
Extensor High force and Patients present with wrist Focal tenderness over None
Compartment repetition with forceful | pain that is augmented by extensor compartment
Tenosynovitis wrist and thumb movement and generally Thick tendon sheath
Including de motion non-radiating, although Pain upon passive
Quervain’s Stenosing Direct pressure occasionally pain may abduction
Tenosynovitis and (unusual) spread along the course of Finkelstein's maneuver

Blunt trauma (rare)

the affected tendon sheath

is the classic provocative
maneuver and is nearly
always present

Ulnar Nerve
Entrapment at the
Wrist (including
Guyon’s Canal
Syndrome) and
Hypothenar Hammer
Syndrome

Repeated striking of
the heel of the
hand/hypothenar
region on a tool or
object

First presents with
symptoms of paresthesias
followed by late symptoms
of weakness. usually not
associated with pain, in
contrast with carpal tunnel
syndrome that appears to
more often involve pain.
Patients with traumatic
causes of ulnar
neuropathy tend to have
motor symptoms, whereas
those with idiopathic or
non-trauma related causes
usually manifest sensory
symptoms

Dependent on the
location of the lesion,
motor, sensory, or mixed
motor-sensory findings
are detectable. Muscle
atrophy and point
tenderness may be
present. Sensory loss is
typically most prominent
at the palmar tip of the
5th finger

Electrodiagnostic
studies

Radial Nerve
Entrapment

Has been attributed to
wearing a tight wrist
or forearm band,
anomalous
brachioradialis

The medical history should
search for sensory
symptoms including
paresthesias with location of
the paresthesias in a typical

Should include
evaluation of sensory
and motor components
(including wrist extensor
weakness as well as

Electrodiagnostic
studies
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tendon, repeated
wrist flexion and ulnar
deviation, external
compression and
trauma, or from mass
or bony lesion

radial nerve distribution on
the dorsal hand

wrist drop) to localize the
entrapment

Compare to unaffected
limb

Non-Specific
Hand/Wrist/Forearm
Pain

Occurs in the
absence of discrete
trauma. Instead, it
frequently occurs in
settings of high
physical job demands

Varied and non-specific

Evaluate
strength/weakness, pain
and changes in
sensation

Rheumatological
Studies
Arthrocentesis for
Joint Effusions
Electrodiagnostic
Studies

or ill-defined X-Rays
exposures.
Scaphoid Fracture Fall on the Fall Scaphoid tenderness X-Rays
outstretched hand Auto accident (when Snuffbox tenderness
Axial loading with a gripping steering wheel)
closed fist Using heel of wrist as a
hammer
Distal Phalanx Tuft fracture usually Acute injury Evaluate neurovascular | X-Rays
Fractures (tuft due to crush injury of status, swelling and Trephination
fracture/mallet the fingertip. Often wounds
fracture) and accompanied with nail Evaluate passive range
Subungual Hematoma | ped laceration and of motion and joint
subungual stability through dorsal,
hematoma. volar and lateral
Mallet fracture is stressing
fracture-dislocation Evaluate (and describe)
injury of the distal for subungual hematoma
phalanx involving loss
of continuity of the
extensor tendon over
the distal
interphalangeal joint
Middle and Proximal Trauma/Direct blow to | Acute injury Pin prick nerve X-Rays
Phalangeal and the bone evaluation, range of
Metacarpal Fractures motion, pain, swelling,
deformity
Distal Forearm Falling on Evaluate for significant X-Ray
Fractures outstretched hand pain, swelling,
ecchymosis, crepitus,
deformity, vascular,
neurological, ligament
and tendon injuries
Ganglion Cyst Unknown Non-contributory Wrist ganglia are usually | None
well demarcated, firmly
tethered, have a
consistency similar to a
rubber ball, and are
translucent. Lack of
translucency should
raise suspicion of other
tumor type
Hand-Arm Vibration Repeated, prolonged | Use of vibrating tools Blanching of fingers/skin | None

Syndrome

use of low-frequency,
high-amplitude
vibrating tool,

local finger blanching;
sensory and motor
disturbances such as

changes, worse with cold
provocation. Decreased
grip strength,
tenderness, sensory and
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motor disturbances such
as numbness, loss of
finger coordination and
dexterity, inability to
perform intricate tasks;
and musculoskeletal
disturbances such as
swelling of the fingers,
bone cysts, and

vacuoles.

especially in cold
environments

numbness, loss of finger
coordination and dexterity

Laceration
Management

The wound should be
evaluated for damage to
underlying structures
including joint
involvement, vessels,
tendons, bone and
nerves.

Close inspection should
be made for foreign

bodies.

Acute Injury/Trauma Non-specific X-Ray

Antibiotics

Human and Animal
Bites and Associated
Lacerations

Acute Injury/Trauma Non-specific
Should note exposure to

saliva in animal bites.

Based upon presentation

Hand/Finger
Osteoarthrosis

Genetic factors

Potentially discreet
trauma

Non-specific Evaluate for joint
enlargement and range

of motion

X-Ray

Dupuytren’s Disease

Age/Genetics Non-specific Thickening of the skin at
the palm (cord).

Contracture of finger(s)

B.1.h

Rehabilitation Principles

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.
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C. Conditions

This Guideline addresses the following hand, wrist, and forearm disorders
which may present to the health care provider.

Cl

C.2

C3

CA4

C5

C.6

C.7

C.8

C9

C.10

C.1l1

C.12

C.13

C.14

C.15

C.16

C.17

C.18

C.19

C.20

cz21

Carpal Tunnel Syndrome

Triangular Fibrocartilage Complex (TFCC) Tears

Crush Injuries and Compartment Syndrome

Kienbock Disease

Wrist Sprains

Mallet Finger

Flexor Tendon Entrapment (Tenosynovitis and Trigger Digit)

Extensor Compartment Tenosynovitis (Including de Quervain’s Stenosing Tenosynovitis
and Intersection Syndrome)

Ulnar Nerve Entrapment at the Wrist (Including Guyon’s Canal Syndrome and Hypothenar
Hammer Syndrome)

Radial Nerve Entrapment

Non-Specific Hand/Wrist/Forearm Pain

Scaphoid Fracture

Distal Phalanx Fractures and Subungual Hematoma
Middle and Proximal Phalangeal and Metacarpal Fractures
Distal Forearm Fractures

Ganglion Cyst

Hand Arm Vibration Syndrome

Laceration Management

Human and Animal Bites and Associated Lacerations
Hand/Finger Osteoarthrosis

Dupuytren’s Disease
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C1l

Carpal Tunnel Syndrome (CTS)

CTS is the most common and widely known of the entrapment neuropathies in which the
body’s peripheral nerves are compressed or traumatized. CTS occurs when symptoms
occur that are attributable to abnormal median nerve compression within the carpal

tunnel. The median nerve supplies sensations to the palmar aspect of the thumb, index,
middle and radial half of the ring finger, as well as the dorsal segment of each of those four
digits from the DIP distally. Tingling and numbness are essential symptoms. Pain is not an
essential symptom and it may indicate other conditions, but if present, may also radiate
proximally. Often, the condition arises without apparent cause.

CTS may result from numerous conditions, including inflammatory or non- inflammatory
arthropathies, recent or remote wrist trauma or fractures, diabetes mellitus, obesity,
hypothyroidism, pregnancy, and genetic factors. In the unusual instance that CTS is
acutely, traumatically induced, e.g. a patient has both CTS and concomitant trauma
(fracture or dislocation), the treatment may require prompt carpal tunnel release. Patients
who have open injuries, unstable fractures, wrist fractures that results in acute CTS require
immediate referral to a surgeon since improvement may only be obtained through surgery.

C.1l.a Medical History

A diagnosis of CTS requires symptoms suggestive of median nerve entrapment at
the wrist supported by physical examination findings. Prior to surgery, confirmation
of the diagnosis by electrodiagnostic studies (EDX) is required. Typical symptoms of
CTS may include numbness, tingling, or pain in the volar aspects of one or both
hands, especially noted after work or at night. Nocturnal symptoms are prominent in
a majority of patients. Patients frequently awaken at night or early morning and
shake their hands to relieve these symptoms. The location of these symptoms may
be reported as involving the entire hand or localized to the palmar surfaces of the
thumb and first two or three fingers. A hand pain diagram may be useful in localizing
sensory symptoms of CTS. Weakness of the hands or dropping objects are more
ominous signs that may suggest muscle damage. Presence of such symptoms in
the clinical context of a possible CTS diagnosis requires prompt consideration to
EDX and surgical treatment.

Medical conditions associated with CTS: The following are examples of medical
conditions which have been commonly seen in association with CTS conditions.
These require treatment and may impact the recovery of the work-related injury.

a. Arthropathies including connective tissue disorders, rheumatoid arthritis,
systemic lupus erythematosus, gout, osteoarthritis and
spondyloathropathy;

b. Diabetes mellitus, including family history or gestational diabetes;
c. Hypothyroidism, especially in older females;

d. Obesity;

e. Pregnancy.
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C.1.b Physical Exam

No single physical finding is diagnostic of CTS. Final diagnosis is dependent on a
correlation of symptoms, physical exam findings, and EDX testing where
appropriate, as any of these alone can be false positive or false negative.

The evaluation of any patient with suspected CTS should begin at the neck and
upper back and then proceed down to the fingers and include the contralateral
region. It should include evaluation of vascular and neurologic status, and
describe any dystrophic changes or variation in skin color or turgor. Additional
physical exam components may be necessary based on past medical history.

A neurological examination typically includes bilateral assessments of light touch
sensation, pinprick, two-point sensation as applicable, motor strength, and
reflexes. Similar assessments of the upper extremities, including a vascular
assessment, may be performed. Special care to evaluate for polyneuropathic
processes such as diabetic neuropathy is recommended.

The clinical diagnosis should be suspected whenever the patient has: 1) a history
of paresthesia in one or more of the following digits: thumb, index, and middle
finger; and 2) at least one of the physical exam signs listed below.

Provocative tests must recreate symptoms in the median nerve distribution.

¢ Phalen’s sign/reverse Phalen’s sign.

e Tinel's sign over the carpal tunnel.

o Compression test.

o Weakness of the abductor pollicis brevis (see discussion EDX studies).

e Thenar atrophy may be present, usually late in the course (see discussion of
EDX studies).

e Sensory loss to pinprick, light touch, two-point discrimination or Semmes
Weinstein monofilament test in a median nerve distribution.

The performance of clinical exam tests for CTS may include the following .

= Monofilament test — A test involving nylon monofilaments that collapse at
specific amounts of force when pushed perpendicularly against the palm or
fingers. A positive test results when a filament of greater than normal size is
required in order for its application to be perceived by the patient.

» Vibration Testing — Diminished ability to perceive vibratory sensations using a
standard vibrating tuning fork comparing the distal interphalangeal joint of the
index finger to ipsilateral fifth finger.

=  Weak thumb abduction strength — Weakness of resisted abduction (i.e., palm
horizontal, thumb lifted as vertically as possible, then patient resists examiner
pushing the thumb down towards the index finger).

= Hoffmann-Tinel's Sign (“Tinel’s”) — Up to 6 taps of a reflex hammer or tip of
examiner’s finger to the soft tissue overlying the carpal tunnel. A positive test
occurs when the taps cause paresthesias or shooting pain in the median nerve
distribution.
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= Phalen Sign — As originally described, flexion of the wrist by having the
examiner passively flex the wrists of the patient for up to 60 seconds. Clinically,
this is more commonly performed by having the patient press the dorsal aspect
of both hands together with approximately 90° of flexion for 60 seconds. It is
unclear if these two means of performing this sign result in different sensitivities
and specificities. A positive test produces paresthesias in the distribution of the
affected median nerve.

= Carpal Compression Test — The examiner holds the supinated wrist in both
hands, flexes the wrist 45° and applies direct, even pressure over the
transverse carpal ligament with both thumbs for up to 30 seconds. A positive
test is indicated by tingling or paresthesia into the thumb, index finger, and
middle and lateral half of ring finger within 30 seconds.

C.1l.c Diagnostic Studies

C.l.c.i Electrodiagnostic Studies
In those cases where EDX studies are indicated, they should be
conducted in accordance with the CTS practice parameters of the
American Association of Neuromuscular and Electrodiagnostic
Medicine (AANEM).

It is recommended and preferred that EDX in the out-patient setting be
performed and interpreted by physicians board-certified in Neurology or
Physical Medicine and Rehabilitation.

The EDX study is to include median motor and median sensory nerve
conduction velocity results (NCV). If abnormal, then comparison to
ipsalateral ulnar motor/sensory and contralateral median motor/sensory
should be made. Needle electromyography (EMG) ofa sample of
muscles innervated by the C5 to T1 spinal roots, including paraspinal
muscles and a thenar muscle innervated by the median nerve of the
symptomatic limb, is required. EDX findings in CTS reflect slowing of
median motor distal latency and sensory conduction (velocity) across the
carpal tunnel region due to demyelination or axonopathy (axonal loss).
Axonal loss, when present, is demonstrated by EMG abnormality in
median-nerve- supplied thenar muscles.

NCS and EMG may be normal particularly in some mild cases of CTS. If
EDS are negative, tests may be repeated later in the course of treatment if
symptoms persist. It is also important to recognize that electrodiagnostic
studies are abnormal in a large proportion of patients who are without
symptoms and thus without CTS. Thus, EDS testing in a patient with a low
pre-test probability of CTS may result in inappropriate diagnosis of CTS.
EDS has not been useful in diagnosing clear-cut CTS cases.

Frequency of NCV/EMG Studies/Maximum Number of Studies

1) Indications for initial testing:
a. Patients with clinically significant CTS who do not improve

symptomatically or functionally with conservative measures for
CTS over a 3 to 4 week period.
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o

Patients in whom the diagnosis is in question and who are
symptomatic for at least 3 weeks.

To rule out other nerve entrapments, or alternative radiculopathy.
Patients for whom surgery is contemplated in accordance with
Section F.1.

2) A repeat study may be performed:

a.

At 3 months or longer when the initial studies were normal and
CTS is still suspected.

Postoperative 8 to 12 weeks for persistent or recurrent symptoms
following carpal tunnel release, unless an earlier evaluation is
required by the surgeon.

In patients with CTS where electrodiagnostic confirmation would alter
treatment plans, the following EDS studies are recommended:

To ensure accurate testing, warm the hands if they are <30°C. If
possible, it is best to keep the temperatures above 32°C as
measured at the hand or fingers.

Perform a median sensory NCS across the wrist with a conduction
distance of 13 to 14cm. If the result is abnormal, compare the result
of the median sensory NCS to the result of a sensory NCS of one
other adjacent sensory nerve in the symptomatic limb.

If the initial median sensory NCS across the wrist has a conduction
distance greater than 8cm and the result is normal, one of the
following additional studies is recommended:

1)

2)

3)

4)

5)

6)

a.

Comparison of median-sensory- or mixed-nerve conduction across
the wrist over a short (7 to 8cm) conduction distance to the ulnar
sensory-nerve conduction across the wrist over the identical 7 to
8cm conduction distance, or

. Comparison of median sensory across the wrist with ipsilateral

radial or ulnar sensory conduction across the wrist, or

Comparison of median sensory or mixed nerve conduction through
the carpal tunnel to sensory or mixed NCS of proximal or distal
segments of the ipsilateral median nerve.

Motor conduction study of the median nerve recording from the
thenar muscle and of one other ipsilateral nerve with distal latency.
Optional comparisons may include ipsilateral median-ulnar motor
nerve distal latencies and median-ulnar motor conduction
differences.

If abnormal in the index limb, then measuring the contralateral limb is
helpful for both comparison and for diagnosis of systemic disorders.

C.l.c.ii.,a Electrodiagnostic Studies

Not Recommended - for initial evaluation of most patients
with a clear diagnosis of CTS (confirming history and
correlating clinical signs) as it will not alter the treatment plan.

Recommended - to assist in securing a firm diagnosis for
those patients without a clear diagnosis of CTS and to identify
the presence or absence of axonopathies.
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C.1l.c.i.b

C.l.c.i.c

C.1.d Initial Treatment

Recommended - to definitively evaluate and objectively
secure a diagnosis of CTS prior to surgical release.

Rationale — to assist in the diagnosis, prognosis and
management of CTS.

Frequency — A repeat study at three months may be indicated
if the first study was not diagnostic and CTS is still suspected.
EDS is also indicated at 8-12 weeks post-operatively in cases
where results are inadequate and/or symptoms have
recurred.

Not Recommended - prior to glucocorticosteroid injection as
a good history and clinical suspicion is believed to be
sufficient to warrant the intervention which would not likely be
altered by EDS.

Not Recommended - use of hand-held automated devices or
portable automatic devices are not recommended and not
acceptable to confirm a clinical diagnosis of CTS.

Not Recommended - surface EMG not recommended in the
diagnostic evaluation of CTS.

Ultrasound (Diaghostic)

Not Recommended - for diagnosing CTS.

Recommended in very select cases where a space
occupying lesion is suspected and MRI is contraindicated.

Magnetic Resonance Imaging

Not Recommended - for the evaluation and diagnosis of
CTS

Recommended- in very select cases where a space
occupying lesion is suspected.

Initial treatment of CTS should begin with conservative measures including:

C.1d.i

Medications such as over-the-counter nonsteroidal anti-inflammatory drugs
(NSAIDs), or other analgesics for symptomatic relief.
Wrist splint at night.

Restriction of activities such as forceful gripping, awkward wrist posture, and
repetitive wrist motion.

Wrist Splinting
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C.1.d.ii

C.1.d.iii

C.1.d.iv

Splinting is generally effective for milder cases of CTS and can lead to
more improvement in symptoms and hand function than watchful waiting
alone. Splints may be effective when worn during sleep hours or during
portions of the day, depending on work activities. Splints should be loose
and soft enough to maintain comfort while supporting the wrist in a
relatively neutral position. This can be accomplished by using a soft or
rigid splint with a metal or plastic support. Off-the-shelf splints are usually
sufficient, although custom thermoplastic splints may provide a better fit
for certain patients. Providers should be aware that over-usage is
counterproductive and should counsel patients to avoid over-usage.

Recommended — nocturnal wrist splinting for treatment of acute,
subacute, or chronic CTS.

Recommended- intermittent day time splinting for select patients
depending on job activities.

Indications — Symptoms consistent with carpal tunnel syndrome.

Frequency/Dose — Wrist splints are recommended to be worn while
sleeping for 4 to 6 weeks. Depending on job activities, intermittent
daytime splinting can also be helpful.

The time to produce effect is 1 to 4 weeks.

Discontinuation — Splints should be revaluated and re-adjusted as
indicated if no response within 2 weeks of starting treatment, particularly
to assure that the patient is wearing them properly as well as to assess fit.
If symptoms persist or if there is no improvement, splints should be
discontinued and glucocorticosteroid injection and/or electrodiagnostic
testing may be considered.

Patient Education

Instruction in self-management technigues, including sleeping postures
that avoid excessive wrist flexion; ergonomics; and a home therapy
program.

Continuation of Activities

Continuation of normal daily activities is an accepted and well-established
initial recommendation for CTS with or without neurologic symptoms.
Complete work cessation should be avoided if possible.

Work Activities

All patients should be encouraged to return to work as soon as possible.
This process may be best facilitated with modified duty, particularly when
the job demands exceed the patient’s capabilities due to the workplace
injury. It is recommended that work be restricted to those tasks that do not
involve high-force combined with repeated hand gripping or pinching or
the use of high acceleration vibrating hand-held tools. Recommendations
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for ergonomic assessments to evaluate or reduce exposure may be of
value for treatment and future intervention/prevention.

Evidence for Work Restrictions

C.1l.e Diagnosis

C.1f

To establish a diagnosis of work-related carpal tunnel syndrome, all of the following
are required:
1. Exposure: Workplace activities that contribute to or cause CTS, and
2. Outcome: CTS that meets the diagnostic CTS criteria as defined in this
guideline.
3. Relationship to work: This includes a statement of the probability that the
illness or injury is work-related. The presence of concurrent disease does
not eliminate the possibility of work-relatedness of any specific case.

Work-related CTS is most often associated with activities requiring extensive,
forceful, repeated or prolonged use of the hands and wrists, particularly if
these potential risk factors are present in combination (e.g., force and
repetition or force and posture). Usually, one or more of the following work
conditions occurs on a regular basis to support work-relatedness:

1. Forceful use, particularly if repeated.

2. Repetitive hand use combined with some element of force, especially for
prolonged periods.

3. Constant firm gripping of objects.

4. Moving or using the hand and wrist against resistance or with force.

Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.1fii Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic CTS

Recommended - for treatment of acute, subacute, or chronic CTS

Indications — For acute, subacute, or chronic CTS, NSAIDs are
recommended for treatment. Over-the-counter (OTC) agents may suffice
and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects that necessitate discontinuation.

C.1.f.ii  NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
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Recommended — for concominent use of cytoprotective classes of drugs:
misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

C.1f.iii NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID

therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

C.1f.iv Acetaminophen for Treatment of CTS Pain

Recommended - for treatment of CTS pain, particularly in patients with
contraindications for NSAIDs.

Indications: All patients with CTS pain, including acute, subacute,
chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

Evidence for the Use of NSAIDs and Acetaminophen for CTS
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C.1.f.v Systemic Glucocorticosteroids

Recommended — in select patients for the treatment of Acute, Subacute or
Chronic CTS among patients who decline carpal tunnel injection

Indication — CTS unresponsive to splinting. Most patients should be injected
rather than given oral steroids. However, for patients declining injection, oral
glucocorticosteroids may be warranted.

Frequency/Dose. It is recommended that one course (10 to 14 days) of oral
glucocorticosteroid be prescribed rather than repeated courses.
Prescriptions of low rather than high doses are recommended to minimize
potential for adverse effects.

Evidence for the Use of Oral Glucocorticosteroids

C.1.f.vi Diuretics
Diuretics have been used to treat CTS, in part due to observations of
swelling in some patients.

Not Recommended - for treatment of acute, subacute, or chronic CTS in
the absence of fluid retention states.

Evidence for the Use of Diuretics for CTS
C.1.f.vii Opioids

Not Recommended — for acute, subacute, or chronic CTS

Recommended — for limited use (not more than seven days) for post-
operative pain management as adjunctive therapy to more effective
treatments.

Indications: For post-operative pain management, a brief prescription of
opioids as adjuncts to more efficacious treatments (especially NSAIDs,
acetaminophen) is often required, especially nocturnally.

Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.

Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-
operative patients with primary use at night to achieve sleep post-
operatively.

C.1.fiii Vitamins (including pyridoxine)

Not Recommended — for routine treatment of acute, subacute or chronic CTS
in patients without vitamin dificiencies.

Evidence for the Use of Pyridoxine for CTS

C.1.f.ix Lidocaine Patches
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Clg

Recommended in select patients for treatment of acute, subacute, or
chronic CTS with pain when other treatable causes of the pain have been
eliminated and after more efficacious treatment strategies, such as splinting
and glucocorticosteroid injection(s), have been attempted and failed.

Indications for Discontinuation — Resolution, intolerance, adverse effects,
lack of benefits, or failure to progress over a trial of at least two weeks.

Evidence for the Use of Topical Lidocaine Patches for CTS
C.1.f.x Gabapentin

Not Recommended — to treat carpal tunnel syndrome.

Evidence for the Use of Gapabentin for CTS
Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.1.g.i Therapy - Active
C.l.g.i.a Therapeutic Exercise

Various exercise regimens have been utilized to treat patients
with CTS.

Recommended - for treatment of chronic CTS in the
presence of functional deficits

Recommended - for rehabilitation of post-operative CTS in
patients with stiffness and significant deficits
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C.1.g.ii

C.lg.ib

C.l.g.i.c

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

Evidence for the Use of Exercise for CTS
Yoga

Not Recommended - for treatment of acute, subacute, or
chronic CTS.

Evidence for the Use of Yoga for CTS
Biofeedback

Not Recommended — for the treatment of acute, subacute or
chronic CTS.

Therapy - Passive

Cryotherapy / Heat

C.l.g.ii.a Ice/ Self-Applied Ice

C.1.g.ii.b

C.1.g.ii.c

Recommended - for treatment of acute, subacute, or chronic
CTS.

Evidence for the Use of Ice

Heat / Self-Applied Heat

Recommended - for treatment of acute, subacute, or chronic
CTS.

Evidence for the Use of Heat

Diathermy

Not Recommended - for treatment of acute, subacute, or
chronic CTS.

Evidence for the Use of Diathermy
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C.1.g.iii Manipulation and Mobilization

Not Recommended - for treatment of acute, subacute, or chronic CTS.

C.1.g.iv Manipulation of the Spine for Acute, Subacute, or Chronic CTS

C.lg.v

C.1.g.vi

C.1.g.vii

C.1.g.viii

Not Recommended - for treatment of acute, subacute, or chronic CTS.

Evidence for the Use of Manipulation and Mobilization for CTS

Acupuncture

Not Recommended - for treatment of acute, subacute, or chronic CTS.

Evidence for the Use of Acupuncture
Devices
C.l.g.vi.a Magnets

Not Recommended - for management of pain from acute,
subacute, or chronic CTS.

C.1.g.vi.o Pulsed Magnetic Field Therapy

Not Recommended - for management of pain from acute,
subacute, or chronic CTS.

Evidence for the Use of Magnets for CTS
Low Level Laser therapy (LLLT)

Not Recommended - for treatment of acute, subacute, or chronic CTS.

Evidence for the Use of Low-Level Laser Therapy for CTS

Massage and Soft Tissue Massage

Not Recommended - for most patients for treatment of acute, subacute,
or chronic CTS.

Recommended - for treatment of select patients with acute, subacute, or
chronic CTS who have significant myofascial pain.

Indications — Symptoms of carpal tunnel syndrome combined with forearm
myofascial pain sufficient for the patient to require treatment. Generally,
the patient should have failed other treatments including splints and
glucocorticosteroid injection.

Frequency/Dose — Three to four visits. Objective evidence of

improvement should be documented. Additional 3 or 4 treatments should
be based on incremental improvement in objective measures.
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C.1.g.ix

C.l1.g.x

C.1.g.xi

Discontinuation — Resolution, failure to objectively improve, or intolerance.
Evidence for the Use of Massage

Therapeutic Touch

Not Recommended - for treatment of acute, subacute, or chronic CTS

Evidence for the Use of Therapeutic Touch for CTS

Ultrasound

Not Recommended - for treatment of acute, subacute, or chronic CTS.

Evidence for the Use of Ultrasound for CTS

Phonophoresis

Recommended - for treatment of acute, subacute, or chronic CTS.

Indications — CTS that is sufficiently symptomatic to warrant treatment.
Patients should generally be given splints and/or a glucocorticosteroid
injection prior to considering phonophoresis as a splint or injection are
believed to be more effective.

Frequency — 5-15 sessions per week for 4-8 weeks.

Discontinuation — Resolution, failure to objectively improve or intolerance.

Evidence for the Use of Phonophoresis

C.1l.g.xii lontophoresis

C.1.g.xiii

Not Recommended — for use for treatment of acute, subacute, or chronic

CTS.

Evidence for the Use of lontophoresis for CTS

Injection Therapy
C.l.g.xiii.a Carpal Tunnel Steroid Injections

Recommended - for the treatment of subacute or chronic
CTS with mild EMG findings

Recommended- in select patients with moderate to severe
EMG findings for temporary relief while awaiting surgery.

Indications — CTS unresponsive to nocturnal wrist splinting,
generally with symptoms lasting at least three weeks.

Frequency/Duration — An initial injection with documented
improvement, even short-term is believed to have
considerable prognostic significance. If the initial steroid
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injection provides three to four weeks of partial relief or
complete symptom relief but with recurrence of symptoms, a
second injection may be indicated. If the second injection
provides three to four weeks of partial or complete relief
surgical release may be indicated.

Failure to respond, particularly if the median nerve was
successfully anesthetized by the injection, should result in a
careful re-assessment of the accuracy of the diagnosis of
CTS.

Patients who respond to carpal tunnel injections, and develop
recurrent symptoms are believed to be candidates for surgical
release. If following the first injection, symptomatic relief is
followed by recurrent symptoms, the decision to perform a
second injection must be weighed against alternative
treatments such as surgery.

Surgical release may give more definitive relief of symptoms.

C.1l.g.xiii.o Carpal Tunnel Steroid Injections for Treatment of Acute,

C.1.g.xiii.c

C.1.g.xiii.d

Traumatic CTS without Fracture

Recommended for treatment of acute CTS (without
fractures) unresponsive to conservative management with
symptoms lasting at least 3 weeks.

Acute CTS with fractures should be referred for potential
emergent surgical release.

Carpal Tunnel Steroid Injections for Treatment of Non
Traumatic CTS Due to Acute, Repetitive Overload Injury

Recommended-_ for treatment of non traumatic CTS due to
acute, repetitive overload injury. In patients who decline
injection oral steroids may be an alternative (see C.1.f.ii
Systemic Oral Steroids)

Evidence for the Use of Glucocorticosteroids (Oral and
Injection) for CTS

Intramuscular Injections

Not Recommended - for treatment of acute, subacute, or
chronic CTS.

Evidence for the Use of Intramuscular Injections for CTS

C.1.g.xiii.e Insulin

Not Recommended - for treatment of acute, subacute, or
chronic CTS.

Evidence for the Use of Insulin Injections for CTS
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C.1l.g.xiii.f Botulinum Injections

Not Recommended — for treatment of acute, subacute or
chronic CTS.

Evidence for the Use of Botulinum Injections for CTS
C.1.h Surgery

Surgical consultation may be indicated for CTS patients who:
= Have red flags of a serious nature;
= Fail to respond to non-surgical management including worksite modifications;
or
= Have clear clinical and special study evidence of a lesion that has been shown
to benefit, in both the short and long term, from surgical intervention.

Surgical considerations depend on the confirmed diagnosis of the presenting hand
or wrist complaint. If surgery is a consideration, counseling regarding likely
outcomes, risks, and benefits, and especially expectations is important. The single
most important factor in predicting symptomatic improvement following carpal tunnel
release is the severity of preoperative neuropathy.

If there is no clear indication for surgery, the patient should be referred for
conservative management.

Surgery should be considered as initial therapy in the presence of
1. “Acute Carpal Tunnel Syndome”

In patients who have open injuries, unstable fractures, wrist fractures that result
in acute CTS require immediate referral to a surgeon since improvement may
only be obtained through surgery, or

Thenar atrophydue to median nerve compression, or

In the presence of electrodiagnostic evidence of moderate to severe
compressive neuropathy of the median nerve. EMG findings showing
evidence of acute or chronic motor denervation suggest the possibility that
irreversible damage may be occurring.

For cases with positive EDX findings and with a motor latency less than 5.0 ms,
non-surgical treatment may be beneficial in some cases; therefore, conservative
management, including job alterations, should be tried over four to six weeks
before surgery is considered.

C.1.h.i  Surgical Release

Recommended - for patients with sub-acute or chronic CTS and
moderate to severe EMG findings.

Recommended - for patients with subacute or chronic CTS with mild
EMG findings who / have recurrent symptoms after partial or complete
relief of symptoms (3-4 weeks) with glucocortiocosteroid injections.
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C.1.i

C.1.h.ii

C.1.hiiii

C.1.h.iv

Rationale/Indications — Failure of non-operative treatment to include two
glucocortosteroid injections. If the initial steroid injection provides 3 to 4
weeks of partial relief or complete symptom relief but with recurrence of
symptoms, a second injection may be indicated. If the second injection
provides 3 to 4 weeks of partial or complete relief surgical release may be
indicated.

Patients who initially respond to corticosteriod injections, and develop
recurrent symptoms are believed to be candidates for surgical release. If
following the first injection, symptomatic relief is followed by recurrent
symptoms, the decision to perform a second injection must be weighed
against alternative treatments such as surgery.

Surgical release may give more definitive relief of symptoms.

Recommended - patients who have emergent or urgent indications (e.qg.,
acute compression due to fracture, arthritides, or compartment syndrome
with unrelenting symptoms of nerve impairment)

Rationale/Indications - Patients should have an electrodiagnostic study
(EDS) consistent with CTS (see Electrodiagnostic Studies). Mild CTS with
normal EDS exists, but a clinical impression of moderate or severe CTS
with normal EDS is very rare and generally indicates a mistaken diagnosis.
Positive EDS in asymptomatic individuals is very common, is not CTS, and
suggests the need to carefully select patients for EDS and properly
interpret the results.

Re-operation is potentially indicated if there is: (i) recurrence of symptoms
after surgical release, (i) electrodiagnostic findings are supportive at 8-12
weeks after surgical release, (iii) re-exposure to work factors are not
explanatory and remediable; those not improving after an initial surgery
should undergo a thorough diagnostic workup.

Open or Edoscopic Release

Recommended — for treatment of subacute or chronic CTS. The
procedure utilized is based upon the surgeon’s evaluation and discretion.

Antibiotics for Patients Undergoing Carpal Tunnel Release

Not Recommended — for routine use.

Antibiotics For Post Operative Infection

Recommended - as clinically indicated.

Evidence for the Use of Carpal Tunnel Surgical Release

Other Adjunctive Procedures or Techniques for Subacute or Chronic CTS

C.li.a

Epineurotomy

Not Recommended
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C.1l.i.b Internal Neurolysis

Not Recommended

C.li.c  Flexor retinacular lengthening

Not Recommended

C.1.i.d Ulnar Bursal Preservation

Not Recommended

C.l.i.e Altering the Location of the Incision to “Superficial Nerve-Sparing
Incision”

Not Recommended

C.lif Ulnar Incisional Approach

Not Recommended

C.li.g Flexor Tenosynovectomy

Not Recommended

C.1li.h Biopsy of Abnormal Tenosynovium

Not Recommended - for treatment of subacute or chronic CTS.

C.2 Triangular Fibrocartilage Complex (TFCC) Tears

Triangular fibrocartilage complex (TFCC) tears are frequent wrist injuries involving the
cartilaginous meniscus between the radius and ulna with symptoms often described as
occurring on the ulnar side of the wrist joint.

C.2.a Physical Exam
The exam may reveal dorso-ulnar wrist joint tenderness that is not focally tender
over an extensor compartment. Swelling is generally not present, although it may be
present with an acute, large tear. The examiner should generally attempt to
reproduce catching or snapping in the ulnar wrist joint.

C.2.b Medical History
Patients commonly complain of non-radiating ulnar sided pain and clicking. It is
important to correlate the symptoms with the physical examination and mechanism of
injury since MRI studies suggest TFCC tears are both prevalent while also apparently
frequently asymptomatic. Ulnar deviation with axial loading tends to increase pain. A
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C.2.c

c.2d

C.2e

“click” or “clunk” in the ulnar wrist joint may be reproduced with forearm rotation
(supination/pronation). occupational cases will tend toward symptomatic onset after a
discrete traumatic event such as a slip and fall.

The history should include ulnar wrist joint pain and a catching, snapping or popping
sensation in the wrist with movement. The physical examination should reproduce
these symptoms.

Initial Assessment

A primary focus of the patient history is ascertaining whether the TFCC is
significantly torn, and if so, whether it is sufficiently symptomatic to require
intervention(s). Following the patient’s symptoms for healing without immediate
surgical intervention is generally the most common approach. Some do not heal,
continue to be symptomatic and do well with surgical repair or removal.

Diagnostic Studies
C.2d.i X-rays

Recommended - to diagnose triangular fibrocartilage complex (TFCC)
tears.

Indications — Suspected TFCC tear and/or to rule out other sources of
wrist pain.

Frequency/Duration — Obtaining x-rays once is generally sufficient.

C.2d.ii MRI

Recommended - to diagnose Triangular Fibrocartilage Complex (TFCC)
Tears

C.2.d.iii Arthroscopy

Recommened - In select patinets with continued wrist pain unresponsive
to conservative management and the MRI does not reveal etiology.

Diagnostic arthroscopy can be perfomed as a diagnostic procedure or as
combined with surgical repair.

Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.2.e.i  Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic TFCC Tears
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C.2.eii

C.2.e.iii

Recommended - for treatment of acute, subacute, or chronic TFCC
tears.

Indications — For acute, subacute, or chronic TFCC tears., NSAIDs are
recommended for treatment. Over-the-counter (OTC) agents may suffice
and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

NSAIDs for Patients at Risk for Cardiovascular Adverse Effects

Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID
therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.
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C.2f

C.2.e.iv Acetaminophen for Treatment of TFCC Tears Pain

Recommended - for treatment of TFCC tears pain, particularly in patients
with contraindications for NSAIDs.

Indications: All patients with TFCC tears pain, including acute, subacute,
chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

C.2.e.v Opioids

Not Recommended — for acute, subacute, or chronic TFCC tears.

Recommended — for limited use (not more than seven days) for post-
operative pain management as adjunctive therapy to more effective
treatments.

Indications: For post-operative pain management, a brief prescription of
opioids as adjuncts to more efficacious treatments (especially NSAIDs,
acetaminophen) is often required, especially nocturnally.

Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.

Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-
operative patients with primary use at night to achieve sleep post-
operatively.

Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.
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The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement

levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.2 1 Therapy: Active

C.2f.i.a

Therapeutic Exercise
Recommended- for select patients

Recommended — Recovery/Post-Operative Phase

Rationale for Recommendation - Exercise is generally not
indicated acutely; however, exercise may be needed in the
recovery or post-operative phases. Functional goals should
include increased grip strength, key pinch strength, range of
motion, advancing work abilities.

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

C.2fiii Therapy: Passive

C.2fiia

RICE (Rest, Ice, Compression, Elevation)

Recommended — relative rest for treatment of acute,
subacute, or chronic triangular fibrocartilage complex (TFCC)
tears.

Rationale for Recommendation -relative rest may preclude
the need for surgical intervention. Ice and heat may help
particularly with more acute symptoms. These treatments
may help with symptomatic relief.

C.2.f.ii.b Cryotherapy / Heat

Recommended - Self-application of ice for treatment of
acute, subacute, or chronic triangular fibrocartilage complex
(TFCC) tears.
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C.2fii.c  Self-Application of Heat

Recommended - for treatment of acute, subacute, or chronic
triangular fibrocartilage complex (TFCC) tears.

C.2.f.iii Immobilization

Recommended - Splinting for treatment of moderate or severe, acute or
subacute triangular fibrocartilage complex (TFCC) tears, particularly to
reduce forearm rotation.

Rationale for Recommendations - Wrist splints may help avoiding
aggravating activities or actions that provoke symptoms and therefore,
may be more appropriate for acute or moderate to severe injuries.
Evidence for the Use of Initial Care
C.2.g Surgery
C.2.g.i Surgical Repair (Arthroscopic or Open Surgical Repair)
Recommended - for select patients with instability, concomitant fractures,

or symptoms that persist without trending towards resolution despite non-
operative treatment and the passage of approximately 3 to 6 weeks.

Rationale for Recommendation - Arthroscopic repair is most typically used
although open repairs may be performed.

C.2.g.ii Ulna Shortening and Wafer Procedures for Chronic Triangular
Fibrocartilage Complex (TFCC) Tears

Recommended - for select cases of chronic tears for which non-surgical
treatment is unsuccessful and there is a demonstrable ulna positive
variance.

Rationale for Recommendation in select cases with ulna positive variance
and without resolution of considerable or incapacitating symptoms or
lacking trending towards resolution, this procedure is recommended.

Evidence for the Use of Surgery

C.3 Crush Injuries and Compartment Syndrome
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Crush injuries which include compartment syndrome are usually surgical emergencies. Mild
cases of crush injuries, such as contusions may be treated similar to non-specific hand,
wrist, forearm pain with particular emphasis on RICE (rest, ice, compression, elevation).

C.3.a

C.3.b

C.3.c

C.3.d

Physical Exam

The physical examination ranges from mild abnormalities with mild injuries (e.g.,
contusions) to severe with fractures, limited range(s) of motion and neurovascular
compromise

Medical History

Compartment syndrome is an emergency requiring urgent evaluation. Those with
vascular compromise may have a cool extremity compared with the unaffected limb.
Crush injuries have clear mechanisms of injury on history. However, there are many
causes of compartment syndrome including trauma, excessive traction from
fractures, tight casts, bleeding disorders, burns, snakebites, intraarterial injections,
infusions, and high-pressure injection injuries.

Initial Assessment

Patients with more severe injuries present with severe pain and may have vascular
compromise. Compartment syndrome is an emergency. The initial assessment
should focus on the degree of injury severity and if the injury requires emergent
surgical evaluation and treatment. Milder injuries may be managed non-operatively;
however, the threshold for surgical consultation should be low. Those with milder
injuries should be monitored for neurovascular compromise.

Diagnositc Studies

C.3.d.i X-Rays

Recommended - for evaluating patients with crush injuries or
compartment syndrome.

Rationale for Recommendation -X-rays are essential for evaluating the
extent of injuries and identification of fractures.

Evidence for the Use of X-rays
C.3.d.i MRI/CT

Recommended - for select patients with crush injuries or compartment
syndrome.

Rationale for Recommendation - Initial evaluation of crush injuries or
compartment syndrome generally does not require MRI or CT. However,
some patients require MRI or CT for evaluation of symptoms and extent of
injury and are recommended in select cases.
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Evidence for the Use of MRI/CT

C.3.e Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.3.e.i

C.3.e.ii

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Crush injuries and Compartment
Syndrome

Recommended - for treatment of acute, subacute, or chronic crush
injuries and compartment syndrome

Indications — For acute, subacute, or chronic chronic crush injuries and
compartment syndrome, NSAIDs are recommended for treatment. Over-
the-counter (OTC) agents may suffice and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding

Recommended — for concominent use of cytoprotective classes of drugs:
misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.
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C.3.e.iii NSAIDs for Patients at Risk for Cardiovascular Adverse Effects

Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID
therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

C.3.e.iv Acetaminophen for Treatment of Crush injuries and Compartment
Syndrome Pain

Recommended - for treatment of crush injuries and compartment
syndrome pain, particularly in patients with contraindications for NSAIDs.

Indications: All patients with crush injuries and compartment syndrome
pain, including acute, subacute, chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

C.3.e.v  Opioids - for Pain from Acute, Subacute, Chronic or Post-Operative
Crush injuries

Recommended - Limited use of opioids (not to exceed seven days) for
the treatment of select patients presenting with severe pain related to
acute, subacute or chronic crush injuries. Limited use of opioids for a few
days (not to exceed seven days) is also recommended for select patients
who have undergone recent surgical intervention.

Frequency/Dose/Duration: Frequency and dose per manufacturer’s
recommendations; may be taken scheduled or as needed; generally taken
for short courses of a few days, with subsequent weaning to nocturnal use
if needed, then discontinuation. Total length of treatment usually ranges
from a few days to one week. Generally should be utilized to supplement
pain relief in addition to an NSAID or acetaminophen to reduce total need
for opioid and the consequent adverse effects.
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C.3f

Indications for Discontinuation: Sufficient pain management with other
methods such as NSAIDs, resolution of pain, intolerance, adverse effects,
lack of benefits, or failure to progress over a couple weeks.

Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.3.fii Therapy: Active
C.3.f.i.a  Therapeutic Exercise

Recommended - for the treatment of acute, subacute,
chronic, or post-operative crush injuries

Rationale for Recommendation - Exercise is generally not
indicated acutely; however, exercise may be needed in the
recovery or post-operative phases. Functional goals should
include increased grip strength, key pinch strength, range of
motion, advancing work abilities.

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or

up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.
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C.3.1.i

Therapy: Passive

C.3.fii.a

C.3.f.ii.b

Elevation and Relative Rest

Recommended - for treatment of acute crush injuries without

compartment syndrome.
Self-Application of Ice

Recommended - for treatment of acute crush injuries without

compartment syndrome.

C.3.f.iii Immobilization

C.3.9 Surgery

C.3.g.i

C.3.fiii.a  Splinting

Surgery

Recommended - after initial treatment for moderate or

severe acute and subacute crush injuries when compartment
syndrome has been ruled out.

Rationale for Recommendations . The type of splint required
depends on the type of injury and subsequent debility. Splints
are recommended patrticularly for patients with moderate to
severe injuries when compartment syndrome has been ruled
out.

Evidence for the Use of Initial Care

Recommended - for treatment of acute or subacute crush injuries or

compartment syndrome depending on the nature of the injury. This
frequently includes emergency fasciotomy for release of tension from
compartment syndromes as well as other surgical procedures to address
fractures and other remediable defects.

Rationale for Recommendation - Fasciotomies are particularly essential
for treatment of significant neurovascular compromise from compartment
syndrome and is a surgical emergency. Other procedures may be
required based on remediable defects such as fractures, ligament tears,
or other injuries.

Evidence for the Use of Surgery
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C.4 Kienbhock Disease

Kienbock disease involves changes in the lunate that eventually lead to collapse of the
lunate bone, which results in progressive pain and disability. Patients with Kienbdck
disease often develop chronic pain

C.4.a Diagnostic Studies

C.4.a.i

C.4.a.ii

C.4.aiii

C.4.a.v

X-Rays

Recommended - to diagnose Kienbdck disease.

Rationale for Recommendation , x-rays are used to confirm the diagnosis
and should generally be taken of both hands.

Evidence for the Use of X-rays
CT

Recommended - to diagnose Kienbdck disease when xrays are negative
or unclear and MRI is contraindicated.

Rationale for Recommendation - CT is used to assist with diagnosis and
management in select patients, where xrays are negative or unclear and
MRI is contraindicated.

Evidence for the Use of CT

MRI

Recommended - to diagnose Kienbdck disease when xrays are negative
or unclear.

Rationale for Recommendation- MRIs are used to assist with diagnosis
and management, thus they are recommended.

Evidence for the Use of MRI
Screening for Systemic Disorders

Recommended - for patients with Kienbdck disease.

Rationale for Recommendation - There are multiple disorders that are
thought to predispose to Kienbdck disease. The threshold for evaluations
of systemic metabolic issues (e.g., diabetes, glucose intolerance),
alcoholism, and rheumatological studies should be low, particularly as
potentially modifiable risks may theoretically slow the rate of progression.

Evidence for the Use of Screening

C.4.b Medications
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For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C4.b.

C.4.b.ii

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Kienbock disease

Recommended - for treatment of acute, subacute, or chronic Kienbock
disease

Indications — For acute, subacute, or chronic Kienbdck disease, NSAIDs
are recommended for treatment. Over-the-counter (OTC) agents may
suffice and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

C.4.b.iii NSAIDs for Patients at Risk for Cardiovascular Adverse Effects

Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID
therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.
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C.4.b.iv

C.4.b.v

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

Acetaminophen for Treatment of Kienbdck disease Pain

Recommended - for treatment of Kienb6ck disease pain, particularly in
patients with contraindications for NSAIDs.

Indications: All patients with Kienbdck disease pain, including acute,
subacute, chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

Topical Medications

Recommended — In select patients for treatment of pain associated with

acute, subacute, or chronic Kienbdck disease. including topical creams,
ointments, and lidocaine patches

Rationale for Recommendation - TOPICAL DRUG DELIVERY (e.g.,
capsaicin, topical lidocaine, topical NSAIDs and topical salicylates and
nonsalicylates) may be an acceptable form of treatment in selected
patients. A topical agent should be prescribed with strict instructions for
application and maximum number of applications per day to obtain the
desired benefit and avoid potential toxicity. For most patients, the effects
of long-term use are unknown and thus may be better used episodically.
These agents may be used in those patients who prefer topical treatments
over oral medications. Localized skin reactions may occur, depending on
the medication agent used. Prescribers should consider that topical
medication can result in toxic blood levels.

Capsaicin offers a safe and effective alternative to systemic NSAIDs,
although its use is limited by local stinging or burning sensation that
typically disappears with regular use. Patients should be advised to apply
the cream on the affected area with a plastic glove or cotton applicator to
avoid inadvertent contact with eyes and mucous membranes. Long-term
use of capsaicin is not recommended.

Topical Lidocaine is only indicated when there is documentation of a
diagnosis of neuropathic pain. In this instance, a trial for a period of not
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greater than four weeks can be considered, with the need for
documentation of functional gains as criteria for additional use.

Topical NSAIDs (e.g. diclofenac gel) may achieve tissue levels that are
potentially therapeutic. Overall the low level of systemic absorption can be
advantageous, allowing the topical use of these medications when
systemic administration is relatively contraindicated (such as patients with
hypertension, cardiac failure, peptic ulcer disease or renal insufficiency).

Topical Salicylates or Nonsalicylates (e.g. methyl salicylate) overall do
not appear to be more effective than topical NSAIDs. May be used for a
short-term course especially in patients with chronic conditions in whom
systemic medication is relatively contraindicated or as an adjuvant to
systemic medication
Evidence for the Use of Topical Medications

C.4.b.vi Opioids

Not Recommended — for acute, subacute, or chronic Kienbodck disease.

Recommended — for limited use (not more than seven days) for post-
operative pain management as adjunctive therapy to more effective
treatments.

Indications: For post-operative pain management, a brief prescription of
opioids as adjuncts to more efficacious treatments (especially NSAIDs,
acetaminophen) is often required, especially nocturnally.

Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.

Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-
operative patients with primary use at night to achieve sleep post-
operatively.

C.4.c Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.
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The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement

levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.4.c.i

C.4.c.ii

Therapy:Active

C.4.c.i.a

C.4.c.i.b

Therapeutic Exercise — Acute Phase

Not Recommended — during acute presentations of
Kienbock disease

Therapeutic Exercise — Post-Operative/Recovery

Recommended - for patients post-operatively.

Rationale for Recommendation - Exercise is generally not
indicated acutely; however, exercise may be needed in the
recovery or post-operative phases. Functional goals should
include increased grip strength, key pinch strength, range of
motion, advancing work abilities.

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

Therapy: Passive

CA4.c.

C.4.c.ii

C.4.c.iii

Self-Application of Ice

Recommended - for treatment of acute, subacute, or chronic
Kienbock disease.

Self-application of Heat

Recommended - for treatment of acute, subacute, or chronic
Kienbock disease.

Splints
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Recommended - for treatment of select patients with acute,
subacute, or chronic Kienbock disease.

Rationale for Recommendations - A trial may be helpful to
assess whether splinting provides symptomatic relief.
However there are concerns over long term use regarding the
potential for accelerated debility disuse and weaknesss of the
wrist.

Evidence for the Use of Initial Care
Evidence for the Use of Exercise
C.4.d Surgical Treatment
Recommended - as an option for patients with moderate to marked impairment if
not improved eight weeks post-injury or after six weeks of non-operative treatment

due to Kienbotck disease. The choice of surgery is dependent upon staging of
disease and discretion of the surgeon.

Evidence for the Use of Surgery

C.5 Wrist Sprains

Wrist sprains (which are partially or totally disrupted ligaments) typically occur with acute
traumatic events and comonnly result from slips, trips and falls. Wrist sprain is often a
diagnosis of exclusion among patients with pain in the setting of trauma in the absence of a
fracture. Sprains may also occur in conjunction with fracture.

C.5.a Diagnostic Studies
C.5.ai X-Rays

Recommended - to determine whether a fracture is present, particularly
for patients with scaphoid pain or scaphoid tubercle tenderness.

Evidence for the Use of X-rays
C.5.aii  CT Scan
Recommended - to determine whether a fracture is present, particularly

for patients with scaphoid pain or scaphoid tubercle tenderness with
negative x-rays.

Evidence for the Use of CT Scans

C.5.a.ii MR Arthrography
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Recommended - for patients without improvement in wrist sprains after
approximately 6 weeks of treatment.

Rationale for Recommendations - MR arthrograms are especially helpful
to identify ligamentous issues such as scapholunate, lunotriquetral, and
TFCC tears that may be diagnosed as simple sprains. Thus, MR
arthrography is recommended after approximately 6 weeks of clinical
management without patient improvement.

Evidence for the Use of MR Arthrography

C.5.b Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.5.b.i

C.5.b.ii

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Wrist Sprain

Recommended - for treatment of acute, subacute, or chronic wrist sprain

Indications — For acute, subacute, or chronic wrist sprain, NSAIDs are
recommended for treatment. Over-the-counter (OTC) agents may suffice
and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.
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C.5.b.iii

C.5.b.iv

C.5.b.v

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID
therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

Acetaminophen for Treatment of Wrist Sprain Pain

Recommended - for treatment of wrist sprain pain, particularly in patients
with contraindications for NSAIDs.

Indications: All patients with wrist sprain pain, including acute, subacute,
chronic, and post-operative.

Dose/Frequency: Per manufacturer’'s recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

Opioids

Recommended - for the treatment of select patients with pain from
severe wrist sprains.

Indications — Select patients with severe pain from severe wrist sprains
with insufficient control from other means, including acetaminophen and
NSAIDs or with contraindications for NSAIDs. Considerable cautions are
recommended concerning opioids and minimum numbers of doses should
be prescribed as duration of treatment for wrist sprains is usually limited.

Frequency/Dose — As needed dosing. Among the few patients requiring
opioids, most require at most a few days to not more than seven days of
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treatment and then generally have insufficient pain for further treatment
with opioids.

Indications for Discontinuation — Resolution of pain sufficiently to not
require opioids, consumption that does not follow prescription instructions,
adverse effects.

Rationale for Recommendation - Most patients do not require opioids.
Some patients, particularly with more severe sprains may require opioids.
They are recommended for limited duration (not more than seven days)
use in select patients with wrist sprains.

C.5.c Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.5.c.i Therapy - Active

C.5.c.i.a  Therapeutic Exercise - for treatment of moderate or
severe acute or subacute wrist sprains.

Recommended - for the treatment of moderate or severe
acute or subacute wrist sprains.

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
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C.6

C.5.c.ii

C.5.d Surgery

of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

Therapy - Passive

C.5.cii.a
C.5.c.ii.b
C.5.c.ii.c
C.2.c.id

Relative Rest

Recommended - for treatment of acute wrist sprains.

Ice — Self-application

Recommended - for treatment of acute wrist sprain.

Heat — Self-appliation

Recommended - for treatment of acute wrist sprain.

Mobilization / Immobilization

Recommended - Splinting for treatment of moderate or

severe acute or subacute wrist sprains.
Evidence for Initial Care

Evidence for the Use of Exercise

Not recommended - for treatment of acute or subacute wrist sprain in the absence

of a remediable defect.

Evidence for the Use of Surgery

Mallet Finger

Mallet finger is a common occupational injury, although it may occur with minimal apparent
trauma. The injury involves rupture of the extensor mechanism of a digit at the distal upper
extremity joint with or without fracture of the distal phalangeal segment

Mallet finger is readily diagnosed based on the presentation of inability to extend the distal
interphalangeal joint, generally in the context of trauma or distal interphalangeal joint

arthrosis.

C.6.a Diagnositc Studies
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C.6.b

C.6.a.

X-Rays

Recommended - in most cases of mallet finger to determine if a fracture is
present.

Evidence for the Use of X-rays

C.6.a.ii  Ultrasound
Not recommended - to diagnose mallet finger.
Medications
For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.
C.6.b.i Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Mallet finger
Recommended - for treatment of acute, subacute, or chronic mallet
finger
Indications — For acute, subacute, or chronic mallet finger, NSAIDs are
recommended for treatment. Over-the-counter (OTC) agents may suffice
and should be tried first.
Frequency/Duration: As needed use may be reasonable for many
patients.
Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.
C.6.b.ii NSAIDs for Patients at High Risk of Gastrointestinal Bleeding

Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.
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Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

C.6.b.iii NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID

therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

C.6.b.iv Acetaminophen for Treatment of Mallet Finger Pain

Recommended - for treatment of mallet finger pain, particularly in
patients with contraindications for NSAIDs.

Indications: All patients with mallet finger pain, including acute, subacute,
chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

C.6.b.v Opioids for Treatment of Acute, Subacute, or Chronic Mallet Finger
Pain

Not Recommended - for treatment of acute, subacute, or chronic mallet
finger pain.

Recommended — for limited use (not more than seven days) for post-
operative pain management as adjunctive therapy to more effective
treatments.

Indications: For post-operative pain management, a brief prescription of
opioids as adjuncts to more efficacious treatments (especially NSAIDs,
acetaminophen) is often required, especially nocturnally.

Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.
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Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-
operative patients with primary use at night to achieve sleep post-

operatively.

Evidence for the Use of Medications

C.6.c Rehabilitation

C.6.c.i Therapy: Active

C.6.c.i.a

Therapeutic Exercise

Not Recommended — acutely and most patients with mallet
finger do not require participation in an exercise program.

Evidence for the Use of Exercise

Recommended- In select patients with residual deficits,
particularly post-operatively.

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

C.6.c.ii Therapy: Passive

C.6.c.ii.a Splints - Extension Splinting With the Joint in a Neutral

Position

Recommended - for treatment of acute or subacute mallet
finger.

Indications — Acute or subacute mallet finger.

Frequency/Duration — Splinting for six to eight weeks,
possible nocturnal use for an additional two to four weeks.

Splints must hold the finger in continuous, full extension for a
minimum duration of six weeks. Some protocols involve eight

NYS WCB MTG - Hand, Wrist and Forearm Injuries 62



c.6.d

weeks, while some involve nocturnal use for an additional two
to four weeks.

Evidence for the Use of Splints
C.6.c.ii.b Instructions for Splint Wear

Recommended - that careful instructions on splint wear be
provided to patients.

Evidence for the Use of Splint Wear
Surgery

Not Recommended - In general

Recommended — in select patients with displaced fractures when the DIP joint is
subluxed.

C.7 Flexor Tendon Entrapment (Tenosynovitis and Trigger Digit)

Flexor tendon entrapment of the digits is a disorder characterized by snapping or locking of
the thumb or fingers (with or without pain). Most cases are secondary to thickening of the
digit's Al pulley, but other pathogeneses are possible.

C.7.a Diagnostic Studies

C.7.b

There are no special tests that are typically performed. X-rays are usually not
helpful. The threshold for testing for confounding conditions such as diabetes
mellitus, hypothyroidism and connective tissue disorders should be low particularly
to prevent other morbidity.

Evidence for the Use of Diagnostic Studies
Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.7.b.i Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Flexor tendon entrapment

Recommended - for treatment of acute, subacute, or chronic flexor
tendon entrapment
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C.7.b.ii

C.7.b.iii

C.7.b.iv

Indications — For acute, subacute, or chronic flexor tendon entrapment,
NSAIDs are recommended for treatment. Over-the-counter (OTC) agents
may suffice and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID
therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

Acetaminophen for Treatment of Flexor Tendon Entrapment Pain

Recommended - for treatment of flexor tendon entrapment pain,
particularly in patients with contraindications for NSAIDs.
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Indications: All patients with flexor tendon entrapment pain, including
acute, subacute, chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

C.7.b.v Opioids

Not Recommended — for acute, subacute, or chronic flexor tendon
entrapment.

Recommended — for limited use (not more than seven days) for post-
operative pain management as adjunctive therapy to more effective
treatments.

Indications: For post-operative pain management, a brief prescription of
opioids as adjuncts to more efficacious treatments (especially NSAIDs,
acetaminophen) is often required, especially nocturnally.

Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.

Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-

operative patients with primary use at night to achieve sleep post-
operatively.

C.7.c Treatments
C.7.c.i Injection Therapy
C.7.c.ii,a  Glucocorticosteroid Injections

Recommended - for treatment of acute, subacute, or chronic
flexor tendon entrapment.

Indications — Triggering digit or symptoms of pain over the A-
1 pulley thought to be consistent with stenosing tenosynovitis.
Injection may be the most appropriate initial intervention.

Frequency/Duration — A single injection and results evaluated
to document improvement.
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Not Recommended — Ultrasound guidance for
glucocorticosteroid injections acute, subacute, or chronic
flexor tendon entrapment.

C.7.c.i.b  Splint

Recommended - for treatment of select cases (i.e., patients
who decline injection) of acute, subacute, or chronic flexor
tendon entrapment.

Evidence for the Use of Splints
C.7.d Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.7d.i  Therapy: Active

C.7.d.i.a Therapeutic Exercise

Not Recommended — for acute cases and for most patients
with flexor tendon entrapment.

C.7.d.i.b  Therapeutic Exercise — Patients with Residual Deficits

Recommended — particularly post-operatively,

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.
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When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

Evidence for the Use of Exercise for Trigger Digit

Evidence for the Use of Glucocorticosteroid Injections for
Flexor Tendon Entrapment

C.7.e Surgery

Recommended - for persistent or chronic flexor tendon entrapment (Trigger Finger)
in patients who have been partially or temporarily responsive to two
glucocorticosteroid injections. Those without any response should be evaluated
carefully for possible alternate conditions. If there is no therapeutic response to two
glucocortisteroid injections in the presence of an obvious trigger finger, surgery may be
appropriate

Evidence for Surgery for Flexor Tendon Entrapment

C.8 Extensor Compartment Tenosynovitis (Including de Quervain’s
Stenosing Tenosynovitis and Intersection Syndrome)

De Quervain’s stenosing tenosynovitis may be occupational when jobs require repeated
forceful gripping or sustained wrist extension. However, most cases are not likely
occupational. De Quervain’s is the most common of the extensor compartment tendinoses.

C.8.a Diagnostic Studies
There are no special tests that are typically performed for extensor compartment
tenosynovitis.

C.8.ai X-Rays
Not Recommended - are usually not helpful and therefore are not

recommended. The threshold for testing for confounding conditions such
as diabetes mellitus and hypothyroidism should be low.

Evidence for the use of Special Studies - Extensor Compartment
Tenosynovitis

C.8.a.ii MRI

Not Recommended - to diagnose extensor compartment
tenosynovitis.
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Recommended- in select circumstances where there is unclear
diagnosis, and/or lack of appropriate response to clinical treatments,
especially injection

Evidence for the Use of MRI to Diagnose Extensor Compartment
Tenosynovitis

C.8.b Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.8.b.i

C.8.b.ii

C.8.b.iii

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Extensor Compartment Tenosynovitis

Recommended - for treatment of acute, subacute, or chronic extensor
compartment tenosynovitis.

Indications — For acute, subacute, or chronic , NSAIDs are recommended
for treatment. Over-the-counter (OTC) agents may suffice and should be
tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
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C.8.b.iv

C8.b.v

Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID
therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

Acetaminophen for Treatment of Wrist compartment Tendinoses
Pain

Recommended - for treatment of wrist compartment tendinoses pain,
particularly in patients with contraindications for NSAIDs.

Indications: All patients with wrist compartment tendinoses pain, including
acute, subacute, chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

Opioids

Not Recommended — for acute, subacute, or chronic extensor
compartment tenosynovitis.

Recommended — for limited use (not more than seven days) for post-
operative pain management as adjunctive therapy to more effective
treatments.

Indications: For post-operative pain management, a brief prescription of
opioids as adjuncts to more efficacious treatments (especially NSAIDs,
acetaminophen) is often required, especially nocturnally.

Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.

Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-
operative patients with primary use at night to achieve sleep post-
operatively.
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C.8.c Treatment

Initial care usually involves limitation of the physical factors thought to be
contributing. Thumb spica splints for de Quervain’s and wrist braces for the other
compartment tendinoses are generally believed to be helpful. Thumb spica splints
have been widely used for treatment of wrist compartment tendinoses while non-
spica wrist splints have been used for treatment of other compartment tendinoses.
NSAIDs are often prescribed for initial treatment.

C.8.c.i Mobilization / Immobilization

C.8.c.i.,a Thumb Spica and Wrist Splints for Acute and Subacute
Thumb Extensor Compartment Tenosynovitis

Recommended - for treatment of acute and subacute thumb
extensor compartment tendinoses, and non-spica wrist splints
for treatment of other extensor compartment tendinoses.

Frequency/Duration — Generally recommended to be worn
while awake.

Indications for Discontinuation — Failure to respond or
resolution.

Evidence for the Use of Splints - Extensor Compartment
Tenosynovitis

C.8.c.ii Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-
related injury should be focused on restoring functional ability required to
meet the patient’s daily and work activities and return to work; striving to
restore the injured worker to pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a
specific exercise or task. Passive therapy are those interventions not
requiring the exertion of effort on the part of the patient, but rather are
dependent on modalities delivered by a therapist. Generally passive
interventions are viewed as a means to facilitate progress in an active
therapy program with concomitant attainment of objective functional
gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive

therapies at home as an extension of the treatment process in order to
maintain improvement levels.
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Assistive devices may be included as an adjunctive measure incorporated
into the rehabilitation plan to facilitate functional gains.

C.8.c.ii.,a  Therapy: Active

C.8.c.ii.a.i

C.8.c.ii.a.ii

Therapeutic Exercise — Acutely

Not Recommended — as most patients with
externsor tendon entrapment do not require an
exercise program.

Therapeutic Exercise — Residual Defects

Recommended — particularly post-operatively.

Frequency/Dose/Duration —Total numbers of
visits may be as few as two to three for
patients with mild functional deficits or up to 12
to 15 with more severe deficits with
documentation of ongoing objective functional
improvement.

When there are ongoing functional deficits,
more than 12 to 15 visits may be indicated if
there is documentation of functional
improvement towards specific objective
functional goals (e.g., increased grip strength,
key pinch strength, range of motion, advancing
ability to perform work activities). As part of the
rehabilitation plan a home exercise program
should be developed and performed in
conjunction with the therapy.

C.8.c.ii.b Therapy: Passive

C.8.c.ii.b.i

lontophoresis for Acute and Subacute
Extensor Compartment Tenosynovitis

Recommended — using glucocorticosteroids
and sometimes NSAIDs for select patient with
wrist compartment tendinoses. who either fail
to respond adequately to NSAIDs, splints, and
activity modifications or decline injection.

Frequency/Duration — Generally two or three
treatments to ascertain efficacy; an additional
four to six treatments may be scheduled if
efficacious. If improvements continue at
6treatments, additional four to six treatments
are reasonable.
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C.8.c.iii

C.8.c.iv

C.8.d Surgery

C.8.d.i

Indications for Discontinuation — Failure to
respond, development of adverse effects,
resolution.

Other Passive Interventions

Not Recommended - Other Non-operative Interventions Including

Manipulation and Mobilization, Massage, Deep Friction Massage, or
Acupuncture for Acute, Subacute, or Chronic Extensor Compartment
Tenosynovitis

Evidence for the Use of Acupuncture - Extensor Compartment
Tenosynovitis

Evidence for the Use of Exercise - Extensor Compartment Tenosynovitis
Injection Therapy

C.8.c.iv.a Glucocorticosteroid Injections

Recommended - for treatment of acute, de Quervain’s or
other wrist compartment tendinosis.

Indications — Wrist compartment symptoms of pain over a
compartment. Generally at least one week of non-invasive
treatment to determine if condition will resolve without
invasive treatment. It is reasonable to treat cases with an
initial injection.

Frequency/Duration — It is recommended that a single
injection be scheduled and the results evaluated to document
improvement. Failure of a response or suboptimal response
within two to three weeks should result in reconsideration of
the diagnosis and consideration of second injection.
Recurrence of symptoms may indicate the need for surgery
evaluation.

Evidence for the Use of Glucocorticosteroid Injections for
Wrist Compartment Tendinoses

Surgery — Surgical Release

Recommended - for patients with subacute or chronic extensor

compartment tenosynovitis who fail to respond to injection.

Indications — Wrist compartment tenosynovitis that fails to respond to non-
operative interventions generally including 2 glucocorticosteroid injections.

Evidence for the Use of Surgery - Extensor Compartment Tenosynovitis
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C.9 Ulnar Nerve Entrapment at the Wrist (Including Guyon’s Canal
Syndrome and Hypothenar Hammer Syndrome)

Ulnar nerve entrapment involves delayed conduction of the ulnar nerve with associated
symptoms. The location of the lesion affecting the ulnar nerve as it crosses through
Guyon’s canal and the wrist is predictive of clinical symptoms. This canal is dissimilar to the
carpal canal in that the tendons and their tenosynovium do not accompany the nerve, thus
most of the usual postulated causal mechanisms for carpal tunnel syndrome are not
possible. However, use of the hypothenar area of the hand as a hammer is a postulated
occupational mechanism.

C.9.a Diagnostic Studies
C.9.a.i Electrodiagnostic Studies

Recommended - to confirm clinical suspicion of ulnar nerve entrapment at the
wrist.

Rationale for Recommendation - studies need to be performed by well-
trained electrodiagnosticians, preferably certified by the American Board of
Electrodiagnostic Medicine.

Evidence for the Use of Electrodiagnostic Studies - Ulnar Nerve Entrapment
at the Wrist

C.9.a.ii MRI or Ultrasound

Not Recommended — to diagnose ulnar nerve entrapment at the wrist.

Recommended- for a suspected soft-tissue mass. MRI is generally
preferable for soft tissue masses such as ganglion cysts.

Evidence for the Use of MRI and Ultrasound - Ulnar Nerve Entrapment at the
Wrist

C.9.aiii CT

Recommended - to diagnose ulnar nerve entrapment at the wrist if a hook
of the hamate fracture is suspected based upon the history, a mechanism of
potential fracture, focal pain at the hamate and where there are ulnar nerve
symptoms. CT is preferable for evaluation of fractures

Evidence for the Use of CT - Ulnar Nerve Entrapment at the Wrist

C.9.b Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
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may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.9.b.i

C.9.b.ii

C.9.b.iii

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Ulnar Nerve Compression at the Wrist

Recommended - for treatment of acute, subacute, or chronic ulnar nerve
compression at the wrist.

Indications — For acute, subacute, or chronic ulnar nerve compression at
the wrist, NSAIDs are recommended for treatment. Over-the-counter
(OTC) agents may suffice and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID

therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
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primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

C.9.b.iv Acetaminophen for Treatment of Ulnar Nerve Compression at the
Wrist Pain

Recommended - for treatment of ulnar nerve compression at the wrist
pain, particularly in patients with contraindications for NSAIDs.

Indications: All patients with ulnar nerve compression at the wrist pain,
including acute, subacute, chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

Evidence for the Use of NSAIDs and Acetaminophen for Ulnar Nerve
Compression at the Wrist

C.9.b.v Opioids
Not Recommended — for acute, subacute, or chronic ulnar nerve
entrapment at the wrist.

Recommended — for limited use (not more than seven days) for post-
operative pain management as adjunctive therapy to more effective
treatments.

Indications: For post-operative pain management, a brief prescription of
opioids as adjuncts to more efficacious treatments (especially NSAIDs,
acetaminophen) is often required, especially nocturnally.

Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.

Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-
operative patients with primary use at night to achieve sleep post-
operatively.

C.9.b.vi Glucocorticosteroids - Oral and/or Injected

Not Recommended - for treatment of acute, subacute, or chronic ulnar
nerve compression at the wrist.
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Evidence for the Use of Glucocorticosteroids for Ulnar Nerve
Compression at the Wrist

C.9.c Treatments

C.9.c.i  Splinting
C.9.c.i.,a  Neutral Wrist Splinting

Recommended - as first-line treatment for acute, subacute,
or chronic ulnar nerve compression at the wrist

Evidence for the Use of Splints for Ulnar Nerve Compression
at the Wrist

C.9.d Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.9d.i Therapy — Active
C.9.d.i.a Therapeutic Exercise

Not Recommended — for acute ulnar nerve compression at
the wrist

Recommended — for post-operatively for ulnar nerve
compression at the wrist

Recommended — for subacute and chronic ulnar nerve
compression at the wrist if functional deficits exist
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C.9.d.ii

C.9.d.iii

Rationale for Recommendation - Exercise is generally not
indicated acutely; however, exercise may be needed in the
recovery or post-operative phases. Functional goals should
include increased grip strength, key pinch strength, range of
motion, advancing work abilities.

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

Therapy - Passive

C.9.d.i.a
C.9.d.ii.b
C.9.d.i.c
Cc.9.d.ii.d
C.9.d.i.e
C.9.d.ii.f

Ice — Self-application

Recommended - for treatment of acute, subacute, or chronic
radial nerve entrapment.

Heat — Self-appliation

Recommended - for treatment of acute, subacute, or chronic
radial nerve entrapment.

Manipulation/Mobilization

Not Recommended - - for treatment of acute, subacute, or
chronic radial nerve entrapment

lontophoresis
Not Recommended- for treatment of acute, subacute, or
chronic radial nerve entrapment.

Massage, Friction Massage
Not Recommended- for treatment of acute, subacute, or
chronic radial nerve entrapment.

Acupuncture
Not Recommended - for treatment of acute, subacute, or
chronic radial nerve entrapment

Evidence for the Use of Physical Methods/Rehabilitation for
Ulnar Neuropathy at the Wrist

Activity Modification
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Recommended - with particular avoidance of significant localized
mechanical compression of the nerve or use of the hand as a hammer is
recommended for treatment of ulnar nerve compression at the wrist.

Evidence for the Use of Activity Modification for Ulnar Nerve Compression
at the Wrist

C.9.e. Surgery
C.9.e.i  Surgical Decompression
Recommended - for subacute or chronic ulnar nerve compression at the

wrist after failure of non-operative treatment or if space-occupying lesions
are present

Rationale for Recommendation - It is recommended for select patients
who failed trials of other non-operative treatments or if space occupying
lesions are present. It may also be preferential in those with diabetes
mellitus.

Evidence for the Use of Surgery for Ulnar Neuropathy at the Wrist

C.10 Radial Nerve Entrapment

Radial nerve entrapment usually presents as radial nerve palsies affecting the hand and
wrist, most commonly occurring at points along the course of the arm and forearm, well
proximal to the wrist. The medical history should include a search for sensory symptoms.
Symptoms may also include pain over the course of the nerve, wrist extensor weakness
and wrist drop.

C.10.a Medical History

Assessment of motor symptoms, including wrist extensor weakness as well as wrist
drop, are also helpful

C.10.b Diagnositc Studies
C.10.b.i Electrodiagnostic Studies

Recommended - to confirm clinical suspicion of a radial nerve motor
neuropathy.

Rationale for Recommendation are recommended as an objective test to
evaluate radial nerve motor neuropathy. However, studies need to be
performed by well-trained electrodiagnosticians, preferably certified by the
American Board of Electrodiagnostic Medicine.
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Evidence for the Use of Electrodiagnostic Studies for Radial Nerve Motor
Neuropathy

C.10.b.ii Ultrasound (Diagnostic)

Not recommended - to confirm clinical suspicion of a radial nerve

neuropathy.

Evidence for the Use of Ultrasound for Radial Nerve Motor Neuropathy

C.10.c Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.10.c.i

C.10.c.ii

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Radial Nerve Compression Neuropathy

Recommended - for treatment of acute, subacute, or chronic radial nerve
compression at the wrist.

Indications — For acute, subacute, or chronic radial nerve compression
neuropathy, NSAIDs are recommended for treatment. Over-the-counter
(OTC) agents may suffice and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.
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Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

C.10.c.iii NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID

therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

C.10.c.iv Acetaminophen for Treatment of Radial Nerve Compression
Neuropathy Pain

Recommended - for treatment of radial nerve compression neuropathy
pain, particularly in patients with contraindications for NSAIDs.

Indications: All patients with radial nerve compression neuropathy pain,
including acute, subacute, chronic, and post-operative.

Dose/Frequency: Per manufacturer’'s recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

Evidence for the Use of NSAIDs and Acetaminophen for Radial Nerve
Compression Neuropathy

C.10.c.v Opioids

Not Recommended — for acute, subacute, or chronic radial nerve
entrapment pain.

Recommended — for limited use (not more than seven days) for post-
operative pain management as adjunctive therapy to more effective
treatments.

Indications: For post-operative pain management, a brief prescription of
opioids as adjuncts to more efficacious treatments (especially NSAIDs,
acetaminophen) is often required, especially nocturnally.
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Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.

Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-
operative patients with primary use at night to achieve sleep post-
operatively.

C.10.d Treatments

C.10.d.i Splinting

C.10.d.i.a Wrist Extension or Thumb Spica Splint

Recommended - for treatment of acute, subacute, or chronic
radial nerve compression neuropathy.

Evidence for the Use of Splints for Radial Nerve Compression
Neuropathy
C.10.e Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.10.e.i Therapy - Active
C.10.e.i.a Therapeutic Exercise — Acute
Recommended- in select patients to keep the paralyzed

joints supple while awaiting sponteanous recovery of nerve
function.
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C.10.e.i.b

Therapeutic Exercise — Post -Operative

Recommended — for patients post-operatively to keep the
paralyzed joints supple while awaiting recovery of nerve
function.

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

Evidence for the Use of Exercise for Radial Neuropathy

C.10.e.ii Therapy - Passive

C.10.f Surgery

C.10.e.ii.a Ice — Self-application

C.10.e.ii.b
C.10.e.ii.c
C.10.e.ii.d
C.10.e.ii.e
C.10.e.ii.f

Recommended - for treatment of acute, subacute, or chronic
radial nerve entrapment.

Heat — Self-appliation

Recommended - for treatment of acute, subacute, or chronic
radial nerve entrapment.

Mobilization / Immobilization

Not Recommended - - for treatment of acute, subacute, or
chronic radial nerve entrapment

lontophoresis

Not Recommended - for treatment of acute, subacute, or
chronic radial nerve entrapment

Acupuncture

Not Recommended- for treatment of acute, subacute, or
chronic radial nerve entrapment

Massage

Not Recommended- for treatment of acute, subacute, or
chronic radial nerve entrapment

NYS WCB MTG - Hand, Wrist and Forearm Injuries 82



C.10.f.i

Surgical Release

Recommended - for subacute or chronic cases of radial nerve

compression neuropathy that persist despite other interventions.

Rationale for Recommendation It is recommended for select patients who
failed trials of other non-operative treatments or if space occupying
lesions are present.

C.11 Non-Specific Hand, Wrist and Forearm Pain

Non-specific hand/wrist/forearm pain typically occurs in the absence of discrete trauma.
Instead, it frequently occurs in settings of high physical job demands or ill-defined
exposures. Most cases will resolve however, if there is no improvement after several weeks
of treatment, focused diagnostic testing should be considered. Non-specific pain lasting
more than 2 months is fairly rare. The search for a specific diagnosis should include
proximal pathology including spine-related (e.g., radiculopathy, spinal tumor, infection) as
well as psychological disorders particularly when widespread symptoms are elicited or a
pattern or recurrent unexplained ilinesses is present

Patients most commonly give a history of gradual onset of pain or other symptoms in the
absence of discrete trauma. Symptoms are most often in the forearm, and frequently are
not well localized.

C.11l.a Diagnostic Studies

C.llai

Rheumatological Studies for Arthralgias

Recommended - for evaluation of select patients with persistent
unexplained arthralgias or tenosynovitis.

Indications — Persistent unexplained arthralgias or tenosynovitis.

Frequency/Duration — Repeat studies may be required after passage of
time as some patients, particularly those with less severe diseases, tend
to develop positive anti-bodies after months to years.

C.11.a.ii Arthrocentesis for Joint Effusions

Recommended — in inexplicable joint effusions, particularly for evaluation
of infections and crystalline arthropathies

Indications — Joint effusions without a clear diagnosis including suspected
infection or crystalline arthropathies.

NYS WCB MTG - Hand, Wrist and Forearm Injuries 83



C.11.a.iii

C.1l.a.v

Evidence for the Use of Rheumatological Studies and Joint Aspiration
Electrodiagnostic

Recommended - to evaluate non-specific hand, wrist, or forearm pain for

patients with paresthesias or other neurological symptoms.

Indications — Persistent tingling and pain, particularly symptoms
characteristic of radiculopathies and entrapment neuropathies. Providers
are cautioned that the prevalence rate of abnormal electrodiagnostic
studies in asymptomatic populations are high and interpretations of
abnormal results should be correlated with clinical findings

Frequency/Dose — Should generally be performed at least 3 weeks after
symptom onset.

Evidence for the Use of Electrodiagnostic Studies to evaluate non-specific
hand, wrist, or forearm pain
X-Rays

Recommended - for evaluation of cases in which non-specific hand,
wrist, or forearm pain persists.

Indications — Persistent non-specific hand, wrist, or forearm pain.

Evidence for the Use of X-rays for Evaluation of Non-specific Hand, Wrist,
or Forearm Pain

C.11.b Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.11.b.i

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Non-specific hand/wrist/forearm Pain

Recommended - for treatment of acute, subacute, or chronic non-specific
hand/wrist/forearm pain.

Indications — For acute, subacute, or chronic Non-specific
hand/wrist/forearm pain, NSAIDs are recommended for treatment. Over-
the-counter (OTC) agents may suffice and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.
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Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

C.11.b.ii NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

C.11.b.iii NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID

therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

C.11.b.iv Acetaminophen for Treatment of Non-specific hand/wrist/forearm
Pain

Recommended - for treatment of Non-specific hand/wrist/forearm pain,
particularly in patients with contraindications for NSAIDs.

Indications: All patients with Non-specific hand/wrist/forearm pain,
including acute, subacute, chronic, and post-operative.

Dose/Frequency: Per manufacturer’'s recommendations; may be utilized

on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.
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Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

Evidence for the Use of NSAIDs and Acetaminophen for Non-specific
hand/wrist/forearm Pain

C.11.b.v Opioids

Not Recommended — for acute, subacute, or chronic non-specific hand,
wrist or forearm pain.

C.11.c Treatments

C.11.c.i Relative Rest

C.11.c.i

Recommended —in select cases of acute non-specific hand, wrist, or
forearm pain particularly where there are high ergonomic exposures (high
force or high force combined with other risk factors).

Rationale for Recommendation - For patients with high ergonomic
exposures, relative rest may be helpful.

Evidence for the Use of Relative Rest for Acute Non-specific Hand, Wrist,
or Forearm Pain

Splinting

Recommended - for treatment of select patients with acute or subacute
non-specific hand, wrist, or forearm pain.

Not Recommended - for chronic use

Rationale for Recommendation - Splinting may at times be helpful, but
enforces debility. It is generally not recommended for chronic use.

Evidence for the Use of Splints for Acute or Subacute Non-specific Hand,
Wrist, or Forearm Pain

C.11.d Rehabiliation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.
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The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement

levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.11.d.i Therapy - Active

C.1l1l.d.i.a Therapeutic Exercise

C.10.d.i.b

Recommended - for treatment of acute, subacute, or chronic
non-specific hand, wrist, or forearm pain.

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

Evidence for the Use of Physical or Occupational Therapy for
Acute, Subacute, or Chronic Non-specific Hand, Wrist, or
Forearm Pain

Therapeutic Exercise
Recommended- for select patients with acute, subacute or

chronic non-specific hand/wrist/forearm pain which does not
resolve with initial care

Evidence for the Use of Exercise for Acute, Subacute, or
Chronic Non-specific Hand, Wrist, or Forearm Pain

C.11.d.ii Therapy:Passive

C.11.d.ii.a Self-application of Ice or Heat

Recommended - for treatment of acute or subacute non-

specific hand, wrist, or forearm pain.
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Evidence for the Use of Ice/Heat for Acute or Subacute Non-
specific Hand, Wrist, or Forearm Pain

C.12 Scaphoid Fracture

Scaphoid fractures, also known as wrist navicular fractures, are among the most common
fractures of the carpal bones, Most are not occupational, but some clearly are work-related.
The primary mechanism of scaphoid injury is a fall on the outstretched hand, or from axial
loading with a closed fist such as grasping a steering wheel in an auto accident. Scaphoid
fractures are prone to non-union and avascular necrosis, particularly those involving the
proximal third of the navicular, and especially if displaced. Healing problems in the proximal
third have been attributed to limited blood supply that is disrupted by the fracture plane.
The main initial tasks are to confirm a fracture, identify those patients with fractures best
treated with surgery, and treat those with a high clinical suspicion of fracture with
appropriate splinting. Patients frequently complain of persistent swelling and tenderness
near the thumb base in the area of the scaphoid.

C.12.a Diagnostic Studies
C.12.a.i X-Rays

Recommended - for diagnostic purposes that include at least 3to 4
views including a “scaphoid view.”

C.12.a.ii X-Rays — Follow-up in two weeks

Recommended - for evaluation of potential scaphoid fractures,)
particularly for patients with a high clinical suspicion of fracture, but
negative initial x-rays.

Evidence for the Use of X-rays for scaphoid fractures

C.12.a.iii MRI

Recommended — in select patients for diagnosis of occult scaphoid
fractures when clinical suspicion remains high despite negative x-rays.

Indications — Clinical suspicion of scaphoid fracture but negative x-rays.
Rationale for Recommendation - MRI is not required for the majority of

scaphoid fractures, but may be indicated for patients with a clinical
suspicion of scaphoid fracture, but negative x-rays.

Evidence for the Use of MRI for Scaphoid Fracture

C.12.a.iv CT Imaging
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Recommended - to diagnose occult scaphoid fractures when clinical
suspicion of fracture remains high with negative x-rays and MR is
contraindicated.

Evidence for the Use of CT Imaging for Diagnosing Scaphoid Fractures

C.12.a.v Bone Scan

Recommended — for select patients to diagnose occult scaphoid
fractures when clinical suspicion remains high despite negative x-rays.

Indications — At least 48 hours after the injury with continuing clinic
suspicion of scaphoid fracture.

Rationale for Recommendation Bone scans are not required for
evaluation of the majority of patients with scaphoid fractures; however, in
those patients with a clinical suspicion of scaphoid fracture, but negative
x-rays, bone scans may assist in securing an earlier diagnosis that may
obviate prolonged splinting in those without a fracture. Thus, bone scans
are recommended for these select patients.

Evidence for the Use of Bone Scans for Scaphoid Fractures
C.12.b Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.12.b.i Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Scaphoid Fractures Pain

Recommended - for treatment of acute, subacute, or chronic scaphoid
fractures pain.

Indications — For acute, subacute, or chronic Scaphoid fractures pain,
NSAIDs are recommended for treatment. Over-the-counter (OTC) agents
may suffice and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

C.12.b.ii NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.
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C.12.b.iii

C.12.b.iv

C.12.b.v

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID

therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

Acetaminophen for Treatment of Scaphoid Fractures Pain

Recommended - for treatment of scaphoid fractures pain, particularly in
patients with contraindications for NSAIDs.

Indications: All patients with scaphoid fractures pain, including acute,
subacute, chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

Evidence for the Use of NSAIDs and Acetaminophen for Scaphoid
Fractures Pain

Opioids

NYS WCB MTG - Hand, Wrist and Forearm Injuries 90



Limited Use of Opioids for Acute and Post-operative Pain
Management

Recommended — for limited use (less than seven days) for acute and
post-operative pain management as adjunctive therapy to more effective
treatments.

Indications: For acute injury and post-operative pain management, a brief
prescription of opioids as adjuncts to more efficacious treatments
(especially NSAIDs, acetaminophen, elevation, splinting) is often required,
especially nocturnally.

Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.

Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-
operative patients with primary use at night to achieve sleep post-
operatively.

C.12.c Treatments

C.l2.cii

Splinting
C.12.c.i.a Wrist Splinting

Recommended - for treatment of scaphoid tubercle fractures.

Rationale for Recommendation - Splinting may suffice, as
these fractures heal well due to adequate blood supply.

C.12.c.i.b Cast Immobilization

Recommended for treatment of stable non displaced
scaphoid fractures.

Frequency/Duration — Casting should be performed for 6 to 8
weeks with cast removal clinical revaluation, and re-xray to
determine whether additional casting is required. ,

C.12.c.i.c  Thumb Immobilization with Spica Casting

Recommended - concurrent immobilization of the thumb with
the wrist for treatment of scaphoid fractures.

Frequency/Duration — Casting should be performed for 6 to 8
weeks with cast removal clinical revaluation, and re-xray to
determine whether additional casting is required.

C.12.c.i.d Spica Splint
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Recommended - for patients with suspicion of scaphoid
fracture, but with negative x-rays.

Duration — 2 weeks, follow up with repeat clinical examination
and repeat x-ray. If x-ray is negative consider discontinuation
of splint.

Evidence for Casting with Thumb Immobilization for Scaphoid
Fractures

C.12.d Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.12.d.i Therapy:Active

C.12.d.i.a Therapeutic Exercise - for Post-operative Scaphoid
Fractures

Recommended - for the treatment of post-operative scaphoid
fractures

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
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C.12.e Surgery

C.l2.ei

C.12.e.ii

C.12.e.iii

of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

Evidence for the Use of Physical Methods/Rehabilitation for
Scaphoid Fractures

Surgical Fixation

Recommended — for displaced scaphoid fractures

Rationale for Recommendation - Displaced fractures are believed to
require surgical treatment with fixation.

High-risk scaphoid fractures should be promptly referred to hand or
orthopaedic surgical specialists for definitive treatment because of the
higher risk of these fractures developing a nonunion, malunion, or
degenerative joint disease.

Surgical Intervention of Non-Displaced or Minimally Displaced
Scaphoid Fractures

Recommended - for select patients requiring earlier functional recovery.

Not Recommended —in general, non displaced fractures are best treated
with cast immobilization.

Rationale for Recommendation —Surgical intervention may be appropriate
in patients with non-displaced or minimally displaced scaphoid fractures
who cannot or do not wish to be treated with an attempt at non-operative
treatment. This includes athletes. It also may include patients who are
unable to work until the fracture is healed. The decision to surgically treat
a non-displaced scaphoid fracture is a decision between the orthopedist
and patient with a discussion suggested to include the benefits of earlier
functional recovery versus the longer term risks of osteoarthrosis.

Evidence for the Use of Surgery vs. Non-operative Treatment for
Scaphoid Fractures

Hardware Removal

Recommended- In select cases where there is hardware placed,
subsequent hardware removal is indicated, as per doctor / patient
preference.
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Indications: in cases as per doctor / patient preference where there is 1)
protruding hardware, (2) pain attributed to the hardware, (3) broken
hardware on imaging, and/or (4) positive anesthetic injection response.

C.13 Distal Phalanx Fractures and Subungual Hematoma

Fingertip or distal phalangeal fractures are frequently cited as the most common fractures
of the hand, with the tuft being the most common.

Tuft fractures are most often usually due to a crush injury of the fingertip, resulting in
comminuted or transverse fractures and are a common occupational injury. Often, they
are accompanied with nail bed laceration and subungual hematoma. Tuft fractures are
generally stable and heal uneventfully because of the soft tissue support of the fibrous
septae and nail plate.

Crush fractures or avulsion fractures involving the proximal base of the distal phalanx
however may also involve flexor or extensor tendons and may require surgical
intervention.

Mallet fracture or mallet finger is a common fracture-dislocation injury of the distal
phalanx involving loss of continuity of the extensor tendon over the distal
interphalangeal joint.

Subungual Hematoma, blood trapped under the nail after trauma.

C.13.a Diagnostic Studies

C.13.a.i X-rays

Recommended - to diagnose tuft fractures.

Frequency/Duration — Obtaining x-rays once is generally sufficient. Follow-
up x-rays are rarely indicated aside from complicated healing.

Evidence for the Use of X-rays for Diagnosing Tuft Fractures
C.13.a.ii MRI/CT / Ultrasound / Bone Scan Imaging

Not recommended - for diagnosing tuft fractures.

Evidence for the Use of MRI/CT/Ultrasound/Bone Scan Imaging for
Diagnosing Tuft Fractures

C.13.b Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less

NYS WCB MTG - Hand, Wrist and Forearm Injuries 94



effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.13.b.i

C.13.b.ii

C.13.b.iii

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Tuft Fractures Pain

Recommended - for treatment of acute, subacute, or chronic tuft
fractures pain.

Indications — For acute, subacute, or chronic tuft fractures pain, NSAIDs
are recommended for treatment. Over-the-counter (OTC) agents may
suffice and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID

therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for

primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
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C.13.b.iv

C.13.b.v

C.13.b.vi

NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

Acetaminophen for Treatment of Tuft Fractures Pain

Recommended - for treatment of tuft fractures pain, particularly in

patients with contraindications for NSAIDs.

Indications: All patients with tuft fractures pain, including acute, subacute,
chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

Evidence for the Use of NSAIDs and Acetaminophen for Tuft fractures
Pain

Opioids

Limited Use of Opioids for Acute and Post-operative Pain
Management

Recommended - for limited use (less than seven days) for acute and
post-operative pain management as adjunctive therapy to more effective
treatments.

Indications: For acute injury and post-operative pain management, a
brief prescription of opioids as adjuncts to more efficacious treatments
(especially NSAIDs, acetaminophen, elevation, splinting) is often
required, especially nocturnally.

Frequency/Duration: Prescribed as needed throughout the day, then
later only at night, before weaning off completely.

Rationale for Recommendation: Some patients have insufficient pain
relief with NSAIDs, thus judicious use of opioids may be helpful,
particularly for nocturnal use. Opioids are recommended for brief, select
use in post-operative patients with primary use at night to achieve sleep
post-operatively.

Antiobioitic Prophylaxis

Not Recommended - use of post-trephination antibiotic prophylaxis for

open fractures.

Evidence for the Use of Antibiotic Prophylaxis for Open Fractures
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C.13.b.vi Tetanus Immunization

Recommended - that tetanus immunization status to be updated as
necessary.

Indications — Wounds that are not clean or burns if more than 5 years
have elapsed since last tetanus immunization.

Evidence for the Use of Tetanus Immunization

C.13.c Treatments
Tuft fractures associated with nail avulsion may require reduction of the nail plate
under the eponychium, or removal if reduction cannot be performed. Orthopedic
assistance is usually not required for uncomplicated closures.
Open fractures with extensive soft tissue damage frequently are associated with
chronic pain and disability and generally require assistance from an orthopedic or
hand surgeon.

C.13.c.i Trephination

Recommended - for management of subungual hematoma.

C.13.c.ii Nail Removal or Nail Bed Laceration Repair

Not Recommended - for the management of subungual hematoma in the
absence of nail bed laceration.

Recommended- for the management of subungual hematoma associated
with nail bed laceration to avoid future cosmetic defects.

C.13.c.iii Reduction Of The Nail Plate Under the Eponychium

Recommended- in select cases

C.13.c.iv Removal of the Nail Plate Under the Eponychium

Recommended- in slect cases if reduction of the nail plate under the
eponychium cannot be performed.

Evidence for the Use of Trephination and Nail Removal or Laceration
Repair

C.13.c.v Immobilizaiton:Splinting
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C.13.c.v.a Protective splinting of the distal phalanx to the PIP

Recommended - for fractures.

Duration — Approximately 3 weeks.

C.13.c.v.b Finger splinting of tuft fractures

Recommended- splinting the finger to prevent further
discomfort or injury.

C.13.c.vi Reduction of (the relatively uncommon) significantly displaced
fractures

Recommended- Reduction and splint immobilization

In the small percentage of patients where reduction cannot be achieved,
referral to an orthopedic surgeon may be indicated.

C.13.d Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.13.d.i Therapy: Active
C.13.d.i.a Therapeutic Exercise

Recommended — in select cases for treatment of tuft
fractures.

Rationale for Recommendation - Joint mobilization therapy
may be useful for complicated injuries or post surgical fixation.

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
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up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

Evidence for the Use of Physical or Occupational Therpay for
tuft fractures

C.13.e Surgery

C.13.e.i Recommended- for fractures that are extremely displaced, unable to be
reduced or are unstable.

Rationale for Recommendation- Distal phalangeal diaphyseal fractures
rarely require operative fixation, except those that are extremely
displaced, unable to be reduced or are unstable. Retrograde
percutaneous Kirschner-wire fixation is the preferred internal fixation
technique.

C.13.e.ii Hardware Removal

Recommended - In select cases where there is hardware placed,
subsequent hardware removal is indicated, as per doctor / patient
preference.

Indications: in cases as per doctor / patient preference where there is 1)
protruding hardware, (2) pain attributed to the hardware, (3) broken
hardware on imaging, and/or (4) positive anesthetic injection response.

Evidence for the Use of Surgery for Distal phalangeal diaphyseal fractures

C.14 Middle and Proximal Phalangeal and Metacarpal Fractures

Fractures of the proximal and middle phalanges represent approximately 46% of fractures
of the hand and wrist. Fortunately, most are uncomplicated and are non-surgical cases.
Metacarpal fractures comprise roughly 1/3 of hand fractures, with fifth metacarpal neck
fractures (sometimes called “Boxer’s fracture”) accounting for 1/3 to 1/2 of these injuries,
and fractures of the thumb constituting another 25%.

Physicians who encounter hand fractures must be able to properly diagnose and manage
these hand fractures, as improper management may result in permanent impairment and
disability from bone shortening, permanent angulation, joint and finger stiffness, and loss of
hand function. Proximal phalangeal fractures particularly have a significant potential for
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hand impairment particularly if suboptimally managed because of the importance of this
bone in longitudinal transfer of axial forces between the carpal and distal phalangeal joints,
and the PIP joint for digit mobility. Decisions for surgical intervention should be offered upon
careful consideration balancing risk of superior radiographic reduction with higher risk of
debilitating stiffness from the post-operative rehabilitative state, with confidence that non-
operative therapy can be improved upon.

C.14.a Diagnostic Studies

C.14.a.i X-Rays

Recommended - for diagnosing phalangeal or metacarpal fractures and

should include three projections, including a posteroanterior, lateral, and
oblique view. A true lateral projection isolating the involved digit is
required.

Evidence for the Use of X-rays for Diagnosing Phalangeal or Metacarpal
Fractures

C.14.a.ii MRI, CT, Ultrasound, or Bone Scanning for Diagnosing Phalangeal or

Metacarpal Fractures

Not Recommended - for diagnosing phalangeal or metacarpal fractures.

C.14.b Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.14.b.i

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Phalangeal or Metacarpal Fracture Pain

Recommended - for treatment of acute, subacute, or chronic phalangeal
or metacarpal fracture pain.

Indications — For acute, subacute, or chronic phalangeal or metacarpal
fracture pain, NSAIDs are recommended for treatment. Over-the-counter
(OTC) agents may suffice and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.
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C.14.b.ii

C.14.b.iii

C.14.b.iv

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding

Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID

therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

Acetaminophen for Treatment of Phalangeal or Metacarpal Fracture
Pain

Recommended - for treatment of phalangeal or metacarpal fracture pain,
particularly in patients with contraindications for NSAIDs.

Indications: All patients with phalangeal or metacarpal fracture pain,
including acute, subacute, chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.
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Evidence for the Use of NSAIDs and Acetaminophen for Phalangeal or
Metacarpal Fracture Pain

C.14.b.v Opioids

Limited Use of Opioids for Acute and Post-operative Pain
Management

Recommended — for limited use (less than seven days) for acute and
post-operative pain management as adjunctive therapy to more effective
treatments.

Indications: For acute injury and post-operative pain management, a brief
prescription of opioids as adjuncts to more efficacious treatments
(especially NSAIDs, acetaminophen, elevation, splinting) is often required,
especially nocturnally.

Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.

Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-
operative patients with primary use at night to achieve sleep post-
operatively.

C.14.b.vi Antibiotic Prophylaxis

Not Recommended - for open phalangeal fractures.

Evidence for the Use of Antibiotic Prophylaxis for open phalangeal
fractures

C.14.b.vii Tetanus Immunization Status for Open Fractures

Recommended - status to be updated as necessary.

Indication — Wounds that are not clean or burns if more than 5 years have
elapsed since last tetanus immunization.

Evidence for the Use of Tetanus Immunication for Open Fractures
C.14.c Initial Management

Initial management should include treatment of soft tissue injuries and pain control
following completion of physical examination.

Regional anesthesia may be administered as clinically indicated to complete
diagnostic assessment (passive range of motion, rotational alignment) and to
perform closed reduction of the fracture, although not until neurovascular
examination is documented.
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Evidence for the Use of Digital Block for Middle and Proximal Phalangeal or

Metacarpal Fractures

C.14.c.i Immobilizaiton
Immobilization or fixation technigue is dictated by the physical and
radiographic findings. More than 90% of phalangeal fractures can be
managed non-operatively. Non-operative management techniques include
padded aluminum splints, buddy tape, functional splinting, and gutter

casting.

C.14.c.i.a

C.14.c.i.b

C.14.c..c

C.14.c.id

C.14.d Rehabilitation

Immobilization

Recommended - for treatment of middle and proximal

phalanx fractures.

Frequency/Duration — When percutaneous fixation with wire is
used, supplemental stabilization with splint or casting for three
to four weeks should also be used as the wire does not
provide sufficient rigidity.

Non-operative management (immobilization) of non-
displaced and stable transverse diaphyseal fractures of
the middle and proximal phalanges

Recommended - as these fractures do not require fixation
and can be managed without surgery.

Frequency/Duration — Immobilization of the affected digit with
neighboring digit in 70 to 90° of MCP flexion for three weeks

Rationale for Recommendation - These fractures have good
results with non-operative management. The tolerance limits
for non-operative management after closed reduction are
angulation of 10°, shortening less than 2mm, bone apposition
of greater than 50%, and no malrotation. Displacement
outside these limits should be evaluated for treatment with
closed reduction and percutaneous fixation, or upon failure of
closed reduction, open reduction and internal fixation.

Non-operative Management of Non-displaced Oblique
Fractures of the Middle and Proximal Phalanges

Recommended - as these fractures are usually stable and
require rigid immobilization alone.

Closed Reduction with Splinting

Recommended - for base phalanx fractures.

Indications — Involvement of less than 40% of the middle
phalanx base.

NYS WCB MTG - Hand, Wrist and Forearm Injuries 103



Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.14.d.i Therapy - Active
C.14.d.i.a Therapeutic Exercise

Recommended - for Post-operative Middle and Proximal
Phalangeal and Metacarpal Fractures

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

C.14.d.ii Therapy: Passive

C.14.d.ii.a Ice, Compression, and Elevation for Acute Metacarpal
and Phalangeal Fractures

Recommended - for controlling edema related to acute
metacarpal and phalangeal fractures.

C.14.e Management
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C.14.e.i Surgery
C.l4eia

C.14.e.i.b

C.1l4.e..c

Surgical Management of Condylar Fractures

Recommended - as these fractures are unstable.

Surgical Management for Malrotated Phalangeal
Fractures

Recommended - if malrotation cannot be corrected and
stabilized by closed reduction.

Rationale for Recommendation - Surgical management for
malrotated phalangeal and metacarpal fractures is
recommended, to prevent or reduce rotational deformity that
can result in fingers crossing over each other or interfering
with hand function, if malrotation cannot be corrected and
stabilized by closed reduction.

Metacarpal Fractures
Non-Operative Treatment of Distal Metacarpal Head

Fracture using closed reduction and protective
immobilization with radial or ulnar gutter splint

Recommended - for fractures with less than 20% of joint
involvement.

Rationale for Recommendation - Cases with greater than
20% joint involvement likely require open reduction and
internal fixation followed by nearly immediate motion.

C.14.e.ii Non-Operative

C.14.e.ii.a Non-operative Treatment of Distal Metacarpal Neck

C.14.e.ii.b

C.14.e.ii.c

C.14.e.id

Fracture with Acceptable Angulation

Recommended - Degree of angulation 30 degrees in the ring
finger and 10° in the index and long fingers.

Non-operative Treatment of Fifth Metacarpal Neck
Fractures (Boxer’s Fracture)

Recommended - before surgical treatment for most 5th
metacarpal neck fractures (less than 45 degrees angulation).

Use of Functional Therapies (including taping, functional
bracing and strapping) for Fifth Metacarpal Neck
Fractures

Recommended — rather than casting or ulnar splinting

X-rays in Follow-up of Non-Operative FifthMetacarpal
Neck Fractures
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Recommended for patients at risk for displacement after
reduction

Rationale for Recommendation -. Follow-up radiographs are
indicated if physical examination suggests loss of reduction or
instability. Radiographs may be indicated 7 to 10 days after
injury to ensure no (further) displacement or malrotation.

C.14.f Shaft Metacarpal Fractures

Shaft metacarpal fractures are usually transverse, oblique, spiral or comminuted..
Decisions for non-operative versus surgical intervention balance acceptance of
potential metacarpal shortening with risks accompanying surgical intervention.

C.14f.i

Surgery

C.l4f.i.a

C.14.f.i.b

C.14f.i.c

C.14f.id

C.l4f.i.e

Surgical Management of Metacarpal shaft fractures.

Recommended- fixation (pinning, wire, plate, lag screws).

Indication: for fractures that cannot be reduced, are unstable,
or have multiple neighboring shaft fractures

Surgical Management for Base Fractures of the Proximal
Metacarpal

Recommended - as these fractures are rarely stable.

Surgical Management Bennett’s Fracture and Rolando’s
Fracture

Recommended - for Bennett's and Roland’s fractures as
these fracture types are unstable.

Surgical Management for Malrotated Phalangeal fractures

Recommended - as deformity and impairment may result.

Hardware Removal

Recommended- In select cases where there is hardware
placed, subsequent hardware removal is indicated, as per
doctor / patient preference.

Indications: in cases as per doctor/patient preference where
there is 1) protruding hardware, (2) pain attributed to the
hardware, (3) broken hardware on imaging, and/or (4) positive
anesthetic injection response.

Evidence for the Use of Surgery for Malrotated Phalangeal
Fractures
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C.14.f.ii Non-Operative
C.14.fii.a Non-operative Management of Metacarpal Shaft Fractures

Recommended- Non-operative management of metacarpal
shaft fractures is recommended in select patients.

Indications: If adequate closed reduction is achieved and the
fracture is stable, with cast immobilization

C.15 Distal Forearm Fractures

There are several types of distal forearm fractures in adults, the most common being
Colles’ fracture. The distinguishing feature for Colles’ fracture is that fracture fragments are
displaced or angulated dorsally on a lateral view x-ray. Other adult distal radial fractures
include displaced fracture fragments that have an anterior angulation and displaced fracture
fragments that are displaced palmarly and may have an anterior angulation. Despite the
severity of these injuries, with proper diagnosis and management most patients will have a
satisfactory outcome.

Distal radial fractures are the result of traumatic forces, most commonly related to falling on
the outstretched hand. The typical mechanism for Colles’ fracture is breaking the fall with
the hand outstretched and wrist in dorsiflexion, although a minority occur due to an impact
on the dorsal aspect of the hand while the wrist is flexed (jam injury into the dorsum of
hand) or a direct blow to the radial stylus.

Wrist injuries associated with significant pain, swelling, ecchymaosis, crepitance, or
deformity should be considered to be fractured until proven otherwise. Forearm fractures
may also result in concomitant vascular, neurological, ligament and tendon injuries. Further,
as distal forearm fractures are the result of trauma, careful inspection for other traumatic
injuries should be included, such as elbow, shoulder, neck, head, and hip. In general, most
distal forearm fractures should be managed by an orthopedic or hand surgeon and
consultation is recommended.

C.15.a Diagnostic Studies
C.15.a.i X-ray for Suspected Distal Forearm Fractures
Recommended - as a first-line study for suspected distal forearm

fractures; posterior-anterior, lateraland, if available, oblique views are
recommended.

Recommended- Contralateral wrist x-ray images should be considered
as a comparison that may improve reliability of some radiographic
measurements.

Rationale for Recommendation Radiographic evaluation should provide
the provider necessary information on location, configuration,
displacement, subluxation, likelihood of stability, and concomitant
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potential of soft tissue injury. Contralateral wrist x-ray images should be
considered as a comparison that may improve reliability of some
radiographic measurements, particularly for a more accurate
determination of stability and provide greater guidance on indication for
treatment.

Evidence for the Use of X-rays for Suspected Distal Forearm Fractures
C.15.a.ii MRI
Recommended - to diagnose suspected soft-tissue trauma after x-ray

images confirm a complex displaced, unstable, or comminuted distal
forearm fractures.

Indication — X-ray confirmation of complex displaced, unstable, or
comminuted distal forearm fracture.

Rationale for Recommendation - Upon confirmation of displaced,
comminuted or unstable fracture, MRI may be an important diagnostic
technique for the evaluation of suspected injuries of soft tissues related to
distal radius fractures, such as to the flexor and extensor tendons or the
median nerve. Other potential indications include identification of
triangular fibrocartilage complex perforations, ruptures of carpal
ligaments, and demonstration of contents of the carpal tunnel.

Evidence for the Use of MRI for Diagnosing Distal Forearm Fractures

C.15.a.ii CT

Recommended - for investigation of occult and complex distal forearm
fractures to gain greater clarity of fracture displacement, articular
involvement, and subluxation of the distal radioulnar joint.

Indication — Negative x-rays with occult fracture strongly suspected.

Rationale for Recommendation - In contrast to MRI, CT should be
considered when x-ray images are negative but on the basis of physical
findings an occult fracture is strongly suspected. CT may also be useful
for evaluation of complex comminuted fractures, providing superior
depiction of distal radial articular surface involvement, fragment
positioning, and diagnosis of subluxations of the distal radioulnar joint

Evidence for the Use of CT for Diagnosis and Classification of Occult and
Complex Distal Forearm Fractures

C.15.b Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
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may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.15.b.i

C.15.b.ii

C.15.b.iii

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Distal Forearm Fractures Pain

Recommended - for treatment of acute, subacute, or chronic distal
forearm fractures pain.

Indications — For acute, subacute, or chronic distal forearm fractures pain,
NSAIDs are recommended for treatment. Over-the-counter (OTC) agents
may suffice and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID

therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
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primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

C.15.b.iv Acetaminophen for Treatment of Distal Forearm Fractures Pain

Recommended - for treatment of distal forearm fractures pain,
particularly in patients with contraindications for NSAIDs.

Indications: All patients with distal forearm fractures pain, including acute,
subacute, chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

Evidence for the Use of NSAIDs and Acetaminophen for Distal Forearm
Fractures Pain

C.15.b.v Opioids

Limited Use of Opioids for Acute and Post-operative Pain
Management

Recommended — for limited use (less than seven days) for acute and
post-operative pain management as adjunctive therapy to more effective
treatments.

Indications: For acute injury and post-operative pain management, a brief
prescription of opioids as adjuncts to more efficacious treatments
(especially NSAIDs, acetaminophen, elevation, splinting) is often required,
especially nocturnally.

Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.

Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-
operative patients with primary use at night to achieve sleep post-
operatively.

C.15.c Treatments

Recommendations for treatment should be based upon the following criteria: is a
fracture open or closed, stable or unstable, or likely to become unstable.

Non Displsaced Distal Radial Fracture
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C.15.c.i Immobilization

C.15.c.i.a Cast Immobilization for Non-displaced or Minimally
Displaced Distal Radius Fractures

Recommended - Cast immobilization for 6 weeks.

Evidence for Immobilization/Fixation for Non-displaced Colles’
Fracture

Displaced Distal Radial Fracture

Distal radial fractures with radiographic measurements of 10° or more of dorsal
angulation, more than 2 mm of radial shortening or with any degree of unstable
fractures are defined as fractures with bone loss or bone involvement that will not
allow for structural integrity without the use of internal or external fixation of the
bone.

C.15.c.i.b Closed Reduction and Casting for Displaced Distal Radial
Fractures

Recommended — reduction and casting of fractures which
are stable on reduction

Evidence for the Use of Closed Reduction Technique for
Distal Radial Fractures

C.15.d Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.15.d.i Therapy - Active
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C.15.d.i.a Therapeutic Exercise after Cast Removal for Acute

C.15.d.i.b

Colles’ Fracture

Recommended - for patients with functional deficits or those
unable to return to work

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or

up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

Education after Cast Removal for Acute Colles’ Fracture

Recommended — for select patients

C.15.d.ii Therapy - Passive

C.15.e Surgery

C.15.e.

C.15.d.ii.a Low Frequency Electromagnetic Fields to Stimulate Bone

Healing of Distal Radial Fractures

Not Recommended - to stimulate bone healing in patients
with non-displaced fractures

Evidence for the Use of Electromagnetic Fields for Distal
Radial Fractures

Closed Reduction

Recommended - for treatment of severely displaced extra-articular

fractures which are stable on reduction

C.15.e.ii Medullary Pinning (k-wire) or Intramedullary Fixation Techniques

Recommended - In select patients

C.15.e.iii Open Reduction and Internal Fixation

Recommended - if fracture remains unstable by other treatment

methods.
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C.15.e.iv Triangular Fibrocartilage Complex (TFCC) Repair for Distal Radial

Fractures

Not Recommended - Triangular Fibrocartilage Complex (TFCC) Repair
for Distal Radial Fractures.

C.15.e.v Hardware Removal

C.15.e.vi

Recommended- In select cases where there is hardware placed,
subsequent hardware removal is indicated, as per doctor / patient
preference.

Indications in cases as per doctor / patient preference where there is 1)
protruding hardware, (2) pain attributed to the hardware, (3) broken
hardware on imaging, and/or (4) positive anesthetic injection response.

Evidence for Surgery for Displaced Distal Forearm Fractures
Cast Immobilization

Recommended - for treatment of extra-articular fractures or distal
forearm fractures that include moderately displaced extra-articular

fractures, which are stable on reduction non-comminuted or non-
displaced intra-articular fractures.

C.16 Ganglion Cyst

Ganglion cysts occur in nearly any joint of the hand and wrist, they account for 50 to 70 % of
all wrist masses identified and most are asymptomatic. Other causes include giant cell tumors
also known as localized nodular tenosynovitis and fibrous xanthoma, epidermal inclusion
cysts and fibromas.

C.16.a Diagnostic Studies

Generally, diagnosis is based on physical examination findings. Diagnosis is usually
confirmed upon aspiration of mucinous fluid from the mass.

C.16.a.i

X-Rays

Recommended - to diagnose dorsal or volar wrist ganglia in select
patients

Indications —to evaluate patients with ganglia occurring in the context of
trauma (fractures, dislocations, and sprains)

Frequency/Duration — Obtaining x-rays once is generally sufficient.

Not Recommended — for routine use to evaluate non traumatic dorsal or
volar wrist ganglia
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C.16.a.ii

C.16.a.iii

Evidence for the Use of X-rays for Diagnosis of Wrist Ganglia
MRI

Not Recommended — for routine evaluation of wrist pain with suspected
occult dorsal or volar wrist ganglia.

Recommended - for select patients who have had persistence of pain
lasting at least three weeks, unresponsive to treatment (injections or
splinting) where an occult ganglion cyst is suspected.

Rationale for Recommendation- MRI may be useful in
distinguishingsynovitis from ganglion, which may be helpful in determining
the course of treatment.

Evidence for the Use of MRI for Evaluation of Wrist Pain with Suspected
Occult Dorsal or Volar Wrist Ganglia

Ultrasound

Not Recommended — is generally not recommended for the evaluation of
chronic wrist pain with suspected occult dorsal or volar wrist ganglia.

Recommended- for the evaluation of chronic wrist pain with suspected
occult dorsal or volar wrist ganglia in whom an MRI is contraindicated
(MR is preferred).

Evidence for the Use of Ultrasound for Evaluation of Chronic Wrist Pain
with Suspected Occult Dorsal or Volar Wrist Ganglia

C.16.b Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.16.b.i

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Wrist Ganglia Pain

Recommended - for treatment of acute, subacute, or chronic wrist
ganglia pain.

Indications — For acute, subacute, or chronic wrist ganglia pain, NSAIDs
are recommended for treatment. Over-the-counter (OTC) agents may
suffice and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.
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C.16.b.ii

C.16.b.iii

C.16.b.iv

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding

Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID

therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

Acetaminophen for Treatment of Wrist Ganglia Pain

Recommended - for treatment of wrist ganglia pain, particularly in
patients with contraindications for NSAIDs.

Indications: All patients with wrist ganglia pain, including acute, subacute,
chronic, and post-operative.
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C.16.b.v

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.
Opioids

Not Recommended — for acute, subacute, or chronic radial nerve
entrapment pain.

C.16.c Treatments

C.16.c.i Conservative Management for Acute Asymptomatic Wrist and Hand

Ganglia

Recommended - as first-line management for asymptomatic ganglia as
the natural history for spontaneous resolution is more than 50%, and in
recognition of the high recurrence rate of most other treatment strategies.

Rationale for Recommendation - In the asymptomatic patient, it is
reasonable to provide patients reassurance that the mass is benign, and
that the natural course is for most to resolve without treatment, making
waiting a reasonable option.

Evidence for Non-Operative Management for Acute Asymptomatic Wrist
and Hand Ganglia

C.16.c.ii Aspiration (without Other Intervention) for Ganglia Related Pain

C.16.c.iii

C.16.c.iv

Recommended - as it may result in immediate of ganglia related pain.

Duration — One aspiration is recommended. There is no recommendation
on how many times aspiration should be attempted before advancing to
other interventions..

Evidence for Aspiration for Acute Cosmetic and Ganglia Related Pain
Aspiration with Steroids

Not Recommendation - the addition of steroids with aspiration.

Evidence for Aspiration with Steroids
Aspiration and Multiple Punctures of Cyst Wall

Not Recommended - as it does not provide improved benefit over simple
aspiration.

Rationale for Recommendation
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Evidence for Aspiration and Multiple Wall Punctures of Cyst Wall
C.16.c.v Immobilization

C.16.c.v.a Splinting after Aspiration for Acute or Subacute Dorsal or
Volar Wrist Ganglia

Not Recommended - after aspiration for the treatment of
acute or subacute dorsal or volar wrist ganglia.

Evidence for use of Splinting after Aspiration for Treatment of
Dorsal or Volar Wrist Ganglia

C.16.d Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.16.d.i Therapy: Active
C.16.d.i.a Therapeutic Exercise — Acute

Not Recommended — for acute ganglion cyst

Rationale for Recommendation - Exercise is generally not
indicated acutely; however, exercise may be needed in the
recovery or post-operative phases. Functional goals should
include increased grip strength, key pinch strength, range of
motion, advancing work abilities.

C.16.d.i.b Therapeutic Exercise — For Residual Deficits

Recommended — particularly post-operatively
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Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

Evidence for the Use of Exercise for Upper Extremity Ganglia
C.16.e Injection Therapy
C.16.e.i Hyaluronidase Instillation after Aspiration

Not Recommended — installation of hyaluronidase into the cystic
structure after aspiration.

Evidence for Installation of Hyaluronidase into Cystic Structure

C.16.e.ii Aspiration and Sclerosing Agents

Not Recommended — use of sclerosing agents such as phenol and
hypertonic saline, which when instilled are intended to result in scarring
and closure of the cystic potential space

Evidence for Use of Aspiration and Sclerosing Agents

C.16.f Surgery

C.16.f.i Surgical Excision for Subacute or Chronic Wrist-Ganglia

Recommended — in select patients for the treatment of subacute or
chronic wrist ganglia.

Evidence for Surgical Excision of Upper Extremity Ganglia

Evidence for Arthroscopic versus Open Excision for Ganglia

C.17 Hand / Arm Vibration Syndrome (HAVS)

The term “hand arm vibration syndrome (HAVS)” has been used since the 1980s to
describe the constellation of adverse physiological responses causally associated with
high-amplitude vibratory forces, such as those experienced through the use of various hand
tools including pneumatic drills, riveters and chain saws or from vibratory rich activities such
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as driving off-road vehicles. Other terms commonly used to describe these responses
include Raynaud’s phenomenon of occupational origin, white fingers, dead fingers,
traumatic vasospastic disease (TVD), and “vibration-induced white finger.”

The adverse effects of HAVS are characterized by circulatory disturbances associated with
digital arteriole sclerosis and manifest as vasospasm with local finger blanching; sensory and
motor disturbances manifest as numbness, loss of finger coordination and dexterity,
clumsiness and inability to perform intricate tasks; and musculoskeletal disturbances manifest
as swelling of the fingers, bone cysts and vacuoles. There are also several reports of
association of CTS with HAVS and exposure to vibration.

Epidemiologic evidence indicates there is a latency period of from 1 to 16 years of exposure
before onset of HAVS, with a trend for decreasing prevalence as changes in work-practice
and anti-vibratory tools and dampening actions have been implemented..

The pathophysiologic changes related to vibration are initially reversible, but with increasing
duration and intensity of exposure, the disorder may continue to progress or become
permanent.

C.17.a Diagnostic Studies

C.17.a.i Cold Provocation Test, Cold Stress Thermography (Finger Skin
Temperature, Infrared, Dynamic Infrared, Laser Doppler Imaging),
Finger Systolic Blood Pressure, Vibrotactile Threshold Testing,
Thermal Aesthesiometry, or Nerve Conduction Velocity Studies to
Diagnose Hand Arm Vibration Syndrome

Not Recommended — to diagnose HAVS
Evidence for Special Studies for HAVS

C.17.a.ii Serologic Tests (Thrombomodulin, Soluble Intracellular Adhesion
Molecule 1 [s1-CAM 1]) to Diagnose Hand Arm Vibration Syndrome

Not Recommended - to diagnose HAVS.

C.17.a.iii Testing for Connective Tissue Disorders

Not Recommended - to diagnose HAVS.

Rationale for Recommendations - There does not appear to be any
serologic tests that currently provide objective evidence or staging of
HAVS.

Evidence for the Use of Serologic Testing or Connective Tissue Disorders
Testing

C.17.b Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
NYS WCB MTG - Hand, Wrist and Forearm Injuries 119



may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.17.b.i

C.17.b.ii

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic HAVS Pain

Recommended - for treatment of acute, subacute, or chronic HAVS pain.

Indications — For acute, subacute, or chronic HAVS pain, NSAIDs are
recommended for treatment. Over-the-counter (OTC) agents may suffice
and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

C.17.b.iii NSAIDs for Patients at Risk for Cardiovascular Adverse Effects

Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID
therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
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potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

C.17.b.iv Acetaminophen for Treatment of HAVS Pain

Recommended - for treatment of HAVS pain, particularly in patients with
contraindications for NSAIDs.

Indications: All patients with HAVS pain, including acute, subacute,
chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

C.17.b.v Opioids

Not Recommended — for acute, subacute, or chronic HAVS pain.

C.17.c Treatments

The most prudent form of treatment is to first remove or reduce the exposure to
vibration. Smoking has been identified as a risk factor for HAVS.

C.17.c.i Smoking Cessation

Recommended — smoking is identified as a risk factor.

Other common advice based on the proposed pathophysiology of vasospasm
includes avoidance of beta-blockers, sympathetic stimulants including caffeine,
decongestants and amphetamines as they may act as potential triggers. Further,
maintenance of hand and body temperature in cold environments may help avoid or
reduce the risk of symptoms.

C.17.d Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
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functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement

levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.17.d.i

Therapy:Active
C.17.d.i.a Therapeutic Exercise

Recommended - for the treatment of functional deficits
related to HAVS.

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

Evidence for the Use of Exercise for HAVS

C.17.e Work Activities

C.l7.e.

C.17.e.i

Vibration Exposure Work Restrictions for HAVS

Recommended- For patients with HAVS, it is recommended that their
work be restricted to those tasks that do not involve high-amplitude, low-
frequency vibration exposures from hand-held tools.

Indications — HAVS from high-amplitude, low-frequency vibration exposures
through vibrating hand-held tools.

Cold Exposure Work Restrictions for HAVS

Recommended- for select patients with HAVS, it is recommended that
their work be restricted to those tasks that do not involve cold exposures.

Indications — HAVS that is not controlled through avoidance of vibration
exposures, or patients having recurring problems with vasospasm or other
complications that are unresolved with other treatments.
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C.18 Laceration Management

The primary purpose of wound and laceration management is to avoid infection, detect if a
nerve injury has occurred, manage tendon lacerations, and achieve a cosmetically
acceptable result with the highest degree of function and patient satisfaction.

C.18.a Diagnostic Studies
C.18.a.i X-Rays
Recommended - for the evaluation of traumatic injury resulting in skin

lacerations to rule out fracture or if a radiopaque foreign body is
suspected.

Evidence for the Use of X-ray for Evaluation of Lacerations with
Suspected Fracture or Foreign Body

C.18.a.ii Ultrasound
Recommended - for evaluating suspected radiolucent materials or as an

alternative test when radiopaque foreign body is suspected but not
detected on x-ray images.

Evidence for the Use of Ultrasound for Evaluation of Suspected
Superficial Foreign Bodies

C.18.a.ii CT

Not Recommended - for suspected superficial foreign bodies.

Recommended- for the evaluation of suspected radiolucent materials
and as an alternative test when radiopaque foreign body is suspected but
is not detected on x-ray images or ultrasound.

Evidence for the Use of CT for Evaluation of Suspected Superficial
Foreign Bodies

C.18.b Medications
C.18.b.i Antibiotic Prophylaxis

Not Recommended - for uncomplicated hand and forearm lacerations.

Evidence for the Use of Antibiotic Prophylaxis

C.18.b.ii Non-Steroidal Anti-Inflammatory Drugs/Acetaminophen
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C.18.b.iii

C.18.b.iv

C.18.b.v

For most patients, ibuprofen, naproxen, or other older generation NSAIDs
are recommended as first-line medications. Acetaminophen (or the analog
paracetamol) may be a reasonable alternative to NSAIDs for patients who
are not candidates for NSAIDs, although most evidence suggests
acetaminophen is modestly less effective. There is evidence that NSAIDs
are as effective for relief of pain as opioids (including tramadol) and less
impairing.

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Upper Extremity Post-Laceration Repair
Pain

Recommended - for treatment of acute, subacute, or chronic upper
extremity post-laceration repair pain.

Indications — For acute, subacute, or chronic upper extremity post-
laceration repair pain, NSAIDs are recommended for treatment. Over-the-
counter (OTC) agents may suffice and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for

cardiovascular disease should have the risks and benefits of NSAID
therapy for pain discussed.
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Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

C.18.b.vi Acetaminophen for Treatment of Upper Extremity Post-Laceration
Repair Pain

Recommended - for treatment of upper extremity post-laceration repair
pain, particularly in patients with contraindications for NSAIDs.

Indications: All patients with upper extremity post-laceration repair pain,
including acute, subacute, chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

Evidence for the Use of NSAIDs and Acetaminophen for Upper Extremity
Post-Laceration Repair Pain

C.18.b.vii Opioids

Limited Use of Opioids for Acute and Post-Laceration Repair Pain
Management

Recommended — for limited use (less than seven days) for acute and
post-laceration repair pain management as adjunctive therapy to more
effective treatments.

Indications: For acute injury and post-operative pain management, a brief
prescription of opioids as adjuncts to more efficacious treatments
(especially NSAIDs, acetaminophen, elevation) is often required,
especially nocturnally.

Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.

Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-
laceration repair patients with primary use at night to achieve sleep post-
laceration repair.
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C.18.c Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.18.c.i Therapy:Active
C.18.c.i.a Therapeutic Exercise

Recommended - for the treatment of functional deficits
related to lacerations.

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

C.19 Human Bites, Animal Bites and Associated Lacerations

Although most bites occur from animals known to the victim, occupations that may be at
higher risk for animal bites include veterinarians, animal handlers, police officers, utility
services personnel who access private property, mail carriers, and other similar
professions. Human bites are common in care givers, educators, law enforcement officers,
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and in instances of accident or workplace violence that may involve the fist or hand being
cut by contact with teeth.

Other than deep destruction of tissue requiring reconstruction, risk of infection is the
primary concern for animal bites. There also are other zoonotic diseases such as rabies,
cat scratch fever, and human blood borne pathogens exposures that should also be
considered. Rates may be higher for wounds of the hand, depth of penetration into the skin,
and length of time before wound is irrigated and cleaned. For purposes of this guideline,
discussion and recommendations are made based on bites and/or contact with saliva
regarding rabies risk to the extremities or trunk as well.

C.19.a Physical Exam

A careful history for time and location of the bite and/or contact with saliva should be
obtained as it will help guide clinical decisions regarding prophylaxis. If possible,
information about the type of animal and its health status as well as the
circumstances related to why the bite occurred should be obtained. Tetanus and
rabies immunization status should be established and prophylaxis given if indicated.

A detailed medical history pertaining to tetanus and in the case of animal bites,
exposure to saliva, rabies immunization status, and underlying medical conditions
such as diabetes mellitus or other immune-compromising conditions is important.
Tetanus immunization (per CDC recommendations) and rabies prophylaxis (per
CDC recommendations) should be given if indicated. Most wounds are puncture
wounds, but some wounds may be considered for suturing.

C.19.b Diagnostic Studies
C.19.b.i Routine Wound Culture and Sensitivity of Animal and Human Bites

Not Recommended - as it has not been shown to be an effective
predictor for infection or subsequent treatment of infected wounds.

Evidence for the Use of Bite Wound Cultures and Sensitivity of Animal
and Human Bites

C.19.c Medications

C.19.c.i Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Animal or Human Bites Pain

Recommended - for treatment of acute, subacute, or chronic animal or
human bites pain

Indications — For acute, subacute, or chronic wrist sprain, NSAIDs are
recommended for treatment. Over-the-counter (OTC) agents may suffice
and should be tried first.
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C.19.c.ii

C.19.c.iii

C.19.c.iv

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID

therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

Acetaminophen for Treatment of Animal and Human Bites Pain

Recommended - for treatment of animal and human bites pain,
particularly in patients with contraindications for NSAIDs.

Indications: All patients with animal and human bites pain, including
acute, subacute, chronic, and post-operative.
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Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or

intolerance.

C.19.c.v Opioids

Not Recommended — for the treatment of animal and human bites pain

C.19.d Treatments
C.19.d.i Initial Care

C.19.d.i.a

C.19.d.i.b

C.19.d.i.c

Blood Borne Pathogen Protocol for Human Bites

Recommended - exposures that could be considered high

risk for viral blood borne pathogen transmission be evaluated
and treated according to blood borne pathogen protocols.

Rationale for Recommendation- Exposures that could be
considered high risk for transmitting viral blood borne
pathogens (HIV, HBV, HCV), such as a traumatic bite
lacerations should be considered for testing and prophylaxis
according to standard protocols particularly as injuries with HIV
contaminated blood carry substantially reduced risk of
transmission if prophylactic anti-virals are administered in a
timely manner.

Prophylactic Antibiotics for Dog Bite Wounds

Recommended - for treatment of dog bite wounds.

Indication — All dog bites.

Dose/Frequency — Different antibiotics have been used in the
quality studies, including penicillin VK, cloxacillin, dicloxacillin,
erythromycin, co-trimoxazole, cephalexin, and
amoxicillin/clavulnate. Strong Gram positive coverage is
required

Evidence for the Treatment of Dog Bites

Prophylactic Antibiotics for Treatment of Human Bite
Wounds.

Recommended - for treatment of human bite wounds.
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C.19.d.i.d

Rationale for Recommendation - Given the reported higher
incidence of wound infections related to human bites, the
balance of evidence suggests prophylactic treatment is
appropriate. Pathogens are usually gram-positive bacteria;
prophylactic coverage from a broad-spectrum oral antibiotic is
suggested to cover most typical staphylococcal and
streptococcal species.

Evidence for the Treatment of Human Bites

Prophylactic Antibiotics for Treatment of Cat Bite
Wounds.

Recommended - for treatment of cat bite wounds.

Rationale for Recommendation - Reported incidence rates of
infections from cat bites is 20 to 40%, and complications
related to cat bites may be more significant. Therefore, broad
spectrum antibiotics that include coverage for Pasteurella
multocida, which is the most common pathogen contracted
from cat bites, may be indicated.

Evidence for the Use of Prophlactic Antibiotics for Cat Bite
Wounds

C.20 Hand / Finger Osteoarthrosis

For most purposes, a history and physical examination is sufficient but sometimes x-rays
are used. X-rays may be used to document the degree and extent of involvement.
However, x-rays can be negative in those with symptomatic osteoarthrosis or may
demonstrate evidence of disease among those who are asymptomatic.

C.20.a Diagnostic Studies

C.20.ai

X-Rays to Evaluate Hand Osteoarthrosis

Recommended — in select patients to define objective evidence of the

extent of hand osteoarthrosis.

Rationale for Recommendation - Most patients do not require x-rays for
diagnosis and can be managed clinically. However, in select cases, x-rays
are helpful and may assist in diagnosing and treating the condition.

Evidence for the Use of X-rays for Hand/Finger Osteoarthrosis

C.20.b Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
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may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.20.b.i

C.20.b.ii

C.20.b.iii

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic upper Hand Osteoarthrosis Pain

Recommended - for treatment of acute, subacute, or chronic hand
osteoarthrosis pain.

Indications — For acute, subacute, or chronic hand osteoarthrosis pain,
NSAIDs are recommended for treatment. Over-the-counter (OTC) agents
may suffice and should be tried first.

Frequency/Duration: As needed use may be reasonable for many
patients.

Indications for Discontinuation: Resolution of symptoms, lack of efficacy,
or development of adverse effects, that necessitate discontinuation.

NSAIDs for Patients at High Risk of Gastrointestinal Bleeding
Recommended — for concominent use of cytoprotective classes of drugs:

misoprostol, sucralfate, histamine Type 2 receptor blockers, and proton
pump inhibitors for patients at high risk of gastrointestinal bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be considered,
particularly if longer term treatment is contemplated. At-risk patients
include those with a history of prior gastrointestinal bleeding, elderly,
diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial differences
in efficacy for prevention of gastrointestinal bleeding.

Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

NSAIDS for Patients at Risk for Cardiovascular Adverse Effects
Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID

therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
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C.20.b.iv

C.20.b.v

C.20.b.vi

primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

Acetaminophen for Treatment of Hand Osteoarthrosis Pain

Recommended - for treatment of hand osteoarthrosis pain, particularly in
patients with contraindications for NSAIDs.

Indications: All patients with hand osteoarthrosis pain, including acute,
subacute, chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

Evidence for the Use of NSAIDs and Acetaminophen for Hand
Osteoarthrosis

Topical NSAIDs

May achieve tissue levels that are potentially therapeutic. Overall the low
level of systemic absorption can be advantageous, allowing the topical
use of these medications when systemic administration is relatively
contraindicated (such as patients with hypertension, cardiac failure, peptic
ulcer disease or renal insufficiency).

Recommended - to control pain associated with hand osteoarthrosis.

Indications — Mild, moderate, or severe hand osteoarthrosis.
Frequency/Duration — See manufacturer’'s recommendation.

Indications for Discontinuation — Resolution, intolerance, adverse effects,
or lack of benefits.

Evidence for the Use of Topical NSAIDs for Hand Osteoarthrosis

Opioids — Oral, Transdermal, and Parenteral (Includes Tramadol)

Not Recommended — for acute, subacute, or chronic hand/finger
osteoarthrosis pain.

Recommended — for limited use (not more than seven days) for post-
operative pain management as adjunctive therapy to more effective
treatments.

Indications: For post-operative pain management, a brief prescription of
opioids as adjuncts to more efficacious treatments (especially NSAIDs,
acetaminophen) is often required, especially nocturnally.
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Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.

Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-
operative patients with primary use at night to achieve sleep post-
operatively.

Complimentary / Alternative Therapies

C.20.b.vii Complimentary/ Alternative Therapies

Not Recommended - Glucosamine, chondroitin sulfate, methyl-sulfonyl
methane, diacerein (diacerhein, diacetylrhein), harpagophytum, avocado
soybean unsaponifiables, ginger, oral enzymes, and rose hips are often
classified as complementary and alternative therapies that are sometimes
used by patients for treatment of osteoarthrosis.

C.20.b.viii Capsaicin

Recommended - for treatment of chronic hand osteoarthrosis or acute
flares of osteoarthrosis.

Indications — Hand osteoarthrosis pain or acute flares (study has also
included rheumatoid arthritis patients).

Frequency/Duration — Up to 4 times a day.

Dose — See manufacturer’s recommendation.

Indications for Discontinuation — Excessive burning of the skin or other
intolerance. Not recommended for continual use, rather periods without

use have been recommended.

Evidence for the Use of Complementary and Alternative Therapies for
Hand Osteoarthrosis

C.20.c Treatment

C.20.c.i

C.20.c.ii

Splinting

Recommended - for acute flares or chronic hand osteoarthrosis.

Indications — Hand osteoarthrosis symptoms insufficiently treated with
NSAIDs, acetaminophen, and/or topical medications.

Injection Therapy

C.20.c.ii.a Intraarticular Glucocorticosteroid Injections
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C.20.c.ii.b

C.20.c.ii.c

Recommended — in select patients for the treatment of

subacute or chronic hand osteoarthrosis.

Indications — Moderately severe or severe hand
osteoarthrosis pain with insufficient control with NSAID(s),
acetaminophen, and potentially splinting and/or exercise. Its
usual purpose is to gain sufficient relief to either resume
medical management or to delay operative intervention.

Frequency/Duration — One injection should be scheduled,
rather than a series of three.

Indications for Discontinuation — In patients who respond with
a pharmacologically appropriate several weeks of temporary
partial relief of pain, but who then have worsening pain and
function, a repeat injection is an option. If there has not been
a response to a first injection, a second injection is not
recommended. However, if the physician believes the
medication was not well placed and/or if the underlying
condition is so severe that one steroid bolus could not be
expected to adequately treat the condition, a second injection
may be indicated. There are not believed to be benefits
beyond approximately three injections in a year.

Rationale for Recommendations - Intraarticular
Glucocorticosteroid Injections are a short to imtermediate
intervention with approximately three months of benefit. They
are recommended as an option for treatment of hand OA
patients particularly after inadequate results from NSAID trials
or other non-operative interventions.

Intraarticular Hyaluronate Injection
Recommended — in select patients for the treatment of

subacute or chronic hand osteoarthrosis where other
treatments have failed.

Indications —Hand osteoarthrosis pain with insufficient control
with NSAID(s), acetaminophen, and potentially splinting
and/or exercise. Its usual purpose is to gain sufficient relief
either to resume medical management or to delay operative
intervention.

Dose/Frequency — See manufacturer’s recommendations.

Indications for Discontinuation — Sufficient relief to not require
additional injection(s), failure to improve, or allergic reactions.

Evidence for the Use of Intraarticular Injections for Hand
Osteoarthrosis

Prolotherapy Injections
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Not Recommended - the use of prolotherapy injections for
treatment of subacute or chronic hand osteoarthrosis.

Evidence for the Use of Injections for Hand Osteoarthrosis

C.20.d Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.20.d.i Therapy - Active
C.20.d.i.a Therapeutic Exercise

Recommended - for treatment of acute flares or chronic hand
osteoarthrosis.

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

C.20.d.ii Therapy - Passive

C.20.d.ii.a Self-Application of Ice

NYS WCB MTG - Hand, Wrist and Forearm Injuries 135



C.20.d.ii.b

C.20.d.ii.c

C.20.e Surgery

Recommended - for chronic hand osteoarthrosis.

Self-Application of Heat

Recommended - for acute flares or chronic hand
osteoarthrosis.

Indications — Hand osteoarthrosis symptoms insufficiently
treated with NSAIDs, acetaminophen, and/or topical
medications.

Frequency/Dose — Self-applications of heat, most commonly
15 to 20 minutes, 3 to 5 times a day.

Low-level laser therapy

Not Recommended - for treatment of hand osteoarthrosis.

Evidence for the Use of Low-Level Laser Therapy for Hand
Osteoarthrosis

Evidence for Splinting and Exercise for Hand Osteoarthrosis

Various surgical procedures are utilized to treat patients with hand osteoarthrosis.
Among these are arthrodesis, arthroplasty and various other reconstructive

procedures.

C.20.e.i Reconstructive Surgery

Recommended - for treatment of select patients with trapeziometacarpal

arthrosis.

C.20.e.ii Trapeziectomy

Recommended - for treatment of thumb CMC joint osteoarthritis. The

alternative approaches are at the discretion of the surgeon.

C.20.e.iii Fusion

Recommended - for treatment of select patients with hand osteoarthrosis

Rationale for Recommendation - Joint fusion is generally helpful for
patients under age 40 with significantly symptomatic osteoarthrosis and
vigorous work activities, who fail to achieve sufficient relief from other

treatments.
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Evidence for the Use of Surgery for Hand Osteoarthrosis

C.20.e.iv Hardware Removal

Recommended - In select cases where there is hardware placed,
subsequent hardware removal is indicated, as per doctor / patient
preference.

Indications: in cases as per doctor / patient preference where there is 1)
protruding hardware, (2) pain attributed to the hardware, (3) broken
hardware on imaging, and/or (4) positive anesthetic injection response.

C.21 Dupuytren’s Disease

There is insufficient evidence relating Dupuytren’s disease to occupational activities

Dupuytren’s disease is a disorder of the hand involving the formation of fibrosis (scar
tissue) in the palm and digits with subsequent contractures. It has strong age and
inheritance patterns. Purported risks include the use of alcohol, smoking, diabetes mellitus,
and epilepsy. There are some reported associations with both heavy and manual work. To
help provide improved care for patients, this disorder is included as an appendix to the
Hand, Wrist, and Forearm Disorders Guideline.

C.21.a Treatments
C.21l.a.i Injection Therapy
C.2l.a.i.a Collagenase Injections

Recommended — in select patients for treatment of
Dupuytren’s disease.

Indications — Dupuytren’s contractures sufficient to result in
impairment,

Frequency/Dose — Clostridial collagenase 10,000 U injection;
repeat injection(s) at 4 to 6 week intervals for up to 3
injections.

Discontinuation — Resolution of contracture, adverse effects.

Evidence for the use of Collagenase Injections for treatment
of Dupuytren’s disease

Evidence for the Use of 5-Flourouracil for Dupuytren’s
Disease
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C.21.b Medications

For most patients, ibuprofen, naproxen, or other older generation NSAIDs are
recommended as first-line medications. Acetaminophen (or the analog paracetamol)
may be a reasonable alternative to NSAIDs for patients who are not candidates for
NSAIDs, although most evidence suggests acetaminophen is modestly less
effective. There is evidence that NSAIDs are as effective for relief of pain as opioids
(including tramadol) and less impairing.

C.21.b.i Non-Steroidal Anit-Inflammatory Drugs (NSAIDs)

C.21.b.ii

Recommended - to treat post-operative swelling from surgery for

Dupuytren’s disease.

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) for Treatment of
Acute, Subacute, or Chronic Dupuytrens’ disease Pain

Recommended - for treatment of acute, subacute, or chronic Dupuytrens’
disease pain

Indications — For acute, subacute, or chronic wrist sprain, NSAIDs are
recommended for treatment. Over-the-counter (OTC) agents may suffice
and should be tried first.

Frequency/Duration: As needed use may be reasonable for
many patients.

Indications for Discontinuation: Resolution of symptoms, lack
of efficacy, or development of adverse effects, that
necessitate discontinuation.

C.21.b.iii NSAIDs for Patients at High Risk of Gastrointestinal Bleeding

Recommended — for concominent use of cytoprotective classes of
drugs: misoprostol, sucralfate, histamine Type 2 receptor blockers, and
proton pump inhibitors for patients at high risk of gastrointestinal
bleeding.

Indications: For patients with a high-risk factor profile who also have
indications for NSAIDs, cytoprotective medications should be
considered, particularly if longer term treatment is contemplated. At-risk
patients include those with a history of prior gastrointestinal bleeding,
elderly, diabetics, and cigarette smokers.

Frequency/Dose/Duration: Proton pump inhibitors, misoprostol,
sucralfate, H2 blockers recommended. Dose and frequency per
manufacturer. There is not generally believed to be substantial

differences in efficacy for prevention of gastrointestinal bleeding.
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Indications for Discontinuation: Intolerance, development of adverse
effects, or discontinuation of NSAID.

C.21.b.iv NSAIDs for Patients at Risk for Cardiovascular Adverse Effects

Patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease should have the risks and benefits of NSAID
therapy for pain discussed.

Recommended - Acetaminophen or aspirin as the first-line therapy
appear to be the safest regarding cardiovascular adverse effects.

Recommended - If needed, NSAIDs that are non-selective are preferred
over COX-2 specific drugs. In patients receiving low-dose aspirin for
primary or secondary cardiovascular disease prevention, to minimize the
potential for the NSAID to counteract the beneficial effects of aspirin, the
NSAID should be taken at least 30 minutes after or 8 hours before the
daily aspirin.

C.21.b.v Acetaminophen for Treatment of Acute, Subacute or Chronic
Dupuytrens’ disease Pain

Recommended - for treatment of Dupuytrens’ disease pain, particularly in
patients with contraindications for NSAIDs.

Indications: All patients with animal and human bites pain, including
acute, subacute, chronic, and post-operative.

Dose/Frequency: Per manufacturer's recommendations; may be utilized
on an as-needed basis. There is evidence of hepatic toxicity when
exceeding four gm/day.

Indications for Discontinuation: Resolution of pain, adverse effects or
intolerance.

Evidence for the use of NSAIDs and Acetaminophen for Post-Op
Dupuytren’s Disease

C.21.b.vi Opioids

Recommended — for limited use (not more than seven days) for post-
operative pain management as adjunctive therapy to more effective
treatments.

Indications: For post-operative pain management, a brief prescription of
opioids as adjuncts to more efficacious treatments (especially NSAIDs,
acetaminophen) is often required, especially nocturnally.

Frequency/Duration: Prescribed as needed throughout the day, then later
only at night, before weaning off completely.
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Rationale for Recommendation: Some patients have insufficient pain relief
with NSAIDs, thus judicious use of opioids may be helpful, particularly for
nocturnal use. Opioids are recommended for brief, select use in post-
operative patients with primary use at night to achieve sleep post-
operatively.

C.21.c.Other
C.21.c.i Radiotherapy

Not Recommend - to prevent the progression of Dupuytren’s disease.

Evidence for use of Radiotherapy for Prevention of Progression of
Dupuytren’s Disease

C.21.d Rehabilitation

Rehabilitation (supervised formal therapy) required as a result of a work-related
injury should be focused on restoring functional ability required to meet the patient’s
daily and work activities and return to work; striving to restore the injured worker to
pre-injury status in so far as is feasible.

Active therapy requires an internal effort by the patient to complete a specific
exercise or task. Passive therapy are those interventions not requiring the exertion
of effort on the part of the patient, but rather are dependent on modalities delivered
by a therapist. Generally passive interventions are viewed as a means to facilitate
progress in an active therapy program with concomitant attainment of objective
functional gains. Active interventions should be emphasized over passive
interventions.

The patient should be instructed to continue both active and passive therapies at
home as an extension of the treatment process in order to maintain improvement
levels.

Assistive devices may be included as an adjunctive measure incorporated into the
rehabilitation plan to facilitate functional gains.

C.21.d.i Therapy: Active

C.21.d.i.a Therapeutic Exercise - for Post-operative Dupuytren’s
disease

Recommended - for the treatment of post-operative
Dupuytren’s disease crush injuries

Frequency/Dose/Duration —Total numbers of visits may be as
few as two to three for patients with mild functional deficits or
up to 12 to 15 with more severe deficits with documentation of
ongoing objective functional improvement.

When there are ongoing functional deficits, more than 12 to
15 visits may be indicated if there is documentation of
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C.21.e Surgery

C.2l.e.

C.2l.e.i

C.21.e.iii

functional improvement towards specific objective functional
goals (e.g., increased grip strength, key pinch strength, range
of motion, advancing ability to perform work activities). As part
of the rehabilitation plan a home exercise program should be
developed and performed in conjunction with the therapy.

Surgery for Treatment of Dupuytren’s Contracture

Recommended - using the technique of regional or selective
fasciectomy for contracture due to Dupuytren’s disease.

Percutaneous Needle Fasciotomy (aka Needle
Aponeurotomy)

Recommended - for patients with contractures due to
Dupuytren’s disease. However there is a higher recurrence
rate with fasciotomy.

“Firebreak” Full-thickness Skin Graft for Dupuytren’s
Contracture, Extensive Fasciectomy, or
Dermofasciectomy for Treatment of Dupuytren’s
Contracture

Not Recommended - for routine Dupuytren’s
contracture surgery.

Recommended- in select patients for severe_recurrent cases
of Dupuytren’s Contracture.

Evidence for Dupuytren’s Disease — Surgery
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Appendix One - Evidence Tables

Evidence for the Use of Ergonomic Interventions

There is 1 high-(365) and 5 moderate-
Score (0-

Author/Year
Study Type

Sample Size

Comparison Group

quality(342, 362, 363, 366, 370) RCTs incorporated into this anal

Results

Conclusion

quality RCTs(372, 388-390) in Appendix 2.

Comments

Rempel 2012
Cluster RCT

Sponsored in part by grant
from National Institute for
Occupational Safety and
Health (CDC). No mention
of COl.

N =110 (100
females/10 males)
dentists and dental
hygienists. Mean+SD
age: narrow handle
42.9+10.8 years; wide
handle 46.6+9.8 years.

Heavy Instrument, Narrow
Handle (34g, 8mm diameter
handle) (n = 56) vs. Light
Instrument, Wide Handle (149
(curette tips and 11mm-
diameter handle) (n = 54).
Follow-up for 4 months.

Mean (SEM) adjusted score change
shoulder pain: Heavy instrument 0.19
(0.16) vs. light instrument 0.52 (0.17); p
=0.02. Mean (SEM) adjusted score
change wrist/hand pain: Heavy
instrument 0.14 (0.17) vs. light 0.40
(0.18); p=0.15.

“To prevent or reduce arm pain,
practitioners should consider using
lightweight instruments with large
diameters when performing scaling and
root planning procedures.”

Data suggest use of wider handled and
lighter instrument associated with
improved pain scores for distal upper
extremity and shoulder.

at a computer for at
least 20 hours per

(n =52) vs. Board and
conventional mouse- Forearm

conventional mouse for both crude and
adjusted hazard ratios (p> 0.05).

extremity discomfort attributed to
computer use.”

Rempel 1999 7.5 N =20 (13 females/7 Keyboard A- Protouch Pain ratings significantly lower (p = “We conclude that use of keyboard A Small sample size. Keyboard associated
males) with hand or keyboard, Key Tronic 0.05) for keyboard A (6 weeks: 2.7 vs. for 12 weeks led to a reduction in hand with fewer symptoms required modestly

RCT wrist symptoms who Corporation) (n = 12) vs. 2.9; 12 weeks: 1.9 vs. 4.3). pain and an improved physical greater force (0.71N vs. 0.58N) and
used keyboard >10 Keyboard B-MacPro Plus examination finding when compared greater displacement (1.69mm vs

Sponosred by Northwest hours per week. Mean | keyboard with 2-ounce rubber with keyboard B.” 0.58mm) to activate. Suggests lower

Trade Adjustment age 42.6 years. domes, Key Tronic Corporation typing force may not be helpful.

Assistance Center and by (n = 12). Both keyboards were

Key Tronic Corporation. No of conventional layout (101

mention of COI. keys). Follow-up for 3 months.

Rempel 2006 55 N =182 (173 females Ergonomic Training only: Sixty-three (63) participants diagnosed “Providing a large forearm support Dropout rate 31.3%. Return on
and 8 males) customer | included conventional with 1 or more incident MSDs. 12 combined with ergonomic training isan | investment estimated at 10.6 months.

RCT service works who recommendations such as chair month incidence rates for any upper effective intervention to prevent upper
perform 20 hours or height and position (n = 46) vs body MSD by intervention group body musculoskeletal disorders and

Sponosred in part by a grant more of computer Ergonomic training and (47.7% vs. 35.7% vs. 29.5% vs. 31.8%). | reduce upper body pain associated with

(RO1 OH04253) from work per week. No trackball (n = 45) vs Ergonomic | Adjusted hazard rate ratios for armboard | computer work among call centre

Centers for Disease neck, shoulder or training and arm board-arm for neck/shoulder disorders (HR = 0.49, | employees.”

Control/National Institutes upper extremity board is wraparound, padded 95% CI 0.24 to 0.97), reduced

for Occupational Safety and workers compensation | arm support that attaches to top, | neck/shoulder pain (p = 0.01) and right

Health. COl: Dr Rempel has claims. Mean Age was | front edge of work surface (n = upper extremity pain (p = 0.002).

done consulting work for 40.02 years. 46) vs Ergonomic training and

Logitech Corp., company trackball and arm board (n =

which markets trackball 45). Follow-up for 1 year.

tested in the study.

Conlon 2008 5.0 N =206 (57 Conventional Mouse Group (n = | No significant differences for use of an “In engineers who use a computer for No meaningful differences in outcomes
females/149 males) 52) vs. Alternative Mouse alternative mouse or use of forearm more than 20 h per week, a forearm between conventional mouse and

RCT engineers who worked | Group- neutral forearm posture ergonomic support board vs. use of support board may reduce right upper experimental mouse designs.
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No mention of sponsorship
or COl.

week. Mean Age 42.87
years.

support board (n = 51) vs. Board
and alternative mouse- Forearm

support board (n = 52). Follow-

up for 1 year.

Unadjusted model showed significant
decrease in discomfort score in right
upper extremity using forearm support
board; -0.41 (-0.83 to -0.001) (p <0.05).

Gerr 2005 45 N =362 (279 Group A: Alternate Intervention | Among other differences, alternative “This study provides evidence that two Suggests 90° posture not superior.
females/83 males) based on protective factors for involved greater elbow extension and specific workplace postural
RCT workers who operated | both neck/shoulder and keyboard position further recessed from | interventions are unlikely to reduce the
a computer for at least | hand/arm (n = 122) vs. Group B: | edge of desk. No significant differences | risk of upper extremity musculoskeletal
Sponsored by the US 15 hours or more per Conventional Intervention based | in distal upper extremity or symptoms among computer users.”
National institute for week. Age >18 years. on recommendations from neck/shoulder symptoms (p >0.05).
Occupational Safety and OSHA, NIOSH and private
Health. No COI. industry (n = 125) vs. Group C-
Control group, no intervention
(n = 115). Follow-up for 6
months.
Tittiranonda 1999 45 N =80 (46 females/34 | Placebo Group- Standard High dropouts among keyboard that was | “These results provide evidence that CTS and tendinitis were combined.

RCT

No mention of sponsorship
or COl.

males) with CTS
and/or tendonitis.
Mean age 43.65.

Keyboard (slope 8.0°) (n = 20)
vs. Keyboard 1- Apple
adjustable keyboard (slope 3.8
to 7.0°) (n = 20) vs. Keyboard 2-
Comfort Keyboard System
(slope -44.0 to 38.5°) (n=20) vs.
Keyboard 3- Microsoft natural
keyboard (slope 5.5 or -2.6°) (n
= 20). Follow-up for 6 months.

completely split in two with sharply
angled, but somewhat adjustable slopes.
Changes in overall pain severity:
placebo (-0.29£1.5) vs. splitl (0.52+2.0)
vs. split/sharply angled (0.84£1.9) vs.
split2 (1.21+ 3.1), p = 0.11. More
differences present in tendonitis
subgroup (p = 0.088) than CTS (p =
0.57).

keyboard users may experience a
reduction in hand pain after several
months of use of some alternative
geometry keyboards.”

Dropouts high in keyboard group with
widely separated hands and more steeply
angled surfaces.
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Evidence for the Use of Return-to-Work Programs
There is 1 moderate-quality RCT incorporated into this analysis.(394) There is one other study(395) in Appendix 2 (see Chronic Pain Guideline for additional studies).

Author/Year Sample Size Comparison Group Results Conclusion Comments
Study Type
Abasolo 2007 4.0 N = 13,077 (gender not | Multifaceted intervention Mean durations of temporary work “The implementation of this type of Scored for CTS patients within trial.
specified) workers on program vs non-interventional disabilities for CTS patients (n = 74) specialist-run, protocol-based early Overall participation rate 62.8%.
RCT sick leave with control 100.4 in controls vs. 27.8 days in intervention program would be very
diagnossi of MSD. intervention group (p < 0.001). beneficial in the treatment of patients
Sponsored by grants from Mean age for with work disability related to MSDs,
Fondo de Investigaciones intervention and control except for those with knee pain
Sanitarias of the Spanish groups: 40.8 and 40.6. (excluding osteoarthritis).”
Ministry of Health. No
mention of COI.

Evidence for Work Restrictions
There are 5 moderate-quality RCTs incorporated into this analysis. (342, 362, 363, 366, 370) There are 2 low-quality RCTs in Appendix 2.(389, 390)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: work restriction, ergonomics, carpal tunnel
syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease, syndrome, burning, tingling, itching, numbness, hand, palm, finger, pain controlled
clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective,
and prospective studies. We found and reviewed 37 articles in PubMed, 609 in Scopus, 13 in CINAHL, and 45 in Cochrane Library. We considered for inclusion 3 from PubMed, 3 from Scopus, 1 from
CINAHL, 0 from Cochrane Library and 6 from other sources. Of the 13 articles considered for inclusion, 7 randomized trials and 6 systematic studies met the inclusion criteria.
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Author/Year
Study Type

Score (0-11)

Sample Size

Comparison Group

Results

Conclusion

Comments

Conflict of Interest (COI)

Rempel 1999 7.5 N =20 (13 females/7 Keyboard A- Protouch Pain ratings significantly lower (p = 0.05) | “We conclude that use of keyboard A Small sample size. Keyboard associated
males) with hand or keyboard, Key Tronic for keyboard A (6 weeks: 2.7 vs. 2.9; 12 for 12 weeks led to a reduction in hand | with fewer symptoms required modestly
RCT wrist symptoms who Corporation) (n = 12) weeks: 1.9 vs. 4.3). pain and an improved physical greater force (0.71N vs. 0.58N) and
Sponsored by Northwest used a keyboard >10 vs.Keyboard B-MacPro Plus examination finding when compared greater displacement (1.69mm vs
Trade Adjustment hours per week. Mean | keyboard with 2-ounce rubber with keyboard B.” 0.58mm) to activate. This suggests lower
Assistance Center and by age 42.6 years. domes, Key Tronic Corp. (n = typing force may not be helpful.
Key Tronic Corporation. 12). Both keyboards
No mention of COI. conventional layout (101 keys).
Follow-up for 3 months.
Rempel 2006 5.5 N =182 (173 Ergonomic Training only: Sixty-three (63) participants diagnosed “Providing a large forearm support Dropout rate 31.3%. Return on
females/8 males) Included conventional with 1 or more incident MSDs. 12 month | combined with ergonomic training is investment estimated at 10.6 months.
RCT customer service recommendations such as chair | incidence rates for any upper body MSD | an effective intervention to prevent
Sponosred in part by grant works who perform 20 | height and position (n = 46) vs. | by intervention group (47.7% vs. 35.7% upper body musculoskeletal disorders
from Centers for Disease hours or more of Ergonomic training and vs. 29.5% vs. 31.8%). Adjusted hazard and reduce upper body pain associated
Control/National Institutes computer work per trackball (n = 45) vs. rate ratios for armboard for neck/shoulder | with computer work among call centre
for Occupational Safety week. No neck, Ergonomic training and arm disorders (HR = 0.49, 95% CI1 0.24 to employees.”
and Health. COl: Dr shoulder or upper board- arm board is a 0.97), reduced neck/shoulder pain (p =
Rempel has done extremity workers wraparound, padded arm 0.01) and right upper extremity pain (p =
consulting work for compensation claims. support that attaches to the top, | 0.002).
Logitech Corp., company Mean age 40.02 years. | front edge of work surface (n =
which markets trackball 46) vs. ergonomic training and
tested in study. trackball and arm board.
Follow-up for 1 year.
Conlon 2008 5.0 N=206 (57 Conventional Mouse Group- (n | No significant differences for use of “In engineers who use a computer for No meaningful differences in outcomes
females/149 males) =52) vs. Alternative Mouse alternative mouse or forearm ergonomic more than 20 h per week, a forearm between conventional mouse and
RCT engineers who worked | Group- neutral forearm posture | support board vs. use of conventional support board may reduce right upper experimental mouse designs.
at computer for at least | (n =52) vs. Board and mouse for crude and adjusted hazard extremity discomfort attributed to
No mention of sponsorship 20 hours per week. conventional mouse- Forearm ratios (p>0.05). Unadjusted model computer use.”
or COl. Mean age 42.87 years. | support board (n =51) vs. showed significant decrease in
Board and alternative mouse- discomfort score in right upper extremity
Forearm support board (n = using forearm support board; -0.41 (-0.83
52). Follow-up for 1 year. t0 -0.001) (p <0.05).
Gerr 2005 4.5 N =362 (279 Group A: Alternate Among other differences, alternative “This study provides evidence that two | Suggests 90° posture not superior.
female/83 male) Intervention- based on involved greater elbow extension and specific workplace postural
RCT workers who operated | protective factors for both keyboard position further recessed from interventions are unlikely to reduce the

Sponsored by US National
institute

a computer at least 15
hours or more per
week. Age >18 years.

neck/shoulder and hand/arm (n
=122) vs. Group B:
Conventional Intervention
based on recommendations
from OSHA, NIOSH and

edge of desk. No significant differences
in distal upper extremity or neck/shoulder
symptoms (p>0.05).

risk of upper extremity
musculoskeletal symptoms among
computer users.”
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private industry (n = 125) vs.
Group C- Control group, no
intervention (n = 115). Follow-
up for 6 months.

Tittiranonda 1999 45 N =80 (46 female/34 Placebo Group- Standard High dropouts among keyboard that was | “These results provide evidence that CTS and tendinitis were combined.
male) with CTS Keyboard (slope 8.0°) (n=20) | completely split in two with sharply keyboard users may experience a Dropouts were high in the keyboard

RCT syndrome and/or vs. Keyboard 1: Apple angled, but somewhat adjustable slopes. reduction in hand pain after several group with widely separated hands and
tendonitis. Mean age adjustable keyboard (slope 3.8- | Changes in overall pain severity: placebo | months of use of some alternative more steeply angled surfaces.

No mention of sponsorship 43.65 years. 7.0°) (n = 20) vs. Keyboard 2: (-0.29+1.5) vs. splitl (0.52+2.0) vs. geometry keyboards.”

or COl. Comfort Keyboard System split/sharply angled (0.84+1.9) vs. split2

(slope -44.0-38.5°) (n =20) vs. | (1.21+3.1), p =0.11. More differences
Keyboard 3: Microsoft natural present in tendonitis subgroup (p =
keyboard (slope 5.5 or -2.6°) (n | 0.088) than CTS (p = 0.57).

= 20). Follow-up for 6 months.

Evidence for the Use of Electrodiagnostic Studies
There are 20 moderate-quality studies incorporated into this analysis.(319, 445, 451-453, 455, 456, 459-471) There are 4 low-quality studies in Appendix 2.(472-475)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: electrodiagnostic studies, nerve conduction study
(NCS), electromyography (EMG); carpal tunnel syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease, syndrome, median nerve, median
neuropathy; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic
review, retrospective, and prospective studies. We found and reviewed 96 articles in PubMed, 371 in Scopus, 23 in CINAHL, and 23 in Cochrane Library. We considered for inclusion 20 from PubMed, 30
from Scopus, 5 from CINAHL, 6 from Cochrane Library and 30 from other sources. Of the 91 articles considered for inclusion, 67 trials and 7 systematic studies met the inclusion criteria.
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Author/Year Score  Population/ Investigative Test Gold Standard / Comparative Results Conclusion Comments
Study Type (0-11) Case Test
Definition
Dale 2015 7.0 N =62 (19 NC-Stat an automated | Traditional NCS using a Higher agreement between Median nerve | “In conclusion, the NC-stat device has | Study reports automated nerve conduction
Diagnostic females and Nerv_e Conduction _ NeuroM_ax 100_2 device in an parameter rat_her than l._JIan nerve been previously shown_ to hav_e_ study was com_parable to t_he traditional
43 males) Studies (NCS) machine | electrodiagnostic lab. parameter. Highest reciever operating excellent agreement with traditional EDS for detection of median nerve

Sponsored by subjects that curve (ROC) area 0.97 and 0.96 for methods of median nerve testing in conduction abnormalities in a general
CDC/NIOSH originally median nerve parameter. 100% sensitivity | clinical populations; this study shows worker population.
and Washington underwent and 74% specificity for Ulnar Distal that this excellent agreement extends to
University NC-Stat Motor latency and Distal sensory latency. | use in a general worker population with
Institute of automated Highest specificity in median ulnar low prevalence of disease.”
Clinical and NCS; mean sensory difference, 100%.
Translational age 33.66
Sciences Award (9.43).
(CTSA) grant
from NCATS of
NIH. No COI.
Buch-Jaeger 7.0 N =112 with | Nerve Conduction Clinical evaluation focusing on | NCS positive in 68 cases (61%) and “Our findings suggest that typical Study supports nerve conduction studies to
1994 signs of studies (NCS), positive | 11 different criteria including negative in remaining 44 cases (39%). Of | clinical features and positive be a key component in diagnosis of CTS as

Diagnostic

No mention of
sponsorship or
Col.

carpal tunnel,
60
bilaterally.
Patients
confirmed
through
clinical
analysis.The
mean age of
52 years,
ranging from
29-81 years.

when distal motor
latency in the abductor
brevis muscle was
greater than 4ms.

paraesthesiae in territory of
median nerve, occasional pain,
nocturnal recrudescene of
symptoms, numbness leading to
clumsiness of hand, Phalen’s
test, Tinel’s test, dealt,
Vibratory sensibility, Thershold
sensibility, Gilliat’s test,
McMurthry’s sign, Static 2-
point discrimination.

negative NCS patients, 10 spontaneously
recovered, 4 unchanged, 5 had symptoms
after heavy tasks, 3 thought to be
malingering, and 20 diagnosed with other
disease. Of NCS confirmed CTS group 33
had surgical findings; 40 (93%) had
complete disappearance and intervention.

provocation tests are not sufficient to
lead a surgeon to decompress the carpal
tunnel, and we feel that
electrodiagnostic examination is
necessary in every case.”

other clinical tests have fair sensitivity and
specificity.
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Atroshi 2003 7.0 N =125 Bilateral Nerve Patients clinically diagnosed Receiving operating Characteristic (ROC) | “Using the clinical diagnosis of CTS as | Study suggests nerve conduction study to
(gender not Conduction Tests using Phalen’s Test, Tinels area under curve Median-ulnar nerve SL | the criterion standard, nerve conduction | diagnose CTS had only modest sensitivity
Diagnostic specified) including median nerve | Test, recurrent numbness or difference test (Area (95% CI)): 0.80 tests had moderate sensitivity and and specificity and measuring the median-
CTS group distal motor latency tingling, and filled out a hand (0.01-0.08) (p=0.004). Median-ulnar specificity and a low positive predictive | ulnar sensory latency difference was a
Sponsored by and (M) DML. Long diagram. nerve digit-wrist SL difference had a value in population-based CTS. better predictor of true CTS diagnosis.
research grants symptomatic | Finger-wrist sensory sensitivity of 70%, specificity of 82%, a Measurement of median-ulnar sensory
from the Skane controls with | latency, and sensory Positive predictive value of 19%, and a latency difference had the highest
and Kristianstad possible/unli | conduction velocity negative predictive value of 98%. diagnostic accuracy.”
County Councils. kely CTS (n | (SCNV) in forearm,
No mention of =155) and wrist-Palm, and palm
Col. asymptomati | digit segments. Also an
¢ Control ulnar nerve small
group (n = finger-wrist sensory
124) no signs | latency.
of CTS (n =
124) Mean
age 51+14.
All
participants
collected
from 3,000
sample in
Sweden.
Mean age 52
+13.
Leffler 2000 6.5 N =75 An automated electro A conventional diagnostic Linear regression showing AEND and “This study demonstrated that the Study suggests MNW diagnosis is
symptomatic | diagnostic device device conducted within a lab conventional results correlation was 0.90 | Distal Motor latency provided by an improved with addidtion of AEND as
Diagnostic hands (AEND). by a neurologists. (p <0.001). AEND sensitivity for very AEND is highly correlated with the compared to modeling based solely on

referred to
electrophysio
logical lab;
Mean age 49
+12vs.n=
22
asymptomati
¢ volunteers.

symptomatic hands 89% specificity 90%.
Lower severe had sensitivity of 87%, also
90% specificity.

Distal Motor Latency obtained by
conventional testing.”

clinical findings.
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Graham 2008 6.5 N =143 Standard CTS-6 evaluation which is a Using CTS-6 the pretest probability was “For the majority of patients who are Study suggests if there is a high CTS
clinically electrodiagnostic tests, | clinical diagnosis aid. 0.81 + 0.22. After the Stringent Criteria considered to have carpal tunnel probability based on history and physical
Diagnostic diagnosed Sensory nerve posttest probability was 0.91 and Lax was | syndrome on the basis of their history exam, electrodiagnostic tests do not change
with with conduction by 0.83. Average change in probability was - | and physical examination alone, the probability of this diagnosis to a
CTS technician and 0.02 + 0.10 with stringent and -0.06 + electrodiagnostic tests do not change clinically meaningful extent.
evaluated by 0.16 with lax. the probability of diagnosing this
neurologist, use of condition to an extent that is clinically
stringent and Lax relevant.”
criteria used to confirm
CTS.
Pastare 2009 6.5 N = 66 Nerve Conduction Clinical Diagnosis of CTS Nerve Conduction studies showed greater | “In summary, our study shows that Reports nerve conduction studies superior to
consecutive | Studies vs. Ultrasound diagnostic sensitivity than ultrasound; 54 | NCS have better sensitivity in sonography in detecting CTS. But,
Diagnostic patients wrists 82% vs. 41 62% for highly likely supporting a diagnosis of CTS. sonography may be used as first-line
investigated clinical diagnosis of CTS. However, because of its high positive screening tool if clinical index of suspicion
for sensory predictive value, lack of discomfort, for CTS is high.
hand and ease of use, US can be used as a
symptoms. screening method for CTS.”
Mean Age;
51 years
Nathan 1993 6.5 N =2,334 Maximum latency Clinical diagnosis of CTS. MLD most sensitive measurement (86%) | “Based on these findings, we Controls younger than CTS group. Study
hands of difference (MLD) MLD was compared with 8-cm | and had greatest efficiency of correct recommend that confirmatory nerve reports maximum latency difference
Diagnostic industrial determined by latency (S8) and 14-cm latency | classification (84%). The S14 was most conduction studies be performed inall | (MLD) most reliable measurement for
workers, centimetric technique. | (S14). specific measurement (94%) cases where CTS is suspected.” prediciting CTS. Study recommends nerve
workers’ conduction studies be performed when high
compensatio index of suspicion for CTS.
n patients,
and students.
Mean age
40.6 years.

NYS WCB MTG - Hand, Wrist and Forearm Injuries 149




Lee 2009 6.0 N = 153 with | Electrodiagnostic Clinical criteria and diagnosis Sensitivity of top EDX testing: Wrist- “The terminal latency ratio of the wrist | Study suggests median terminal latency
clinically testing including was used as the parameter to test | Palm Sensory Conduction Velocity to the palm is a valuable technique for | ratio in the third finger as the most sensitive
Diagnostic suspected Median Terminal for sensitivity. (SCV): 90.5%, Distal-Proximal ratio SCV | the diagnosis of carpal tunnel thechnique for detection of CTS.
CTS. Mean latency differences, 92.3%, Wrist-Digit 2 SCV 89.1%, Wrist- | syndrome, and it requires only a simple
age motor conduction study Digit 3 89.1%. Terminal Latency ratio of | additional stimulus compared to
52.5+12.3 vs. | and sensory conduction Wrist-Palm Motor conduction 81.8%. existing methods.”
100 clinically | study.
healthy
volunteers;
mean age
48.5+11.4.
Concannon 1997 | 6.0 N =349 (460 | Electrodiagnostic N/A 398/460 hands had positive “[E]lectrodiagnostic studies in Approximately 13% of patients receiving
hands) Studies electrodiagnostic studies. 60 clinical CTS | suspected carpal tunnel syndrome electrodiagnostic studies only to diagnose
Diagnostic patients who diagnosis but normal electro-diagnostic should be reserved for use in the patient | CTS would be excluded and should be used
underwent studies. Phalen’s only significant test with | with equivocal findings and should not | only in cases of equivocal findings.
carpal tunnel regression coefficient: -0.91; OR 0.40 CI: | be considered a necessary criterion
release. 0.17 - 0.96 (p = 0.04). Indicated model when history and clinical examination

predicts higher probability of negative
electromyogram than positive
electromyogram. 76% (n = 348) of
affected hands had mild to moderate
electrodiagnostic findings, 11% had
severe CTS (n = 50), and 13% had normal
electrodiagnostic findings. Patients who
were older teneded to have severe
electrodiagnostic findings (p = 0.0001).
Significant association between gender
and maximal electrodiagnostic findings (p
=0.02). Patients with severe CTS had
highest incidence of muscle wasting
(22%, p <0.02).

provide this diagnosis.”
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Chang 6.0 N =280 Median wrist-palm Standard sensory conduction Abnormal hand number, sensitivity (%), “W-P MCYV is a valuable motor Data suggest W-P-MCV as being a tool for
2006 suspected motor conduction techniques and specificity (%) of Motor DL/ Sensory | conduction technique for the diagnosis | electrodiagnosis of CTS with reported
CTS patients | velocity (W-P MCV) DL (D1)/ Sensory DL (D2)/ Sensory DL | of CTS and it is confirmed again that comparable sensitivity to W-R-SCV and
Diagnostic (360 hands). (D4)! W-P MCV/ W-P SCV/ W-P SCT/ | W-P MCV is equal to or more sensitive | W-P-SCT.
median-radial sensory latency difference/ | than W-P SCV and W-P SCT.”
median-ulnar sensory latency difference
were: 234, 65, and 99.3/ 289, 80.3 and
98.7/ 261, 72.5 and 99.3/ 276, 76.7 and
100/ 294, 81.7 and 100/ 265, 73.6, and
100/ 291, 80.8 and 100/ 312, 86.7 and
98.7/ 314, 87.2 and 96.7
Wang 2013 6.0 N =162 CTS | Median-to-ulnar N/A 168/248 (67.7%) hands had abnormal “For CTS patients with normal results | Data suggest PM-PU may be beneficial in
patients (248 | comparative Nerve findings. 80 (32.3%) hands received 2L- | from the standard methods, PM-PU is a | testing CTS patients who tested normal
Diagnostic hands) and conduction studies: INT, MS-US, and PM-PU additional tests. | good additional comparative test to from traditional testing methods to further
83 controls Sensory median-ulnar 88.3% symptomatic hands had at least an | further improve diagnostic rate.” identify true positives.

(166 hands).

difference (MS-US),
Mixed median-ulnar
palm latency difference
(PM-PU), and Distal
latency differences
between second
lumbrical and
interossei (2L-INT).

abnormal findings. The sensitivity of MS-
US/ 2L-INT/ PM-PU were: >0.5 ms in
21.3% of hands/ >0.4 ms in 27.5% of
hands/ >0.4 ms in 47.5% of hands. MP-
UP had the greatest sensitivity in contrast
to L2-INT and MS-US (p = 0.014 and
p<0.001). Conventional EDX with PM-
PU had a sensitivity of 83%.
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Lew 2005 5.5 control Nerve Conduction Nerve Conduction Study (NCS) | Average Sensitivity of the different “Our Study showed that among the 8 3:1 matched study suggests a single short
healthy Studies varying in results from control group. segment lengths: Long segment 39.5%. median NCV tests, the short, segment, | nerve segment measurement was superior
Diagnostic hands; Mean | segment length. Short segment 56%. Two segment 40.5% | onset latency-based transcarpal NCV to both long segment studies or differential
Age 44.0 £ Sensory Nerve was most sensitive in diagnosing CTS. | subtraction between 2 segments of the same
12.9 (n = 44) | conduction velocity of This study also suggests that direct nerve for CTS diagnosis.
VS. Long segment from measurement of a single nerve segment
symptmatic | wrist to Digiti 1, 2, 3, is superior to either long-segment
hands and 4. transcarpal studies or differential subtraction
suspected of | mixed nerve between 2 segments of the same nerve.”
CTS; Mean conduction velocity of
Age51l5+ Short segement palm to
182 (n= wrist. Transcarpal
136). sensory Nerve
Conduction Velocity
wrist-digit and palm to
digit difference.
Kuntzer 1994 55 N=75 19 different Normal control group values for | Specificity (%) and Sensitivity (%) of the | “The results obtained in this study Data suggest median sensory nerve
healthy sensorimotor and different electrophysiological following EDX tests: Median Motor demonstrate that patients with CTS conduction studies appear abnormal

Diagnostic

subjects with
no symptoms
of CTS vs.
102 patients
suspected on
clinical
grounds of
having CTS

sympathetic parameters
in electrodiagnostic
studies.

tests. (EDX)

Distal Latency 98.6 and 47. Thenar
CMAP amplitude 100 and 15. Median
Nerve Palm to wrist velocity 97 and 83.
Median nerve digit to wrist velocity, 100
and 49. Median nerve digit to wrist
amplitude 100 and 61. Median-Ulnar digit
to wrist latency difference 100 and 10.
Median sensory distal index, 99 and 69.
SSR amplitude ratio, 100 and 10.

form a heterogeneous group with a
wide variation in a specific nerve
conduction parameter between
individual patients, reflecting the
different degrees of nerve pathology. It
is therefore not recommended to use a
specific procedure for the evaluation of
each patients suspected of CTS, but (i)
to use only sensitive parameters with
high specificity as an optimal routine
for the investigation of the average CTS
patient, (ii) to perform needle EMG in
forearm and arm muscles for each
patient suspected to have CTS with
radiating pain to the arm, and (iii) to
perform ulnar motor and sensory nerve
conduction studies in order to exclude
superimposed peripheral neuropathy.”

compared to motor nerve conduction
studies in CTS patients. Study does not
recommend use of a specific procedure for
all suspected CTS patients.
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Bodofsky 2005

Diagnostic

5.5

Patients
randomly
sampled from
electrodiagno
stic studies.
Divided into
3 groups. 1)
Normal
Patients
(Confirmed
using
physical
exam,
history, EMG
and NCS) 2)
Probable
CTS
(Symptoms,
Physical
Exam
consistent
with CTS.
Normal EMG
and NCS) 3)
Definite CTS
(Symptoms,
Physical
Exam
consistent
with CTS.
EMG and
NCS also
consistent
with CTS)

(Median Sensory -
Ulnar Motor) Latency
difference (MSUMLD)
as a more sensitive and
specific diagnostic tool
for CTS.

Other Electrodiagnostic
techniques including, Median
Sensory Latency, Ulnar sensory
latency, Ulnar Motor Latency,
(Median-Ulnar) Sensory
Latency Difference.

MSUMLD had a median value of 0.4
msec in group 1, 1.0 msec in group 2, 2.0
in group 3 (p<0.0001). 95% CI for
MSUMLD in normal group is 0.1-0.7
msec. 83% of group 2 patients were added
to diagnostically confirmed CTS. 100% of
group 3 were diagnosed with CTS using
MSUMLD. Sensitivity and Specificity of
MSUMLD is 95% and 100%,
respectively.

“[TIhe results in this study strongly
suggest that, in patients with symptoms
and signs of CTS, the (Median
Sensory-Ulnar Motor) Latency
difference is an easy simple, highly
sensitive and specific test.”

Data suggest median sensory ulnar latency
is obtainable and yields a good sensitivity
and specificity in the detection of mild
CTS.
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Khosrawi 2013 5.0 N =100 Electrodiagnostic tests | Clinical Diagnosis of Carpal Sensitivity and Specificity (%) (95% CI) | “It seems that, in mild cases of CTS Data suggest in mild CTS cases, RL may

healthy hand | (EDX) including Tunnel Syndrome. Also of EDX tests: SDL 87.3 (83.6-89.1) and which traditional NCS shows be a tool to demonstrate the effect on the

Diagnostic volunteers Sensory Distal Latency | comparison of values of 91.2 (89-95.6), DML 70.3 (65.6-71.9) and | abnormalities only in sensory studies, median nerve motor fibers thus increasing
and 64 hands | (SDL), Distal Motor Electrodiagnostic readings in 100 (96.5-100), MNCV 97.2 (94.4-98.6) | RL may better demonstrate the effect the sensitivity of NCS.

of patients Latency (DML), Motor | control vs diagnosed patients. ad 90.4 (88.5-94.2), RL 85.9 (84.4-87.5) | on median nerve motor fibers.”

with clinical | Nerve Conduction and 91.1 (87.8-92.2). Median-Ulnar DML
symptoms of | velocity (MNCV), difference 84.0 (82.6-85.1) and 89.9 (89-
CTS Residual Latency (RL) 91.1). Median and Ulnar SDL 90.5 (88.1-

93.4) and 93.7 (90.2-95.6).
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Zagnoli 1999 5.0 N =20 Electrodiagnostic MRI 33/40 wrists showed abnormal “When electrodiagnostic abnormalities | Small sample size. Data suggest MRI is

patients (40 | Studies (Vickers HME electrodiagnostic findings. 11 had isolated | suggest more severe disease than useful in diagnosing more severe CTS
Diagnostic wrists) with | device) sensory abnormalities, and 13 cases expected otherwise discordant with diseases after electrodiagnostic

CTS. Mild (n showed sensory and motor abnormalities. | clinical findings, demonstration by abnormalities have been found.

=13), 2 symptomatic wrists showed normal magnetic resonance imaging of high

moderate (n electrodiagnostic findings (sensitivity median nerve signal and/or median

=12), severe 94%) and 2 asymptomatic wrists showed | nerve enlargement may help to select

(n=8). mild to moderate findings (specificity those patients most likely to benefit

Follow-up at 94%). 32 cases (94%) had sensory from surgical treatment.”

31 months. abnormalities, 25 had decreased sensory

nerve conduction velocity, 29 had
decreased sensory nerve potential
amplitude. MRI: 20 control wrists normal,
9 clinical symptoms of CTS, 10 had
electrodiagnostic abnormalities. 73%
sensitivity and 92% specificity of MRI for
the diagnosis of CTS. Of 26 MRI studies,
70% had bowing of the transverse carpal
ligament. There were 55% of median
nerve enlargement and 57% of high
median nerve signal. These were
correlated with moderate or severe CTS (p
<0.001).
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Violante 2004 5.0 114 meat median nerve N/A Significant difference between “Given the importance of the dominant | Study population of meat workers with no
workers (228 | conduction studies symptomatic and asymptomatic hands in | hand in working populations, these data | prior diagnosis of CTS found use of SCV-
Diagnostic hands) at risk | (NCS) WSL, SCV-WP, WML, MCV-WP, and support use of SCV-WP (or WSL) as an | WP (WSL) a useful NCS parameter for
of CTS; mean the SCV-WP/SCV-EW ratio (all p informative NCS parameter for occupational CTS studies in the dominant
age <0.001). NCS parameters and symptoms | occupational studies on CTS.” hand of these workers.
38.0+£10.0 had more agreements in non-dominant
years. hand, which was shown in WSL (95% ClI:
0.31-0.82) and SCV-WP (95% CI: 0.22—
0.59), (p <0.001 and p <0.001).
Sheu 2006 5.0 N =131 Nerve conduction Carpal tunnel diagnosis. The distoproximal latency ratio (DPLR) “Optimal transformation of NCS data is | Data suggest segmental study of median
hands of CTS | studies of the median nerve showed the highest mandatory to diminish the effect of nerve has application ease and has a higher
Diagnostic patients and sensitivity (77%) but had a skewness and enhance the diagnostic sensitivity when detecting mild CTS.
136 hands of misclassification rate of 6.9%). The accuracy. As compared to the
controls. sensitivity of DPLR was not significantly | comparative tests, the segmental study of
Mean age greater than DIM-D1R (p>0.05). the median nerve is more easily applied
49.5 years. and yields higher sensitivity in detecting
mild CTS.”
Aydin 2004 4.5 N =525 (818 | Compared sensitivity of | Electrophysiological testing was | Most common abnormal physiological “The sensory nerve conduction velocity | Data suggest sensory nerve conduction
hands) with | first 3 digital branches | used as the standard diagnostic | findings in Sensory Nerve Conduction test of the digit 1-to-wrist segment has | velocity test if digit 1 to the wrist segment
Diagnostic suspected of median nerve. test in this study. Velocity over palm-wrist segment and the most sensitivity among the three is the most sensitive among the 3 digital
CTS Digit 1-Wrist segment with sensitivity of | digital branches of the median sensory | branches of the median sensory nerve.
confirmed 98.5% and 95.4%, respectively. nerve, and it may be used more widely
through in the electrodiagnosis of carpal tunnel
electrophysiol syndrome.”
ogic
evaluation.
Mean age
49.1+ 11.7
years.
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Elkowitz 2005 4.0 N =72who | A portable Traditional Electrodiagnostic All patients who underwent both types of | “This portable electrodiagnostic device | Data suggest portable NC-Stat is reliable

had Electrodiagnostic testing as the ccomparison. testing indicated that NC-Stat more provides a reliable, convenient, and and convenient for diagnosing, evaluating
Diagnostic traditional testing device 9NC- comfortable. Both tests had a significantly | relatively inexpensive way to obtain and treating CTS.

electrodiagno | Stat) (p<0.001) linear relationship between objective data and that can be used in

stic testing Distal motor latencies. diagnosing, evaluating, and terating

(EDX) as CTS.”

well as

portable NC-

Stat testing
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Evidence for the Use of Ultrasound
There are 4 moderate-quality studies incorporated into this analysis. (465, 488-490) There are 3 low-quality studies in Appendix 2.(475, 491, 492)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: ultrasound diagnostic studies; carpal tunnel

syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease, syndrome, median nerve, median neuropathy, burning, itching, numbness, tingling,
hand, palm, finger, wrist, pain; diagnostic, sensitivity and specificity, positive predictive value, negative predictive value, Predictive Value of Tests, efficacy, efficiency. We found and reviewed 304 articles
in PubMed, 370 in Scopus, 4 in CINAHL, and 13 in Cochrane Library. We considered for inclusion 35 from PubMed, 15 from Scopus, 3 from CINAHL, 0 from Cochrane Library and 0 from other sources.

Of the 53 articles considered for inclusion, 43 diagnostic studies and 10 systematic review met the inclusion criteria.
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CTS present wrists: 81.

satisfactory power to
rule out CTS, fitted-
negative LR 0.13 for
cross-sectional areas <8
mm?; cutoff of 12 mm?
excellent power to rule
in CTS, fitted-positive
LR 19.9 for areas >12
mm?2,

uoISNjaU0D

“Depending on setting and

Sjuswiwio)

Data suggest high

Ziswiler 7.0 | N=74 Wrist | CTS. 5-12 MHz

2005 (gender Mean linear array CTS absent wrists: 26. purpose, different cutoff correlation between
not age transducer ROC curve area under values for the largest sonography and nerve

Diagnostic specified) 51+16 | (ATL 3500, the curve: 0.89 (95% CI | cross-sectional area may conduction studies
(107 years. Philips 0.82, 0.96); cutoff value | be used to accurately rule | with almost equal

No mention wrists). Medical 10 mm?; sensitivity in or rule out CTS.” sensitivity and

of System) 82%; specificity 87%. specificity.

sponsorship Likelihood ratios (LR):

or COL. cutoff of 8 mm?
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Pastare 6.5 | N=66 W Carpal | Ultrasound Nerve Conduction “In summary, our study Data suggest nerve
2009 (gender tunnel was studies showed greater shows that NCS have conduction studies are
not Syndro | performed diagnostic sensitivity better sensitivity in superior to sonography
Diagnostic specified) me using a 12- than ultrasound; 54 supporting a diagnosis of in detecting CTS.
consecutiv MHz wrists 82% vs. 41 62% CTS. However, because of
No mention e patients lineararray for highly likely clinical | its high positive predictive
of investigat transducer diagnosis of CTS. value, lack of discomfort,
sponsorship ed for and ease of use, US can be
or COl. sensory used as a screening
hand method for CTS.”
symptoms
. Mean
age 51
years.
Visser 6.0 | N=168, Forea | CTS 5-12 mHz Sensitivity/specificity “In patients with a clinical | Data suggest
2008 N=137 rm based linear-array (%, 95% CI) diagnosis of CTS, the sonography is
volunteer | ,Wris | on transducer Sonography — wrist: accuracy of sonography is | comparable to EMG in
Diagnostic controls. t clinical cross-sectional area similar to that for EMG.” patients with a clinical
53 men signs >0.1 cm?Z 78 (70-84)/91 diagnosis of CTS but
No mention and 84 and (86-95). study states EMG
of women. sympto Sensitivity/specificity should still be first
sponsorship Mean age ms (%, 95% CI) EMG: diagnostic test utilized
. No COl. at onset, without DSL digit 4 >3.2 msec in patients with
52 (+ 14). previou 54 (46-62)/ 97 (89— atypical symptoms.
s 100); Median-ulnar
splintin digit 4 difference >0.4
gor msec 82 (75-88)/ 88
surgical (78-95); DML median
treatme nerve >3.8 msec 74
nt for (66-81)/ 97 (88-100).
CTS.
Mean
age
52+14
years,
control
s
4615
years.
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Wang 2008
Diagnostic

No mention
of
sponsorship
or COLl.

6.0

N =37
(20
controls).
Mean age
CTS
patients
(44+9.4
years) and
healthy
subjects
(437«
12.91
years).

Wrist

Classic
or
probabl
e
sympto
ms of
CTS
for 1-
60
months

Sequoia 512
with 8-15
MHz broad
line
transducer

Cross-sectional area at

pisiform level (P-CSA):

ROC curve area under
curve (AUC) = 0.901
(p<0.001); optimal cut-
off of 9.875 mm?;
sensitivity 82%;
specificity 87.5%.
Longitudinal
compression sign
(LCS): ROC curve
AUC =0.842
(p<0.001); optimal cut-
off value >1.5;
sensitivity 50%;
specificity 95.8%.
Retinacular bowing:
ROC curve AUC =
0.781 (p<0.001);
optimal cut-off >2.11
mm; sensitivity 77%;
specificity 75%.

“CTS can be diagnosed by
HRUS. The most useful
diagnostic criterion is a
median nerve CSA of
>9.875 mm? at the
pisiform level.”

Small sample
suggesting HRUS can
be useful in
diagnosing CTS. The
most useful criterion is
when the median
nerve CSA is of >
9.875 mm?at pisiform
level.

Evidence for the Use of Magnetic Resonance Imaging and Diffusion Tensor Imaging

There are 6 moderate-quality studies incorporated into this analysis.(469, 544-548) There are 5 low-quality studies in Appendix 2.(475, 549-552)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: magnetic resonance imaging, carpal tunnel syndrome,
median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease, syndrome, median nerve, median neuropathy,; diagnostic, sensitivity and specificity, positive
predictive value, negative predictive value, predictive value of tests, efficacy, efficiency. We found and reviewed 287 articles in PubMed, 383 in Scopus, 8 in CINAHL, and 5 in Cochrane Library. We
considered for inclusion 66 from PubMed, 6 from Scopus, zero from CINAHL, zero from Cochrane Library and 3 from other sources. Of the 75 articles considered for inclusion, 68 diagnostic studies and 1

systematic review met the inclusion criteria.
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Jarvik 7.0 | N=120 CTS Intrareader reliability was substantial to “The reliability of MRI is Study used a mixed cohort (both men and
2002 (gender using near perfect (kappa = 0.76 - 0.88). high but the diagnostic women) to anhance diagnostic accuracy
not 15 Interreader lower but still substantial accuracy is only moderate (those who were true positive for CTS)
Diagnostic specified Tesla (kappa = 0.60 - 0.67). Sensitivity of MRI compared with a research- using high resolution MRI. Data suggest
) with Magnet was greatest for the overall impression of definition reference MRI has a “moderate” diagnostic accuracy
Sponsored by clinically S the images (96%) followed by increased standard.” at best compared to the reference standard
Royalty suspecte median nerve signal (91%) and with lower for CTS. Also, assumption that a high STIR
Research Fund, d CTS. specificities (33 - 38%). signals within the palmar bursa as being a
University of Age <18 marker for CTS was likely incorrect as
Washington. or >70 normal signals within palmar bursa were
No mention of years. associated with CTS presence.
COl.
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Bulut 2014 55 | N=120 Carp | 1.5-T - Diffusion tensor imaging (DTI) showed “DTI parameters can provide | Data suggest significant differences
(90 al whole- significant correlations with helpful information for CTS. | between all subgroups for mean FA and
Diagnostic females Tunn | body electrophysiological studies (EPS). DTI The correlations of FA and ADC suggesting FA and ADC threshold
and 30 el MRI parameter (Fractional anisotropy-FA and ADC measurements versus values could be useful for diagnosing and
No mention of males) Synd | system apparent diffusion coefficients (ADC)) EPS measurements based on | grading CTS. The DTI parameters well
sponsorship or with rome | was evaluated and significant difference severity were significant.” significant versus EPS for assessment of
Col. CTS. used for between CTS and controls with CTS severity.
The all MRI patients showing significantly lower FA
mean examin and ADC scores (p <0.001).
ages of ations.
the CTS
and
control,
43.07 £
7.40
(25-57)
and
41.85 %
7.81
(31-55).
Uchiyama 5.5 | 105 Idiop | 1.5 - Flattening of nerve more significant at “Severity of the disease Data suggest disease severity associated
2005 wrists of athic | Tesla distal TCL level than other levels. Cross could be judged by with palmar bowing of TCL as well as
105 CTS | witha sectional area larger in mild to moderate evaluating not only longitudinal changes of signal intensity and
Diagnostic women. circular group vs. controls at DRUJ/ pisiform/hook | longitudinal changes of median nerve confirmation as study found
36 wrists extremi of hamate/distal TCL levels: 14.1 (4.8) vs. | signal intensity and bowing of TCL in CTS group larger than in
of 36 ty coil. 9.0 (2.5)/14.6 (4.8) vs. 9.1 (2.3)/10.8 (3.0) | configuration of the median controls. Studied only female subject as
female vs. 8.8 (1.8)/ 10.9 (3.2) vs. 8.3 (2.0); (p nerve, but also palmar CTS more prevalent in females.
volunteer <0.05 all levels). Severe and extreme bowing of the TCL.
S. groups cross sectional area progressively Increased palmar bowing of
larger from hook of hamate level, had high | the TCL was found to be
signal intensity. At pisiform and hook of associated with an increase
hamate, correlation between average of in the area of the carpal
carpal tunnel and palmar bowing of TCL tunnel.”
in CTS groups (0.489, p <0.0001).
Zagnoli 1999 5.0 | 20 Carp | MRI vs. 3 | 33/40 wrists showed abnormal “When electrodiagnostic Small sample size. Data suggest MRI may
al electrod 1 | electrodiagnostic findings. 11 cases showed | abnormalities suggest more detect abnormalities after electrodiagnostic
Diagnostic tunne | iagnosi m | isolated sensory abnormalities, and 13 cases | severe disease than expected | abnormalities have been found.
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| c 0 | showed sensory and motor abnormalities. 2 | otherwise discordant with
syndr | (Vicker nt | symptomatic wrists showed normal clinical findings,
ome | sHME hs | electrodiagnostic findings (sensitivity 94%) | demonstration by magnetic
device) and 2 asymptomatic wrists showed mild to resonance imaging of high
moderate findings (specificity 94%). 32 median nerve signal and/or
(94%) had sensory abnormalities, 25 had median nerve enlargement
decreased sensory nerve conduction may help to select those
velocity and 29 had decreased sensory patients most likely to
nerve potential amplitude. In MRI, 20 benefit from surgical
control wrists normal, 9 had clinical CTS treatment.”
symptoms and 10 wrists had
electrodiagnostic abnormalities. 73%
sensitivity and 92% specificity of MRI for
diagnosis of CTS. Of 26 MRI studies, 70%
had bowing of transverse carpal ligament.
55% of median nerve enlargement and 57%
of high median nerve signal. These were
correlated with moderate or severe CTS (p
<0.001).
Brienza 2014 45 130 Carp | 3-Tesla - Results do not reflect MRI, focused only on
Subjects, al magnetic Electroneurography. Data suggest a high
Diagnostic 15 with tunne | resonan degree of correlation between DTI and
CTS and | ce ENG of the peripheral nervous system.
15 syndr | imaging
healthy ome | with
controls. diffusio
n tensor
imaging
(DTI)
Wang 2012 4.0 | 40, Carp | Diffusi - | Overall results of FA and ADC at different | “FA and ADC measurements | Small study population (n = 40). Data
21 al on levels (distal radius, pisiform bone, middle | at the distal radius, pisiform suggest FA and ADC were independent of
Diagnostic patients tunne | tensor of tunnel, and hamate bone) were similar. bone, in the carpal tunnel finger posture and measuring location.
and 19 | imaging Only CTS had significant effects on FA and at the hamate bone were | Mean FA was decreased by CTS and ADC
asympto syndr | (DTI). and ADC (p <0.05). Linear correlation independent of the finger was increased by CTS. Study reports DTI
matic ome 1.5-T between distal latency of motor posture in symptomatic imaging of FA and ADC were significant as
volunteer whole conduction velocity of median nerve patients and healthy compared with EP for CTS.
S. body (MNDL) and length of abnormal intensity | volunteers. Mean FA was
with a of median nerve (N_Len). If N_Len decreased while mean ADC
microsc >15mm used as criteria for CTS, there was | was increased by CTS. The
opy 1 false negative case and no false positive | correlations of FA and ADC
coil. cases (r?= 0.529, p <0.001). versus EPS parameters were

significant.”
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Evidence for the Use of Exercise for CTS
There are 5 moderate-quality RCTs incorporated into this analysis.(610, 611, 621-623) There are 4 low-quality RCTs in Appendix 2.(624-627)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: gliding exercise, tendon-gliding, tendon gliding,
nerve-gliding, nerve gliding, neurodynamic mobilization, upper limb tension test, ULTT; carpal tunnel syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment,
neuropathy, nerve disease, syndrome, median nerve, median neuropathy, controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*,
randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective studies. We found and reviewed 26 articles in PubMed, 19 in Scopus, 8 in CINAHL, and 31 in Cochrane
Library. We considered for inclusion 13 from PubMed, 1 from Scopus, 1 from CINAHL, 1 from Cochrane Library and 1 from other sources. Of the 17 articles considered for inclusion, 10 randomized trials
and 4 systematic studies met the inclusion criteria.

Author/Year Score (0- Sample Size Comparison Group Results Conclusion Comments
Study Type
Conflict of Interest (COIl)
Brininger 6.0 N =61 (41 females Neutral wrist and meta-carpophalangeal All groups saw significant decrease in | “Our results provide further evidence of Small group numbers. No table or
2007 and 10 males) with a (MCP) splint, custom splint positioning CTS symptoms (no p-value reported). | the effectiveness of splinting, designed to | graphic for results. Baseline
positive Tinel sign or MCP joints from 0° to 10° of flexion, target an underlying anatomic problem, comparability for group strength
RCT Phalen maneuver and NW/MCP (n =17) vs. neutral wrist and for reducing symptoms and improving different between groups.
complaints of MCP exercise group (tendon and nerve functional status in patients with mild-to-
Sponsored by the School of nocturnal numbness gliding exercises 3 to 5 times a day with moderate CTS.”
Health and Rehabilitation and tingling. Mean age | 10 repetitions in each position, and to hold
Science Development Fund, 50 years. each position for 5 seconds), NW/MCP-X
School of Health and (n=16) vs. wrist cock-up splint
Rehabilitation Sciences, prefabricated that immobilized the wrist in
University of Pittsburg, PA. 20° of extension, WCU (n=12) vs. wrist
No COl. cock-up splint and exercise, WCU-X
(n=16). All groups wore the splint during
sleep for 4 weeks and received and
educational brochure on CTS.
Assessments at baseline, 4 weeks, and 8
weeks.
Baysal 2006 55 N = 36 females EDS Group I: tendon- and nerve-gliding Pain score before treatment/after “The result of this study emphasizes the All groups were splinted precluding
confirmed CTS, all exercises 5 sessions daily, each exercise treatment I/after treatment I1: Group I: | efficacy of conservative treatment in CTS. | judgment of utility of splinting. Unclear
RCT bilateral, all right repeated 10 times/session for 3 weeks plus | 4.8+2.3/3.3+2.9/ 2.6+2.8; Group II: In all patients groups, the treatment if there is an independent effect of

No mention of sponsorship or
COl.

handed. Mean age:
Group | 47.84£5.5
years, Group I1:
50.1+7.3 years, Group
I11: 51.4+5.2 years.

splinting full-time for 3 weeks (n = 12) vs.
Group Il: ultrasound 15 minutes per
session to palmar carpal tunnel at
frequency pf 1 MHz and intensity of 1.0
W/cm? once a day 5 days a week, 3 weeks
plus splinting (n = 12) vs. Group IlI:
ultrasound, splinting and tendon-nerve-
gliding exercises (n = 12). Follow-up at
end of treatment at after 8 weeks.

5.742.7/ 2.2+1.9/ 2.542.8; Group IlI:
5.6+3.5/ 1.3+1.8/ 0.840.9. Functional
status score: Group I:

20.6+7.8/14.8+7.5/ 14.9+6.6; Group II:

21.9+9.1/16.1+8.5/ 16.1+8.7; Group
I11: 20.547.1/11.7+3.6/ 12.643.4. NS
between groups.

combinations were significantly effective
immediately and 8 weeks after the
treatment.”

exercise.
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Bialosky 2009 55 N = 40 females with Neurodynamic technique (n = 20) vs. Values for between-group comparisons | “Collectively, these findings suggest that Few differences between treatment arms
>12weeks signs and Sham technique (n = 20). Assessment at of clinical pain and disability were not | NDT specific to the median nerve in were seen. Relatively short follow-up
RCT symptoms of CTS. baseline and 3weeks. No long-term reported. individuals with CTS is no more effective | time (3 weeks).
Mean age: follow-up. than a sham technique that produces
No sponsorship. No mention 46.90+10.25 years. adequate blinding and similar expectations
of COl. for treatment effect over a 3-week period.”
Schmid 2012 45 N = 21 with mild to Nerve and tendon gliding exercise home No significant differences present “The findings of this study suggest that a Small sample size (N=21). Data suggest
moderate CTS. Mean program (n = 11) vs. Night splinting (n = between groups. Within group reduction in intraneural edema is a no differences.
RCT age: 53.9 years. 10). Follow-up at 1-week. Baseline vs. Follow-up — Exercise: therapeutic mechanism of both nerve and
Pain intensity VAS (0.7 vs. 0.8; tendon gliding exervises and splinting...
No sponsorship or COl. p>0.16). Numbness VAS (1.5 vs. 1.6; there seems to be no preference for
p >0.16). Splinting: Pain intensity VAS | splinting or nerve and tendon gliding
(1.2 vs. 1.1; p>0.16). Numbness VAS exervises.”
(2.3vs. 1.9; p>0.16).
Akalin 2002 4.0 N =28 EDS confirmed | Full-time splint (n=14) vs. full-time splint | Grip strength (mean + SD) — Pre-/post- | “Although the results in group 2 were No clear evidence of benefit.
CTS. Mean age plus nerve tendon gilding exercises 5 treatment: Group | (splint): 38.44+14/ better than group 1, the difference was not
RCT 51.93+5.1 years. sessions daily with each exercise repreated | 49.88+15.3; Group Il (exercise + statistically significant. Further

No mention of sponsorship or
COl.

1- times per session (n=14) for 4 weeks.
Follow-up 8 weeks after treatment.

splint): 38.61+ 13.8/54.94+17 p
(between groups) = 0.14. Symptom
severity score (mean = SD): Group |:
36.11+9.0/21.88 £8.8; Group II:
35.946.0/18.2+5.85 p (between
groups) = 0.210

investigations are required to establish the
role of nerve and tendon gliding exercises
in the treatment of carpal tunnel
syndrome.”
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Evidence for the Use of Yoga for CTS
There is 1 moderate-quality RCT incorporated into this analysis.(628)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: yoga and carpal tunnel syndrome, CTS, median
nerve neuropathy, median neuropathy, meadian nerve disease, entrapment, neuropathy, nerve compression, burning, itching, numbness, tingling, controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective studies, prospective studies, epidemiological
studies, epidemiological research, and Nonexperimental Studies. We found and reviewed 16 articles in PubMed, 183 in Scopus, 7 in CINAHL, 17 in Cochrane Library and zero in other sources. We
considered for inclusion 2 from PubMed, zero from Scopus, zero from CINAHL, zero from Cochrane Library and zero from other sources. Of the 2 articles considered for inclusion, 1 randomized trials and
1 systematic studies met the inclusion criteria.

Author/Year Score (0- Sample Size Comparison Group Results Conclusion Comments
Study Type 11)
Garfinkel 1998 6.0 N =51 (28 female/13 Standard splint to supplement current treatment | Grip strength yoga (161.6+70.4 to 187.4+68.8) vs. splint | “In this preliminary study, a yoga-based Grip strength improvement may be
male) with CTS, EDS | (n=26) vs. lyengar yoga focused on upper (183.9469.5 to 190.5+68.2mm Hg). Pain reduced (p = regimen was more effective than wrist from activity in yoga as comparison
RCT confirmed. Median body, 1-1.5 hour, 2x a week for 8 weeks; current | 0.02). Median nerve sensory conduction yoga splinting or no treatment in relieving some was presumably an inactive splint
age 52 years. treatment not described (n = 25). Follow-up at 8 | (4.40+1.5ms to 3.97+1.5) vs. splint (4.66+1.4 to symptoms and signs of carpal tunnel which may have caused greater
Sponsored by weeks. 4.36+1.6ms) (NS). syndrome.” improvement not related to CTS. Lack
Commonwealth of of description of controls limits
Pennsylvania. No interpretations.
mention of COl.
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Evidence for the Use of NSAIDs and Acetaminophen for CTS
There are 2 high-(639, 640) and 5 moderate-quality(631, 636-638, 641) RCTs incorporated into this analysis. There is 1 low-quality RCT in Appendix 2.(642)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: anti-inflammatory agents, non-steroidal, non-
steroidal, anti-inflammatory, NSAIDS, aspirin, diflunisal, salsalate, ibuprofen, dexibuprofen, naproxen, fenoprofen, ketoprofen, dexketoprofen, flurbiprofen, oxaprozin, loxoprofen, indomethacin, tolmetin,
sulindac, etodolac, ketorolac, diclofenac, nabumetone, piroxicam, meloxicam, tenoxicam, droxicam, lornoxicam, isoxicam, celecoxib, etodolac, etoricoxib, lumiracoxib, meclofenamic acid, mefenamic acid,
nimesulide, parecoxib, rofecoxib, tolfenamic acid, valdecoxib; carpal tunnel syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease,
syndrome, burning, tingling, itching, numbness, hand, palm, finger, wrist, pain; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective studies. We found and reviewed 41 articles in PubMed, 302 in Scopus, 10 in CINAHL, and 2
in Cochrane Library. We considered for inclusion 11 from PubMed, 0 from Scopus, 1 from CINAHL, 0 from Cochrane Library and 1 from other sources. Of the 13 articles considered for inclusion, 9
randomized trials and 1 systematic studies met the inclusion criteria.

Author/Year
Study Type

Conflict of Interest (COI)

Score (0-

Sample Size

Comparison Group

Results

NSAIDs vs. Placebo

Conclusion

Comments

Chang 1998
RCT
Sponsored by NSC 86-2314-B-

075B-012 to Ming-Hong Chang.
No mention of COI.

Yildiz 2011
RCT

No mention of sponsorship or
Col.

7.0

8.0

N =73 (53 female/20
male) with clinical signs
and symptoms of CTS,
EDS confirmed without
abnormalities in radial
and ulnar nerves. Mean
age diuretic 45.7+4.8
years, NSAID-SR
47.4%5.7 years, steroid
45.4+5.2, placebo
44.245.4.

N =51 (43 females/8
males) with signs and
symptoms of CTS for
more than a month and
mild-to-moderate CTS
after electrodiagnostic
test confirmation. Age
range 39-66 years.

Trichlor-methiazide (diuretic), 2mg
daily for 4 weeks (n = 16) vs.
Tenoxicam-SR (NSAID-SR), 20mg
daily for 4 weeks (n=18) vs.
prednisolone (steroid) 20mg/day for
2 weeks, then 2-week dose of 10mg
daily (n = 23) vs. placebo for 4
weeks (n = 16). Assessments at
baseline, 2 weeks and 4 weeks.

Group 1: sham ultrasound (US),
ultrasound in off mode 15 minute
sessions 1x a day, 5x a week for 2
weeks plus splinting with neutral
custom-molded thermoplastic volar
wrist splint at night and during day
for 8 weeks (n =17, 25 median
nerves) vs. Group 2: US, pulse
mode (1:4) with gel without
medication at 1 MHz frequency and
1 W/cm? intensity plus splinting (n
=17, 26 median nerves) vs. Group

Mean+SD global symptom score (GSS)
baseline/2 weeks/4 weeks: placebo
22.9+5.9/21.6+6.4/20.8+ 6.6 vs. diuretics
26.0+3.8/22.3+5.5/21.6+6.3 vs. NSAID-
SR 29.7+8.4/24.7+8.6/24.0+9.7 vs. steroid
27.9+6.9/15.0+6.8/10.0+7.5 (p <0.0005 at
week 2 steroid vs. other treatment groups;
p <0.00001 at week 4 steroid vs. placebo).

Mean£SD VAS (baseline/2 weeks/8
weeks): Group 1,
5.76+2.45/2.72+2.07/3.28+2.74 vs. Group
2, 4.96+£2.50/2.4142.43/2.77+2.74 vs.
Group 3, 6.04+2.40/3.03+1.96/0.98+1.65
(p = 0.002, Group 3> Group 1; p = 0.004,
Group 3 > Group 2).

“For patients with mild to moderate CTS
who opt for conservative treatment,
corticosteroids are of greater benefit.”

“Our results suggest that ketoprofen PH
in addition to splinting is superior to the
combination of US and splinting with
respect to pain only in middle term
patients with CTS.”

Suggests oral steroids effective but
diuretic and NSAID are not effective
compared with placebo.

NSAID vs. Other Treatments

Ultrasound plus splinting not superior to
splinting alone. Ketoprofen plus splinting
was associated with a reduction in pain at
8 weeks.
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3: ketoprofen phonophoresis (PH),
US pulse mode (1:4) with 2.5%
ketoprofen gel at 1 MHz frequency
and 1 W/cm? intensity plus
splinting (n = 17, 25 median
nerves). Follow-up for 8 weeks.

Chang 1998 See above.
Jarvik 2009 7.0 N =116 (62 female/54 Surgery group: open surgery or Primary outcome was Carpal Tunnel “Overall, these data indicate that, in At 12 months, surgical group was
male) considering endoscopic surgery depending on Syndrome Assessment Questionnaire patients with carpal tunnel syndrome significant for impoved symptoms and
RCT surgery for diagnosed surgeon’s preference (n = 57) vs. (CTSAQ). Surgical group showed without denervation, surgery modestly function.
carpal tunnel syndrome. | non-surgical therapy group: 6 visits | significantly lower CTSAQ function score | improves hand function and symptoms
Sponsored by the Intramural Mean age 50.7 years. with hand therapist focused on vs. non-surgical group at 6 months; 1.91 by 3 months compared with a
Research Program of the NIH ligament stretching, tendon gliding, | vs. 2.44 (p = 0.0006) and at 12 months; multimodality non-surgical treatment
Clinical Center. No COI. and review of splint use (splint use 1.74 vs. 2.17 (p = 0.0081). Secondary regimen, and this benefit is sustained
at night) plus prescribed NSAIDS, outcome of CTSAQ symptoms was also through 1 year.”
ibuprofen 200mg 3x a day. If no significantly lower in surgery group vs.
improvement after 6 weeks, non-surgical group at 6 months; 2.02 vs.
received 12 sessions (2-4 per week | 2.42 (p =0.018) and 12 months; 1.74 vs.
for up to 6 weeks) of focused 2.07 (p = 0.036).
ultrasound at 1 Mhz, 1-0 W/cmZ in
pulsed mode 1:4, 15 minutes each
(n =59). Follow-up at 3, 6, 9, 12
months.
Celiker 2002 55 N = 23 with unilateral or | Group A: acemetacine 120mg a day | VAS pain scores (baseline/2nd week/8th “Both splinting combined with the use of | Not placebo controlled. Suggests
bilateral CTS, EDS with splints at night, light-weight, week): NSAID plus splint a nonsteroidal anti-inflammatory drug splinting and NSAID may be as effective
RCT confirmed. Mean age neutral-positioned (n=11) vs. Group | 7.9+1.4/4.3+0.9/1.7£1.0 vs. injection and steroid injection into the carpal as injection.
Group A 49.6£15.3 B: 40mg methylpred-nisolone 7.0£2.2/3.1£2.5/1.8+1.9 (p>0.05). tunnel resulted in significant
No mention of sponsorship or years, Group B acetate 1ml (n=12). Follow-up at 2 Symptom severity scale results similar. improvement in carpal tunnel
COl. 46.9+10.0 years. weeks and 8 weeks. syndrome.”
Davis 1998 5.0 N = 91 with self- Ibuprofen (800mg 3x a day for 1 CTS outcome assessment physical distress | “Carpal tunnel syndrome associated with | Baseline did not exclude prior ibuprofen
reported symptoms of week, then 2x a day for 1week, then | (mean+SD) baseline to end of study: IBU | median nerve demyelination but not use or manipulation, but prior use of these
RCT CTS and EDS confirmed | PRN 7 weeks) and nocturnal cock- | and splint 14.66+9.89 to 5.74+ 6.28 vs. axonal degeneration may be treated with | treatments is likely differential between

Sponsored by a grant from the
National Chiropractic Mutual
Insurance Company. No
mention of COI.

CTS. Mean age
ibuprofen group 38+5
year, manipulation group
366 years.

up wrist supports (n = 46) vs. high
velocity, low amplitude manual
thrust procedures: manipulation to
upper extremity and spine (3
treatments a week for 2 weeks; 2
treatments a week for 3weeks; 1
treatment a week for 4 weeks) plus
ultrasound applied over carpal
tunnel for half of chiropractic
treatment visits, 1 MHz and 1.0-1.5
W/cm at 50% duty cycle for 5

ultrasound and manipulation 12.47+8.07
to0 9.25+8.14 (p = 0.0132). CTS outcome
assessment mental distress (mean+SD)
baseline to end of study: IBU and splint
33.61+12.02 to 14.94+11.33 vs.
ultrasound and manipulation 28.94+11.69
to 17.29+13.24 (p = 0.0085). No
significance between group difference in
EDS.

commonly used components of
conservative medical or chiropractic
care.”

the 2 groups and is a potentially fatal
study flaw. Ibuprofen use was PRN after
2 weeks and subject contact differed
between groups, providing bias in favor
of manipulation/ultrasound. High dropout
rates. Study mainly compares variable
dose ibuprofen vs. manipulation plus
ultrasound as both splinted. Since
ibuprofen not effective and evidence that
ultrasound is, results suggest
manipulation is not effective.
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minutes plus nocturnal wrist
supports (n = 45). Study duration 9
weeks. Assessments at baseline and
end of study.

Nalamachu 2006
MedGenMed

RCT

Sponsored by Endo
Pharmaceuticals. COlI,
Nalamachu received research
grants and consulting fee from
Endo Pharmaceuticals. PharmD
is employed by Endo
Pharmaceuticals as Senior
Director, Medical Affairs, and
receives annual stock options
from Endo. Gould is employed
by Endo Pharmaceuticals as
Associate Director, Medical
Affair, and receives annual
stock options from Endo.

Husby 2001
RCT

No mention of sponsorship or
COl.

4.5

8.0

N =100 age 18-75 with
CTS, clinical and EDS
confirmed. Mean age
lidocaine patch
55.7+16.0 years,
naproxen 51.5+11.8
years.

N = 77 who underwent
surgery for CTS of
Dupuytren’s contracture
(DC). Mean age 59
years.

Lidocaine patch 5% up to a
maximum of 3 patches, 420 cm?,
per day (n=52) vs. naproxen 500
mg twice daily (n = 48) for 6
weeks. Assessments at baseline
after 1, 3, and 6 weeks of treatment.

Po!
Post-op naproxen 500mg BID (n =
26) vs. paracetamol 1,000mg QID
(n = 26) vs. placebo tablets (n = 25)
for 3 days immediate post-op carpal
tunnel release surgical treatment;
2nd trial included 35 with
Dupuytren’s contracture. Opioid
analgesic allowed for
supplementary analgesic. No

Brief Pain Inventory (BPI) scores reduced
between baseline and Week 6 for both
lidocaine patch 5% (p <0.0001) and
naproxen 500 mg twice daily (p = 0.0004),
but no between group differences (p =
0.083). Clinical Global Impression of
Improvement (CGlI-1) scores also favored
patch (51.1% vs. 24.3%, p = 0.016).
Percentages satisfied or very satisfied
71.8% lidocaine patch vs. 63.2% naproxen
(NS).

st-operative NSAIDs

Postoperative CTS swelling as a
percentage of preoperative volume
3.5+£3.3 vs. 4.6£3.2 vs. 3.8£2.6. For
Dupuytren’s contracture releases: 5.6+3.8
vs. 6.943.7 vs. 8.245.1. Additional
analgesics used were 0, 2, and 8 in
naproxen, paracetamol, and placebo
groups.

mention of follow-up time.

“This study demonstrates that the
lidocaine patch 5% is effective in
significantly relieving the pain
associated with CTS and is well
tolerated. The patch may offer patients
an effective, non-systemic, noninvasive
treatment for the management of their
symptoms. Further controlled studies are
warranted.”

“Naproxen might have a clinical relevant
effect on swelling when used on minor
surgery in the hand, unlike paracetamol.
Naproxen might be a useful analgesic
during the immediate post-operative
phase.”

More diabetics in naproxen group
(23.59% vs. 9.6%). Severity (39.69% vs.
32.7%) and mean pain intensity
somewhat worse in haproxen group
(4.9£2.6 vs. 4.5£2.5). Excluded pain
patch use, but not prior NSAID use. All
appears to bias in favor of patch. Potential
other painful diagnoses being treated
appear possible.

Results suggest a beneficial effect of

naproxen over paracetamol, which is

superior to placebo, which the studies
were not powered to detect.
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Evidence for the Use of Oral Glucocorticosteroids
See Intracarpal Tunnel Glucocorticosteroid Injections (“Steroid Injections”) Section.

Evidence for the Use of Diuretics for CTS

There are 2 moderate-quality RCTs incorporate into this analysis. (636, 652)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Diuretics, Trichlormethiazide, Hydrochlorothiazide,
carpal tunnel syndrome, CTS, median nerve neuropathy, median neuropathy, median nerve disease, entrapment, neuropathy, nerve compression, burning, itching, numbness, tingling, wrist, hand, palm,
finger, pain, controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic
review, retrospective studies, and prospective studies. We found and reviewed 14 articles in PubMed, 1556 in Scopus, 3 in CINAHL, 27 in Cochrane Library and 2 in other sources. We considered for
inclusion 2 from PubMed, 1 from Scopus, 0 from CINAHL, 1 from Cochrane Library and 2 from other sources. Of the 6 articles considered for inclusion, 2 randomized trials and 4 systematic studies met

the inclusion criteria.

Author/Year
Study Type

Score (0-11)

Sample Size

Comparison Group

Results

Conclusion

Comments

Conflict of Interest (COI)

No mention of sponsorship or
COl.

41 (x13) for Bendrofluazid group
and 53 (x13) for placebo control
group.

weeks and 6 months.

but further trials with stronger diuretics
and/or longer periods of treatment are
warranted.”

Chang 1998 7.0 N =91 (53 female/20 male) with | Trichlor-methiazide, 2mg daily (n = 16) | No significant reduction from baseline GSS “For patients with mild to moderate Suggests oral steroids effective but
confirmed CTS via vs. Tenoxicam-SR, 20mg daily (n = 18) | seen at 2nd and 4th weeks in placebo, CTS who opt for conservative diuretic and NSAID are not.

RCT electrodiagnosis; Mean (+SD) age | vs. 2 weeks prednisolone at 20mg daily, | NSAID-SR, and diuretic groups. However, treatment, corticosteroids are of
44.2 (£5.4) for placebo group, followed by 2-week dose 10mg daily (n | mean score at 4 weeks in steroid group greater benefit.”

Sponsored by the National 45.7 (+4.8) for diuretic group, = 23) vs. Placebo or control group (n = decreased significantly from a baseline of

Science Council Grants. No 47.4 (£5.7) for NSAID-SR group | 16). Assessments at baseline, 2 and 4 27.946.9 to 10+7.54, (p < 0.00001).

mention of COI. and 45.4 (£5.2) for steroid group. | weeks.

Pal 1988 6.0 N = 48 (43 female/5 male) with Bendrofluazide 5 mg a day (n = 23; 41 No significant difference in clinical “Bendrofluazide Smgm daily for one Study suggests no short or long-
CTS diagnosed via nerve hands) vs. Placebo (N =25; 40 hands) for | improvement outcomes between the two month does not confer additional term benefit.

RCT conduction tests; Mean (+SD) age | 4 weeks. Assessments at baseline, 4 groups at follow-up assessments. clinical benefit in the idiopathic CTS,

Evidence for the Use of Pyridoxine for CTS

There is 1 high-quality RCT(745) and 1-moderate-quality randomized crossover trial(743) incorporated into this analysis. There is 1 low-quality RCT in Appendix 2.(746)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: vitamin B6, Vitamin B12, Pyridoxine, carpal tunnel
syndrome, CTS, median nerve neuropathy, median neuropathy, median nerve disease, entrapment, neuropathy, nerve compression, burning, itching, numbness , tingling , , controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective studies,
prospective studies, epidemiological studies, epidemiological research, and Nonexperimental Studies. We found and reviewed 15 articles in PubMed, 3,114 in Scopus, 6 in CINAHL, 251 in Cochrane
Library and 0 in other sources. We considered for inclusion 4 from PubMed, 0 from Scopus, 1 from CINAHL, 0 from Cochrane Library and 0 from other sources. Of the 5 articles considered for inclusion,
3 randomized trials and 2 systematic studies met the inclusion criteria.

Author/Year

Score (0-11)

Sample Size

Comparison Group

Results

Conclusion

Comments

Study Type
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Conflict of Interest (COI)

Spooner 1993 8.5 N =35 (22 female/ 13 200mg pyridoxine once Mean score (SD) of night discomfort symptoms in treatment “Our findings do not support No statistical differences.
male) with CTS, EDS daily (n = 18) vs. Placebo group: Entrance: 2.4 (1.4); 12 weeks: 1.9 (1.2) vs. control: the use of pyridoxine for Symptoms trended in favor of

RCT confirmed; mean age 42.5 (N = 17) for 12 weeks. Entrance 2.6(1.3); 12 weeks: 2.4 (1.3), NS. Mean score of treating carpal tunnel pyridoxine.
years. Assessments at 6 and 12 median palmar distal latency (ms) in treatment group: Entrance syndrome.”

Sponsored by the Clinical weeks. 2.5(0.6); 12 weeks: 2.6(0.4) vs. control: Entrance 2.8 (0.6); 12

Teaching and Research Fund of weeks: 2.7 (0.4), NS. Mean (SD) swelling treatment: entrance

the College of Medicine at the 2.1 (1.6); 12 weeks: 1.3 (1.4) vs. control: entrance 2.6 (1.3); 12

University of Saskatchewan in weeks: 2.3 (1.2) (p <0.05). Mean (SD) movement discomfort

Saskatoon. No mention of COI. treatment: 3.1 (1.2); 1.7 (1.4) vs. control 3.1 (1.3); 2.7 (1.3) (p

<0.001).

Ellis 1982 6.5 N =7 males with evidence | Pyridoxine 50mg vs Aggregate mean symptom scores control 53 + 10 (n = 4) vs. “Clinical improvements of the Small sample size. Variable
of entrapment of median Placebo for 12 weeks. pyridoxine 11 + 6 (n =7), p <0.001. syndrome with pyridoxine timeframes for measurements

RCT Crossover Trial nerve, symptoms in ulnar therapy may frequently obviate | limit strength of conclusions.
nerve region with or hand surgery.”

Sponsored by Rovert A Welch without evidence of

Foundation. No mention of entrapment of median

COl. nerve. Age 43-77.

Evidence for the Use of Topical Lidocaine Patches for CTS
There are 2 moderate-quality RCTs incorporated into this analysis. There are 2 low-quality RCTs in Appendix 2.(753, 754)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: lidocaine or lidocaine patch, carpal tunnel syndrome,
median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease, syndrome, meadian nerve, median neuropathy, burning, itching, numbness, tingling, hand, palm,
finger, wrist, pain; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic,
retrospective, and prospective studies. We found and reviewed 56 articles in PubMed, 14 in Scopus, 2 in CINAHL, and 40 in Cochrane Library. We considered for inclusion 3 from PubMed, 1 from Scopus,
0 from CINAHL, Cochrane Library and other sources. Of the 4 articles considered for inclusion, 4 randomized trials and 0 systematic studies met the inclusion criteria.

Author/Year Score (0-11) Sample Size Comparison Group Conclusion Comments
Study Type
Conflict of Interest (COI)
Nalamachu 45 N =40 (28 female/12 Lidocaine patch 5%, up to | Reductions in API scores between baseline and | “This study demonstrates that the More diabetics in naproxen group (23.59% vs.
MedGenMed male) neuropathic pain 3, every 24 hours (n =52) | Week 6 for both lidocaine patch 5% (p lidocaine patch 5% is effective in 9.6%) suggest potential randomization failure and
2006 associated with CTS. vs. Naproxen 500mg twice | <0.0001) and naproxen (p = 0.0004), but no significantly relieving the pain subsequent confounding. Severity (39.69% vs.
Age 18-75. daily for 6 weeks (n = 48). | differences between treatments (p = 0.083). associated with CTS and is well 32.7%) and mean pain intensity somewhat worse
RCT Follow-up for 6 weeks. Significant difference in CGI-I for lidocaine tolerated.” in naproxen group (4.9+2.6 vs. 4.5+2.5).
patch 5% (51.1%) compared with naproxen Excluded pain patch use, but not prior NSAID
No mention of sponsorship or 500mg 2x daily (24.3%) (p = 0.016); 71.8% use. All appear to bias in favor of patch.
COl. lidocaine patch patients “satistied” to “very Potentially, may have included treatment of other
satisfied” vs. 63.2% naproxen (NS). painful confounding diagnoses.
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Nalamachu 45 N =40 (28 female/12 Lidocaine patch 5% (n = Not significant between-group differences. Mean | “This pilot trial demonstrated that the Unclear whether patients had other painful
J Fam Prac 2006 male) electrodiagnostic | 20) vs methylprednisolone | pain scores at 4 weeks: 2.2 patch vs. -2.1 injection | lidocaine patch 5% was efficacious in | diagnoses that explained the results.
RCT evidence of CTS acetate 40mg depot (NS). Global improvements 88% patch vs. 74% reducing pain associated with CTS.”
included median motor | injection (n = 20). Follow- | injection.
Sponsored by Endo nerve distal latency up for 4 weeks.
Pharmaceuticals. Dr. Nalamachu >4.10m sec. Mean age
has served as consultant to Endo, 48.
Dr. Crockett is a statistician for
B&B Clinical Innovations.

Evidence for the Use of Gapabentin for CTS
There is 1 high-quality RCT incorporated into this analysis.(755)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Gabapentin, Neurontin, Fanatrex, Gabarone,
Neupentin, Neogab, Horizant, Gralise, carpal tunnel syndrome, CTS, median nerve neuropathy, median neuropathy, median nerve disease, entrapment, neuropathy, nerve compression, burning, itching,
numbness, tingling, wrist, hand, palm, finger, pain, controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized,
randomization, randomly; systematic, systematic review, retrospective studies, and prospective studies. We found and reviewed 7 articles in PubMed, 627 in Scopus, 1 in CINAHL, 41 in Cochrane Library
and 0 in other sources. We considered for inclusion 1 from PubMed, 0 from Scopus, 0 from CINAHL, 0 from Cochrane Library and 0 from other sources. Of the 1 articles considered for inclusion, 1
randomized trials and 0 systematic studies met the inclusion criteria.

Author/Year Comparison Group Results Conclusion Comments

Study Type
Conflict of Interest (COI)
Hui 2011

Score (0-11) Sample Size

“As gabapentin appears to have Gabapentin not effective.

limited efficacy and would be

N = 140 (114 males/26
males) with diagnosed

During 2 and 8 weeks assessment, no significant
difference reported between groups for global

Gabapentin group
receiving 300mg daily

RCT CTS lasting >3 months; | for first week, 600mg symptom scores reduction. Both groups showed | required to be taken for a long time
Mean (SD) age 52.3 daily 2nd week and improvement from baseline. (because the majority of patients

Sponsored by Pfizer, Inc. No (10.6) for gabapentin 900mg daily remaining symptoms persist if left untreated),

COL. group and 51.0 (8.3) for | treatment weeks (n = 71) current evidence does not support its
placebo. vs. Placebo control group routine use for CTS”

(n = 69). Assessments at
baseline, 2 and 8 weeks.

Evidence for the Use of Magnets for CTS
There are 1 high-(757) and 2 moderate-quality RCTs incorporated into this analysis.(756, 758) There are 3 low-quality RCTs in Appendix 2.(759-761)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Magnet, pulsed magnetic field therapy, carpal tunnel
syndrome, CTS, median nerve neuropathy, median neuropathy, median nerve disease, entrapment, neuropathy, nerve compression, burning, itching, numbness, tingling, controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective studies.
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We found and reviewed 34 articles in PubMed, 33 in Scopus, 9 in CINAHL, and 865 in Cochrane Library. We considered for inclusion 8 from PubMed, 0 from Scopus, 2 from CINAHL, 0 from Cochrane
Library and O from other sources. Of the 10 articles considered for inclusion, 6 randomized trials and 4 systematic studies met the inclusion criteria.
Author/Year
Study Type

Conflict of Interest (COl)

Score
(0-11)

Sample Size

Comparison Group

Magnet vs. Placebo

Results

Conclusion

Comments

Carter 2002 N =30 (26 female/4 male) with wrist pain attributed to | Placebo magnet (N=15) vs. 1,000 gauss Magnet mean (SD) vs. placebo mean “The use of a magnet for reducing pain | Short-term
CTS. Mean age magnet 50.7+15.5 years, placebo magnet (N=15); 45 minute treatment. Follow- | (SD): Post-treatment pain: 3.6(3.1) vs. attributed to carpal tunnel syndrome study. Data
RCT 48.5+11.7 years. up at 2 weeks. 2.6(2.7), NS; Pain at 2 weeks follow-up: was no more effective than use of the suggest lack of
4.3(2.9) vs. 4.3(3.5), NS. placebo device.” efficacy.
Sponsored by The Oklahoma
Center for Family Medicine
Research. No mention of
COl.
Static Magnetic Field Therapy
Colbert 2010 8.5 N = 60 (45 female/15 male) with clinical evidence of All magnets neodymium magnetized to deliver | No significant differences between “Participants in the active magnet Data suggest
carpal tunnel syndrome. Mean age: 50 years. Static Magnetic Field (SMF). All devices groups for symptom severity or groups and the control group lack of efficacy
RCT applied at night. 15 mT (n = 20) vs. 45 mT (n functional status at either 6 weeks (end experienced clinically relevant as groups
=20) vs. 0 mT aluminum disk (control) (n = treatment) or 12 weeks post-treatment. improvement after 6 weeks of (including
Sponsored by National 20). Outcomes measured after 6 week treatment, but no significant between- sham) showed
Institutes of Health and Oregon treatment period and 12 week no-treatment group differences in outcome measures | similar results.
Clinical and Translational period. were shown.”
Research Institute. No COI.
Weintraub 2000 5.0 N = 8 (4 females/1 male) hands from 6 patients with Static (sub-maximal) magnetic field therapy Magnet vs. Placebo — Mean neuropathic “In conclusion, this novel treatment has | Small sample
moderately severe carpal tunnel syndrome. Mean age: | applied 24hrs/day for 4 weeks (n = 8 hands) pain score improvement: 57% vs. 13% (p | the potential to positively influence size (n=8). Pilot
RCT 62.5 years for females and 75 years for males. vs. Placebo device applied 24 hrs/day for 4 =0.046). mild cases of acroparesthesias of hands | study
Crossover weeks (n = 8 hands). No long-term follow-up. secondary to carpal tunnel syndrome

No sponsorship or COI.

and 57% of moderately advance cases.”

Evidence for the Use of Wrist Splinting for CTS
There is 1 high-(763) and 18 moderate-quality(387, 611, 622, 628, 631, 647, 764-766, 774, 775, 777-783) RCTs incorporated into this analysis. There are 9 low-quality RCTs and 1 prospective randomized
blinded trial(614, 626, 767, 768, 784-789) in Appendix 2.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: wrist joint, wrist, wrists, splints, splint, splinting,
nocturnal splint; carpal tunnel syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease, syndrome, burning, tingling, itching, numbness, hand,
palm, finger, pain; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, and
systematic review. We found and reviewed 71 articles in PubMed, 499 in Scopus, five in CINAHL, and 77 in Cochrane Library. We considered for inclusion 27 from PubMed, eight from Scopus, zero from
CINAHL, zero from Cochrane Library and four from other sources. Of the 39 articles considered for inclusion, 23 randomized trials and five systematic studies met the inclusion criteria.
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Author/Year
Study Type

Manente 2001
RCT

Sponsored by a grant
from the Italian
Ministry for Scientific
and Technological
Research. COl,
Manente is owner of
patent for brace.

Score (0-
11)

Sample Size

Comparison Group

RENI

Splints vs. No Treatment or Different Timing of Wearing Splints

N =83 (69 female/11 male) with CTS, EDS confirmed
or signs, symptoms of CTS. Mean age splint group
46.10+12.94 years, control group 50.0+12.65 years.

Nocturnal hand brace called Manu every night
for 4 weeks (N=41) vs. No treatment,
observational period before starting any
treatment (N=42), for 4 weeks. Assessments at
2 weeks and 4 weeks.

BCTQ symptomatic score (baseline/4
weeks): splint 2.75+0.7 to 1.54+0.4 at 4
weeks vs. controls 2.77+0.7 to 2.61+0.6
(p <0.001). Sensory conduction velocities
not different (p = 0.55). BCTQ function
scores improved more in treated group
from 1.89 to 1.48 vs. control from 2.02 to
2.03 (p <0.001).

Conclusion

“The study demonstrates that
this hand brace is highly
efficient in relieving
symptoms and functional loss
in CTS.”

Comments

Study evaluated a
unique hand brace.
Non-intervention
controls may bias
in favor of
intervention.

Premoselli 2006 6.0 N =50 (23 female/2 male) with CTS electrodiagnostic | Nocturnal splint (custom molded) for a Follow-up symptoms splint vs. control “Symptom relief and Dropout rate 28%
study confirmed. Mean age splint group 53.1+13.3 minimum of 6 hours (N=25) vs. group (mean+SD): 3 months: 1.63+0.25 neurophysiological over 6 month trial.
RCT years, control group 46.5+13.8 years. No treatment (N=25) for 6 months. vs. 2.57+0.31 (p = 0.001); 6 months: improvement after night-only | Non-intervention
Assessments at baseline, 3 months, and 6 1.48+0.19 vs. 2.38+0.40 (p = 0.001); splint wear therapy lasted up controls may bias
No mention of months. Sensory latency (ms): Recruitment: 2.74+ | to the six-month follow-up in favor of
sponsorship or COl. 0.28 vs. 2.79+0.38 (p = 0.63); 3 months: visit.” intervention.
2.59£0.39 vs. 2.85+0.336 (p = 0.02); 6
months: 2.61 +0.37 vs. 2.71+0.43 (p =
0.50)
Walker 2000 5.0 N =21 (30 hands) with unilateral or bilateral CTS, Nocturnal splints (N=13) vs. Full-time splints Symptoms severity (baseline/ follow-up): | “The study provides added Symptoms/function
EDS confirmed. Mean age 60+11.2 years. (N=11). Follow-up for 6 weeks. night only (2.89+0.96/2.30+0.93) vs. full- | evidence to support the data suggest no
RCT time (2.79+0.69/2.09+0.62) (NS). efficacy of neutral wrist splints | difference in
Functional deficits: night (2.75+ in CTS and suggests that efficacy. NCS data
No sponsorship or COl. 1.01/2.14+0.87) vs. full time physiologic improvement is favor full-time use.
(2.27+1.03/1.93+ 0.77) (NS). Motor (p = | best with full-time splint wear | High
0.04) and sensory (p = 0.05) distal instructions.” noncompliance
latencies improved more in full-time use. with full-time use
(27% completely
compliant with
daytime use) raises
questions about
validity of
conclusions.
Werner 2005 45 N = 161 with signs/symptoms suggestive of CTS for Nocturnal splints custom made that maintained | Wrist, hand, finger discomfort in prior 30 | “Benefit from a 6-weeks High dropout rate
>1 week or >3 times in last 6 months. No EDS used for | wrist in neutral posture (n = 86) vs. Ergonomic | days (baseline/follow-up): splints nocturnal splinting trial, and (30.4%) and 50%
RCT inclusion but performed after entry. Mean age splint education on line (n = 75); 6 week trial. Both (7.24+2.08/ 4.43£3.71) vs. controls the benefits were still evident questionnaires

Sponsored by the
United Auto Workers
(UAW) and General

group 44.74+1.02 years, ergonomic education group
43.77+1.44 years.

groups given instruction on how to reduce
ergonomic stressors in work and home
environments. Follow-up at 3, 6, and 12
months.

(6.60+2.51/5.58+3.30), p = 0.03. Splinted
group had more visits to plant medical
department (15.5+7.1 visits vs. 3.6+4.3
visits, p = 0.02)

at the 1-year follow-up..”

incomplete may
sharply limit the
value of the data.
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Motors (GM) National
Joint Committee on
Health and Safety. No

COl.
Hall 2013 45 N = 62 age 18 and older with paresthesia in median Conservative treatment group: full-time wrist Boston Questionnaire for Assessment of | “A conservative treatment Conservative
nerve distribution in night or day, clumsiness, grasp splint (neutral position with full finger and Carpal Tunnel Symptom Severity program including full-time treatment group
RCT weakness, sleep disturbances, not pregnant, and no thumb motion) and education sessions (BQSS), mean£SD (pre-treatment/post- splinting and formal education | better than control
medical (surgery or injections) and conservative (pathology of CTS, risk identification, goal treatment): splint 2.80+0.63/ 2.38+0.77 as key components can group for symptom
No mention of (wearing hand splints) treatments in past 6 months. setting for self-management of CTS symptoms) | vs. control 2.57+0.52/ 2.60+0.62 (p improve symptoms and hand improvement and
sponsorship or COI. Mean age: 53.8 years. by an occupational therapist (2 treatment <0.001). Boston Questionnaire for the function in patients with function.
session in 1%t week and between weeks 2 and 4 | Assessment of Carpal Tunnel Symptom CTS.”
plus a 20 minute phone call at week 7) for 8 Functional Status Scale (BQFSS),

weeks (n = 31) vs. Control group: assessed and | meanxSD (pre-treatment/post-treatment):
observed but given no intervention for 8 weeks | splint 2.24+0.78/ 2.04+0.74 vs. control
(n = 31). Assessments at end of 8 weeks. 2.00£0.71/ 2.08+0.70 (p = 0.015). VAS,
meanxSD (pre-treatment/post-treatment):
splint 5.84+2.46/ 4.26+2.67 vs. control
5.00+2.62/ 5.65+2.54 (p = 0.001).
Phalen’s test, mean+SD (pre-
treatment/post-treatment): splint
24.43+17.41/24.59+18.89 vs. control
27.00+15.36/22.56+15.36 (p = 0.031).
Grip strength, kg force, mean+SD (pre-
treatment/post-treatment): splint
23.94+8.55/25.01+9.37 vs. control
22.05+8.37/23.90+8.88 (p = 0.020).
Purdue Pegboard Test score, min,
mean+SD (pre-treatment/post-treatment):
splint 46.87+16.41/51.40+15.30 vs.
control 40.81+17.27/53.72+11.29 (p =
0.021). Semmes-Weinstein
Monofilaments (SWM) score, palmar
side, mean+SD (pre-treatment/post-
treatment): splint
100.91+90.92/89.78+78.98 vs. control
109.31+77.45/99.68+ 87.96 (p <0.001).

Splints vs. Medical Treatment including Injections

MacDermid 2012 7.0 N = 63 age 18-65 with CTS verified by electro- Experimental group: astaxanthin 4mg capsules No significant differences between “This study has not identified Comparable
physiology. Mean age astaxanthin group 49+7 years, after evening meals for 9 weeks followed by 3 groups for primary outcomes, CTS astaxanthin to be an effective efficacy in groups.
RCT placebo group 49+9 years. week wash-out plus neutral wrist splint at night | Symptom Severity Scale (p=0.18) and adjunct to standard No benefit
and during day when wrist in at-risk position (n | CTS Functional Scale (p=0.40). conservative management.” demonstrated for
Sponsored by = 32) vs. Control group: placebo capsules plus use of astaxanthin.

IMAGINutrition/Meta
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Response Sciences. No
mention of COI.

neutral wrist splint (n = 31). Assessments at 3
week intervals.

No mention of
sponsorship or COl.

Gerritsen 2002
RCT

Sponsored by a grant
from the Health Care
insurance Council of
the Netherlands. No
mention of COI.

8.5

49+12 years.

weeks followed by 10mg a day for 2 weeks (n =
20). Follow-up at 1 and 3 months.

Open surgical release (N=87) vs. splinting,
custom made or prefabricated to immobilize
wrist in a neutral position, at night for at least 6
weeks but could also wear it during the day
(N=89) for 12 months. Assessments at 3, 6, 12,
and 18 months.

0-3: 0.3040.54 vs. 0.49+0.44 (p = 0.42).
Sensory distal latency (SDL): SDL 0-1:
0.16+0.63 vs. 0.13+0.71 (p = 0.86); SDL
0-3: 0.35+0.76 vs. 0.55+0.66 (p = 0.25).

Surgery success rates superior other than
first month (1/3/6/12/18 months) surgery
vs. splinting: 29 vs. 42% (p = 0.07)/80 vs.
54% (p <0.001)/94 vs. 68% (p <0.001)/92
vs. 72% (p = 0.002)/90 vs. 75% (p = 0.02).
Nights awakening due to symptoms
(1/3/6/12/18 months) surgery vs. splinting
(meanzSD): 0.8+3.2 vs. 2.0+3.0 (p =
0.008)/ 2.6+3.5 vs. 2.24+3.1 (p = 0.49)/3.6+
2.8 vs. 2.6+3.1 (p = 0.03)/3.6+2.9 vs.

and 3 months as well as
electrophysiologically, at 3
months..”

“Treatment with open carpal
tunnel release surgery resulted
in better outcomes than
treatment with wrist splinting
for patients with CTS.”

Celiker 2002 55 N = 23 with unilateral or bilateral CTS, EDS Group A: (NSAID) acemetacine 120mg a day VAS pain scores (baseline/2nd week/8th | “Both splinting combined with | No placebo control.
confirmed. Mean age Group A 49.6+15.3 years, Group | and nocturnal splint light-weight, neutral- week): NSAID plus splint 7.9+1.4/ the use of a nonsteroidal anti- Results suggest
RCT B 46.9+10.0 years. positioned (n = 11) vs. Group B: 40mg 4.3+0.9/1.7£1.0 vs. injection 7.0+2.2/ inflammatory drug and steroid | splinting and
methylprednisolone acetate injection (n = 12). 3.1£2.5/1.8+1.9 (p>0.05). Symptom injection into the carpal tunnel | NSAID may be as
No mention of Assessments at week 2 and week 8. severity scale results not different. resulted in significant effective as
sponsorship or COI. improvement in carpal tunnel injection.
syndrome.”
Ucan 2006 5.0 N = 67 hands of patients with mild, moderate, or Group A: Full-time splinting in neutral position | Boston Questionnaire scores “All treatment methods were Baseline
advanced CTS confirmed by nerve conduction studies. | with standard splint for 3 months (n = 23) vs.. (baseline/3rd month/6th month): splinting | effective, but (open) CTR was | differences.
RCT Mean age splint 44.50+7.24 years, steroid injection Group B: Single steroid injection (20mg 2.66+0.35/ 1.39+0.37/ 1.54+0.31 vs. superior to conservative Appears to have
plus splint 44.46+8.52 years, open carpal tunnel release | triamcinolone acetate with 20mg lidocaine) and | splint plus steroid methods in the long term targeted lower
No mention of 45.27+13.19 years. splinted for 3 months (n = 23) Group C: 2.79+0.63/1.41+0.32/1.96+0.63 vs. CTR | despite complications and enrollment for
sponsorship or COl. Surgery, open carpal tunnel release (n = 11). 3.09+0.5/1.86+0.6/1.41+ 0.31 (p = longer recovery time.” surgery without
Assessments at baseline, 3 months, and 6 0.004). Palm-wrist median sensory nerve stating such.
months after treatment. velocities: splint 27.26 +5.3/29.6+7.16/
29.56+4.83 vs. splint plus steroid
26.35+4.12/ 31.57+ 4.33/28.74+ 6.19 vs.
CTR 23.98+4.28/ 32.20+4.17/ 33.15+4.1
(NS between groups). Those
completely/almost satisfied 3rd/6th
months splinting 69.6%/34.8% vs. splint
plus steroid 100%/82.6% vs. CTR
45.5%/90.9%.
Mishra 2006 4.0 N =66 with CTS EDS confirmed for at least 1 month. Full-time splint use for 4 weeks with Mean£SD for splint vs. Steroid: “There was significant No blinding.
Mean age splint group 42.91 years, steroid group 41.57 | commercially available carpal tunnel splint (n = | Symptom severity score (SSS): SSS 0-1: | improvement in both groups Suggests splinting
RCT years. 20) vs. oral prednisolone 20mg a day for 2 0.34+0.42 vs. 0.40+0.30 (p = 0.52); SSS | clinically during follow-up at 1 is as effective as

oral steroid, though
function slightly
better with
splinting.

Splints vs. Surgery

N =176 with CTS, EDS confirmed without previous
splinting treatment or surgery. Age 18 years or older,
mean age surgery group 49+11 years, splinting group

Duration of
symptoms was
somewhat worse in
splinting group
(median 52 vs. 40
weeks, NS). Both
treatment arms
document
substantial
improvement,
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2.943.0 (p=0.13)/3.6+2.9 vs. 3.2+3.1 (p =
0.44). Severity of main complaint
(1/3/6/12/18 months) surgery vs. splinting
(mean+SD): 1.6£2.9vs. 2.1+2.2 (p =
0.22)/5.1£3.3vs. 3.2+2.7 (p
<0.001)/6.6+2.4 vs. 4.4+3.2 (p
<0.001)/6.4+2.7 vs.5.1+3.1 (p =
0.005)/6.2+2.8 vs. 5.0+3.3 (p = 0.02).
Paresthesia during day (1/3/6/12/18
months) surgery vs. splinting (mean+SD):
1.5+3.0 vs. 1.4+2.1 (p = 0.66)/4.8+3.2 vs.
2.2+3.2 (p <0.001)/5.5+2.9 vs. 3.7£3.2 (p
<0.001)/5.5+2.9 vs. 4.0£3.4 (p =
0.004)/5.3+£3.0 vs. 4.0+3.6 (p = 0.01).
Paresthesia at night (1/3/6/12/18 months)
surgery vs. splinting (mean+SD): 1.3+3.1
vs. 2.5+3.0 (p = 0.02)/4.6+3.8 vs. 3.5+3.3
(p=0.046)/5.443.5vs. 4.1+£3.7 (p =
0.02)/5.2£3.6 vs. 4.5+3.4 (p =
0.20)/5.0£3.6 vs. 4.4+3.6 (p = 0.35).

which may reflect a
good natural
history.

Korthals-de Bos 2006
RCT

Sponsored by a grant
from the Health Care
Insurance Council of
the Netherlands. No
Col.

Garfinkel 1998
RCT
Sponsored by a grant

from the
Commonwealth of

4.0

6.0

N =176 with CTS, EDS confirmed, 18 years of age or
older.

Spl
N =52 with CTS signs and symptoms (at least 2 of 5 —
positive Tinel sign, positive Phalen sign, pain in
median nerve distribution, sleep disturbances resulting
from hand symptoms, and numbness or paresthesias in
median nerve distribution) EDS confirmed. Mean age
yoga group 48.9, splint group 48.7 years.

Surgery, standard open carpal tunnel release
(N=87) vs. nocturnal splinting with custom of
prefabricated splint that immobilized wrist in
neutral position for at least 6 weeks. Could
wear splint during day if desired (n = 89). 1-
year study. Assessments at baseline 3, 6, and 12
months.

Standard splint with metal insert to supplement
current treatment (n = 25) vs. lyengar yoga (1-
1.5 hour, 2x a week for 8 weeks focused on
upper body postures, improving flexibility,
correcting alignment of hands, wrists, arms, and
shoulders, stretching, increasing awareness of
optimal joint position during use (n = 26).
Current treatment not described. Timing of

Success rates higher at 12 months for
surgery group, surgery 92% vs. splint
72% (95% CI 8-31). Nights awakening
due to complaints not different (surgery
3.6+2.9 vs. splint 2.94£3.0), 95% CI -0.2-
1.7. Severity of main complaint higher in
surgery (6.4+2.7 vs. 5.1+3.1) 95% ClI
0.4-2.2. Paraesthesia during the day:
surgery 5.5+2.9 vs. splint 4.0+3.4 (95%
Cl 0.5-2.5). Paraesthesia at night: surgery
5.2+3.6 vs. splint 4.5+3.4 (95% CI -0.4-
1.8). Mean aggregate costs 2,126€
surgery vs. 2,111€ splint, NS.
Absenteeism comparable (50 vs. 52
days).

ints vs. Other Treatments including Exercise and Yoga

Grip strength (pretest/posttest) mean+SD:
161.6+70.4/ 187.4+68.8 vs. splint
183.9+69.5/ 190.5+68.2mmHg (p=0.37).
Pain reduced (pre-/post-test) mean+SD:
yoga 5.0+2.8/2.9+2.2 (p = 0.02) vs. splint
5.242.1/4.3+£2.2 (p = 0.16). Median nerve
sensory conduction (pretest/posttest)
mean+SD: yoga 4.40+1.5ms/ 3.97+1.5 (p

“In the Netherlands, surgery is
more cost-effective compared
with splinting, and
recommended as the preferred
method of treatment for
patients with CTS.”

“In this preliminary study, a
yoga-based regimen was more
effective than wrist splinting
or no treatment in relieving
some symptoms and signs of
carpal tunnel syndrome.”

Population-based
study with likely
relatively
suboptimal control
over treatments.
Small sample size.
Applicability of
cost datato U.S.
questionable.

Grip strength
increase may be
from activity in
yoga as
comparison
presumably an
inactive splint
which may have
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Pennsylvania. No
mention of COI.

splinting not described. Assessments at baseline
and 8 weeks.

=0.18) vs. splint 4.66+1.4/ 4.36+1.6ms
(p=0.28).

caused greater
improvement not
related to CTS.
Lack of description
of controls limits
interpretations.

Brininger 2007 6.0 N =61 at least 18 years of age with a positive Tinel Neutral wrist and metacarpophalangeal (MCP) All groups saw significant decrease in “Our results provide further Small group
sign or Phalen maneuver and complaints of nocturnal splint, custom splint positioning MCP joints 0°- | CTS symptoms (no p-value reported). evidence of the effectiveness numbers. No table
RCT numbness and tingling. Mean age 50 years. 10° flexion, NW/MCP (n = 17) vs. neutral wrist of splinting, designed to target | or graphic for
and MCP exercise group (tendon and nerve an underlying anatomic results. Baseline
Sponsored by the School gliding exercises 3-5x a day with 10 reps in problem, for reducing comparability for
of Health and each position held for 5 seconds), NW/MCP-X symptoms and improving group strength
Rehabilitation Science (n = 16) vs. wrist cock-up splint prefabricated functional status in patients different between
Development Fund, that immobilized wrist in 20° of extension, with mild-to-moderate CTS.” groups.
School of Health and WCU (n = 12) vs. wrist cock-up splint and
Rehabilitation Sciences, exercise, WCU-X (n = 16). All groups wore
University of Pittsburg, splint during sleep for 4 weeks and received
PA. No COI. educational brochure on CTS. Assessments at
baseline, 4 and 8 weeks.
Baysal 2006 55 N = 36 (72 wrists) females with bilateral CTS, EDS Group 1: tendon- and nerve-gliding exercises 5 Pain score before treatment/after “The result of this study All groups were
confirmed. Mean age Group 1 47.8+5.5 years, Group 2 | daily sessions, each exercise repeated 10x each treatment/after 8 weeks follow-up: Group | emphasizes the efficacy of splinted precluding
RCT 50.1+7.3, Group 3, 51.4+5.2 years. session for 3 weeks plus splinting with custom I: 4.8+2.3/3.3+2.9/ 2.6+2.8; Group II: conservative treatment in CTS. | judgment of utility
made neutral volar splint for 3 weeks all nightand | 5.7+2.7/2.2+1.9/ 2.5+2.8; Group IlI: In all patient groups, the of splinting.
No mention of during day (n = 12) vs. Group 2: ultrasound 15 5.6+3.5/1.3+£1.8/ 0.8+0.9. Functional treatment combinations were Unclear if there is
sponsorship or COl. minutes a session to palmar carpal tunnel area, status score: Group I: 20.6+7.8/14.8+7.5/ | significantly effective an independent
frequency 1 MHz, intensity 1.0 W/cm?, 15 14.9+6.6; Group I1: 21.9+9.1/16.1+8.5/ immediately and 8 weeks after | effect of exercise.
treatments 1x a day, 5x a week for 3 weeks plus 16.1+8.7; Group I1l: 20.5+7.1/11.7+3.6/ | the treatment.”
splinting (n =12) vs. Group 3: ultrasound, 12.6+ 3.4. NS between groups for study
splinting and exercises n = 12). Full-time splint outcomes.
use; 8 week treatment. Assessments at first
treatment, end of therapy, and after 8 weeks
follow-up.
Fusakul 2014 55 N =66 (126 hands) aged 18 and older with CTS Group I: low level laser therapy (LLLT), 18J per | Symptom Severity Scale (SSS) mean+SD | “[B]oth LLLT and splints LLLT significantly

RCT

Sponsored by a grant
from the Research
Support Funding of the
Faculty of Medicine at
Vajira Hospital,
Navamindradhrirja
University, Thailand. No
COl.

symptoms and a mild-to-moderate diagnosis made with
clinical exams and electrodiagnosis. Mean age Group |
—50.70£1.39 years, Group Il —50.79£1.38 years.

session over carpal tunnel area, 15 sessions for 5
weeks plus neutral wrist splint at night and
during day for 12 weeks (n = 63) vs. Group Il:
placebo treatment, red light without laser power
output over carpal tunnel, 15 sessions for 5
weeks plus neutral wrist splint at night and
during day for 12 weeks (n = 63). Both groups
encouraged to perform tending gliding exercises.
Follow-up 5 and 12 weeks after treatment.

(baseline/week 5/week 12): Group |
2.10+0.68/1.68+0.66/1.49+0.58 vs.
Group 11 1.68+0.56/1.43+0.49/1.35+0.51
(p=0.031 at week 5). Distal motor latency
(DML) mean +SD (baseline/week 12):
Group | 4.84+0.15/4.73+0.13 vs. Group
11 5.20+0.18/6.63+1.10 (p=0.015).

improved the clinical
parameters of our study, but
LLLT was electroneuro-
physiologically superior to
splints with regard to the
conduction of the median
motor nerve fibers.”

better than sham at
3 months for
median nerve distal
motor latency and
better for grip
strength. Both
groups splinted,
precluding
assessment of
splint’s utility.

NYS WCB MTG - Hand, Wrist and Forearm Injuries 178




Soyupek 2012 45 N =52 (81 wrists) with CTS, EDS confirmed. Mean Phonophoresis with corticosteroid VAS difference from baseline to after 3 “[TThe most effective PCS group better

age splinting, PCS, PNSAI: 47.95+6.93 years, (betamethasone valerate %0.1 cream), CS (PCS) | months, mean+SD (baseline/after 3 treatment modality for CTS than splinting or
RCT 50.50+8.71 years, 53.79+10.40 years. over carpal tunnel for 10 minutes/session at months): splinting group was P-CS according to PNSAI groups.
frequency 3 MHz, intensity 1.5 W/cm? 5x a 50.69+23.45/37.91+23.94 (NS); PCS ultrasonographic
No mention of week for 3 weeks (n = 28) vs. phonophoresis 60.35+18.95/30.35+18.15 (p <0.017); investigations and other
sponsorship or COI. with non-steroidal anti-inflammatory drug PNSAI 69.13£16.21/45.65+23.65 (p findings.”
(diclofenac diethyl ammonium gel), NSAI <0.017). Boston Questionnaire total
(PNSAI) over carpal tunnel for 10 difference from baseline to after 3

minutes/session frequency 3 MHz, intensity 1.5 months, mean+SD (baseline/after 3
W/cm? 5x a week for 3 weeks (n = 23) vs. wrist months): splinting group
splinting in neutral position during day and at 43.34+10.89/39.26+10.03 (NS); PCS

night first 15 days and then when CTS 54.21+11.34/39.14+10.33 (p <0.017);
symptomatic (n = 23). Follow-up 3 months after | PNSAI 53.69+41.86/41.86+10.03 (p
treatment. <0.017). Tinel’s sign, %, difference from

baseline to after 3 months (baseline/after
3 months): splinting group 65.2/60.9
(NS); PCS 82.1/50.0 (p <0.017); PNSAI
82.6/65.2 (NS). Phalen’s sign, %,
difference from baseline to after 3
months (baseline/after 3 months):
splinting group 60.9/52.2 (NS); 89.3/50.0
(p <0.017); PNSAI 78.3/39.1 (p <0.017).

Kumnerddee 2010 4.0 N = 61 with mild-to-moderate CTS, EDS confirmed. Acu group: 10 sessions of electro-acupuncture Mean+SD VAS (baseline/end of “Electro-acupuncture provides | Comparable
RCT Mean age acupuncture — 50.37+9.01years; night 2x a week on meridian of affected area (n =30) | treatment): acupuncture more pain attenuating effect efficacy, but pain
splinting — 51.73+8.92 years. vs. NS group: prefabricated volar neutral wrist 22.57+22.27/7.97+14.99 vs. night than night splinting in mild-to- | symptoms relieved
Sponsored by splint worn at night for 5 weeks (n = 31). splinting 22.59+26.09/17.60+22.37 (p = moderate degree CTS.” slightly better with
Pramonkutklao Assessments at baseline and end of treatment. 0.028). NS between groups for Symptom acupuncture group.
Severity Scale (p = 0.295) and Functional Study susceptible

Hospital’s Foundation -y O
under Her Royal Status Scale (p=0.663). to significant

Highness Princess Maha contact time bias.

Chakri Sirindhorn’s
Patronage. No mention

of COl.
Storey 2013 45 N = 49 diagnosed with CTS from history and clinical C-Trac splint (C-shaped, tubular, semirigid No significant differences between “These results suggest that C- | Pilot study
exam confirmed with nerve conduction studies. Mean frame contoured around dorsum of wrist and groups for primary outcomes, Levine Trac splint is not dissimilar in | showing similar

RCT age C-Trac splint 47 years, BWB 39 years. hand with air pressure bladder to control symptom (p = 0.213) and function (p = efficacy to a resting Beta Wrist | efficacy between
pressure to 180-190mmHg for 2 minutes) 3x a 0.308) scores by week 8. No significant Brace.” C-Trac splints

No mention of week first 4 weeks then as necessary (n = 25) differences between groups for secondary compared to Beta

sponsorship. No COI. vs. Beta Wrist Brace (BWB) resting splint at outcomes at 8 weeks, Semmes-Weinstein wrist braces at 8
night and during activities that provoke monofilament scores (p = 0.0567), grip weeks, 6 months
symptoms first 4 weeks then as necessary (n = strength (p = 0.568), lateral pinch (p = and 12 months.
24). Follow-up at 4, 8, 26, and 52 weeks. 0.728), tripod pinch (p = 0.183).
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De Angelis 2009
RCT

Sponsored by the AGF
Orthopaedic Devices

s.r.l. company. No COl.

4.0

N =120 age 18 or older with possible CTS, pain,
numbness, and paresthesias and/or hypoesthesia in the
median nerve distribution, positive Phalen test,
exclusive or predominant in one, and
electrophysiological diagnosis of CTS. Mean age
MANU® 46.0+11.8 years, CAMP TIELLE® 46.3+7.9
years.

Hand brace MANU® that does not impede
thumb-index finger pinch, thumb-little finger
opposition, and wrist flexion and extension
worn every night for 3 months (n = 59) vs.wrist
splint CAMP TIELLE® that immobilizes wrist
in dorsiflexion position with external angle of
30° and internal angle of 16° worn every night
for 6 months (n = 61). Follow-up at 3 months
and 6 months after treatment.

No significant differences between
groups for the primary study outcomes (p
=0.097-0.821).

“Our findings demonstrate that
a conservative treatment by
the hand brace or a splint is
effective as long as they are
employed as already shown in
other studies.”

High dropout rate.
At 3 months,
comparable
efficacy

Evidence for the Use of Acupuncture
There are 4 moderate-quality RCTs incorporated into this analysis.(781, 792-794) There are 3 low-quality RCTs in Appendix 2.(795-797)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Acupuncture, Acupuncture Therapy, carpal tunnel
syndrome, CTS, median nerve neuropathy, median neuropathy, median nerve disease, entrapment, neuropathy, nerve compression, burning, itching, numbness, tingling, wrist, hand, palm, finger, pain,
controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random,* randomized, randomization, randomly; systematic, systematic review,
retrospective studies, and prospective studies. We found and reviewed 40 articles in PubMed, 411 in Scopus, 83 in CINAHL, 46 in Cochrane Library and 0 in other sources. We considered for inclusion 7
from PubMed, 2 from Scopus, 0 from CINAHL, 0 from Cochrane Library and 0 from other sources. Of the 9 articles considered for inclusion, 8 randomized trials and 2 systematic studies met the inclusion

criteria.
Author/Year Score (0- Sample Size Comparison Group Results Conclusion Comments
Study Type 11)
Conflict of Interest
(ca)

Yao 2012 7.0 N = 41 (gender not specified) acupuncture-naive adult | Acupuncture group given treatment during 6 Comparing baseline to three months “Both treatment and placebo Splints given to all
patients with mild to moderate CTS. Found through weekly sessions for 20 minutes. Group asked to | after the last treatment carpal Tunnel groups demonstrated participants. Small

RCT electro diagnostic testing; mean age: Group 1 feel a de-qgi sensation; heaviness (n = 21) vs. Self-Assessment Questionnaire improvements from baseline.” sample size with
48.5+10.5; Group 2 — 53.6+7.65. Placebo acupuncture group acupuncturists (CTSAQ) scores improved in both 20% dropout in 1

Sponsoredby the stopped manipulate needle for 2 seconds. Both groups. Group 1, 0.58 improvement (p = arm. Acupuncture

Department of groups given wrist splints for sleeping (n =20). | 0.03), Group 2 improved by 0.81 (p = not superior to

Physical Medicine Follow-up baseline, immediately after 6 weeks | 0.001). Analyzing CTSAQ hand placebo

and Rehabilitation, treatment, 2 weeks and 3 months after last function 3 months after last treatment acupuncture.

university of treatment. group 1, improvement by 0.45 (p =

California and by the 0.17) and group 2, improvement by 0.48

National Institute of (p = 0.02) both improved significantly.

Disability Research

grant.

Yang 2009 5.5 N =77 (63 Acupuncture 8 sessions of 30 minutes duration for 4 weeks (2x a week) (n = 38) vs. At study end, there was a high “Despite the limitations, this Minimal differences
females/14 Steroid treatment group: 20mg daily of prednisolone for 2 weeks and 10mg daily for percentage of improvement in both randomized, controlled study between groups

RCT males) following 2 weeks. 4 weeks total (n = 39). Follow-up baseline, 2 weeks, 4 weeks for acupuncture and steroid groups at 2 indicates that short-term observed.
consecutive Global Symptom Score and nerve conduction study (NCS) scores at baseline and 4 weeks and 4 weeks (p < 0.01). Although | acupuncture treatment is as Population poorly
and weeks. there was no statistical significance effective as short-term low- described.
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Sponsored by Kuang prospective between the two group at these follow dose steroid for mild-to-
Tien General patients with ups. moderate CTS.”
Hospital grant. mild to Nocturnal awakening week 4, acu group
No COl. moderate CTS 3.5+ 3.8 vssteroid group 1.5+ 1.9, (p <
and naive to 0.03).
acupuncture
treatment
(confirmed by
NCS); mean
age: Group 1 —
9.3+8.9; Group
2 —49.9+10.3.
Yang 2011 5.0 N =70 whom Acupuncture consisted of 8 sessions of 30 minute duration administered for 4 weeks Global Symptom Score (GSS) month 7, “[TTherefore, we conclude that | Long term follow
had not done (twice a week) (n = 38) vs. Steroid treatment group prescribed 20mg daily of group 1 3.445.8 vs group 2 7.2+5.4 (p acupuncture treatment can be up of prior study.
RCT any other type | prednisolone for 2 weeks and given 10mg daily for following 2 weeks. 4 weeks total (n | <0.01). GSS at month 13 group 1, considered as an alternative No statistical
of intervention | =39). Follow-up at 7 months and 13 months after treatment. 4.5+7.7 vs group 2, 1148.6 (p <0.01). therapy to other conservative difference between
Sponsoredby Kuang since the other Month 13 — Baseline improvement in treatments for those who do not | groups at any time
Tien General study. (Yang GSS group 1, -11.53+7.63 vs group 2, 3.- | opt for early surgical point.
Hospital grant. No 2009); Mean 28+10.64 (p <0.01). Distal Motor decompression.”
COL. age: Group 1 — Latency (DML) Month 13 — Baseline
49.3+8.9; improvement; group 1, -1.44+1.07 vs
Group 2 — group 2 -0.18+1.04 (p <0.01). Compound
49.9+10.3. Muscle Action Potential (CMAP) group
1 improvement 0.56 £1.25 (p <0.01).
Motor Nerve Conduction Velocity
(MNVC) at Month 13, group 52.7+4.0 vs
group 2 49.7+4.6. Month 13 — Baseline
group 1, -0.47+4.00. Sensory Nerve
Action Potential (SNAP) Month 13 —
Baseline, acupuncture improvement
2.75+6.15 (p<0.01). Distal Sensory
Latency (DSL) Month 13 — Baseline
acupuncture vs steroids, -0.36+0.62 vs
0.23+0.71 (p <0.01). Both groups
improved significantly Month 13 —
Baseline in Wrist Palm Sensory nerve
conduction velocity, (p <0.01).
Kumnerddee 2010 4.0 N =61 with Acupuncture group, 10 sessions 2x a week, needles placed around median nerve and Boston Carpal Tunnel Outcome Scale “Electro-acupuncture provides | Comparable
mild to received 1 Hz current for 30 minutes (n =30) vs. Night Splinting group for 5 weeks, use | (BCTS) decreased significantly, 1.92+ more pain attenuating effect efficacy, but pain
RCT moderate CTS | of metal bar splint to restrict wrist flexion during sleep (n = 30). Follow-up at baseline 0.54 (baseline) to 1.53+0.34 (treatment than night splinting in mild-to- | symptoms relieved
who have not and immediately after treatment period (5 weeks). end) Acu group (p <0.001) vs. 1.88+0.48 | moderate degree CTS.” slightly better with
Sponsoredby participated in (baseline) to 1.61+0.43 (end) (p <0.007) acupuncture group.
Pramonkutklao surgical splint group. Acu group Symptom Study susceptible to
Hospital’s treatment, Severity Scale (SSS) 2.03+0.61(baseline)
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Foundation under
Princess Maha
Chakri Sirindhorn’s
Patronage

steroid
injections, or
were pregnant,
all patients
asked to
discontinue use
of NSAIDs
during study;
age: Group 1:
50.3749.01;
Group 2:
51.73+8.92

to 1.57+0.39 (end), Functional Status
Scale (FSS) 1.76+0.63 (baseline) to
1.50+0.39 (end) and VAS 22.57+22.67
(baseline) to 7.97+14.99 (end) scores all
decreased significantly (p <0.05) vs.
night splinting for which only SSS
decreased significantly (p = 0.008) at 5
weeks. Comparing groups: VAS
reduction Acu group 14.60+19.31 vs
4.97+24.37 NS group (p = 0.028).

significant contact
time bias.

Evidence for the Use of Low-Level Laser Therapy for CTS
There are 11 moderate-quality RCTs and 1 moderate-quality crossover trial incorporated into this analysis.(779, 799, 802-811) There is 1 low-quality RCT in Appendix 2.(812)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: laser or low-level laser therapy, carpal tunnel,
medial nerve, median carpal, median nerve neuropathy, median neuropathy, median nerve disease, entrapment, neuropathy, nerve compression, burning, itching, numbness, or tingling; controlled clinical
trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective studies,
prospective studies, epidemiological studies, epidemiological research, and Nonexperimental Studies. We found and reviewed 41 articles in PubMed, 541 in Scopus, 29 in CINAHL, 38 in Cochrane Library
and. We considered for inclusion 9 from PubMed, 5 from Scopus, 0 from CINAHL, and Cochrane Library. Of the 14 articles considered for inclusion, 13 randomized trials and 0 systematic review met the
inclusion criteria.

Author/Year Score (0- Sample Size Comparison Group Results Conclusion Comments
Study Type 11)
Irvine 2004 7.5 N =15 (12 Gallium/aluminum/ arsenide laser treatment (n = 8) vs. Control group or treatment with | Improvement in sham laser (p = 0.034) “[LILLT is no more effective in | No difference
female/3 male) | asham laser (n = 7). Follow-up for 4 weeks. and LLLT treatment groups, (p = the reduction of symptoms of between groups.
RCT with CTS. 0.043). NS between group differences, CTS than is sham treatment.”
Double-blind Ranging in age (p =0.69).
from 34 to 67
No mention of years, (46 +
sponsorship. One of 11).
the authors (K. M. C.)
funded by Alberta
Heritage Foundation
for Medical Research
as clinical
investigator.
Tascioglu 2012 7.5 N =60 (46 First group received Ga-Al-As laser irradiation at each point, once daily, 5 days a week | Pain scores decreased significantly in all | “In conclusion, the results of Comparable results
female/14 (N = 20) vs. Second group treated with same low-power laser, but painful points groups at Study end for group I, 1l and this study indicate that low showing LLL not
RCT male) with irradiated with duration of 1 minute, once daily, 5 days a week (n = 20) vs. Third group | 1, (p <0.001, p <0.001, and p < 0.01). level laser, given at two superior to placebo.
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Placebo-controlled

No mention of
sponsorship or COl.

CTS
symptoms
shorter than 6
months. Aged

received placebo laser, with duration of 2 minutes irradiation, 1x daily, 5 days a week
(n = 20). Follow-up for 15 days.

FSS scores improved in all groups, (p
<0.05).

different dosages, was no more
effective than placebo in the
treatment of CTS.”

between 28
and 68 years.
Bakhtiary 2004 7.0 N =40and 10 | Ultrasound,15 minute sessions with frequency of 1 MHz and intensity of 1.0W/cm?, Thumb sensory latencies favored “[U]ltrasound treatment is more | Suggests laser not
(gender not pulsed mode duty cycle of 1:4 and transducer area 5cm? (N = 45) vs. Low-level laser ultrasound: -0.7 vs-0.2, (p = 0.003). effective than low level laser effective compared
RCT specified) with | therapy, applied low intensity 9J, infrared laser diode, 830nm at 5 points, 1.8J/point, Other electrodiagnostic measures all therapy in patients with mild to | with ultrasound.
bilateral and daily 15 minute sessions 5 times a week (n = 45). Follow-up for 3 weeks. favored ultrasound. VAS pain scores - moderate carpal tunnel
Sponsored by a grant unilateral CTS 6.3 in the ultrasound group vs. syndrome.”
from Semnan Medical confirmed by -2.0 in laser group, (p <0.001) at 4
Sciences University. electromyogra weeks after completion of treatment.
No mention of COI. phy or 90
wrists. Age
means for
laser/ultrasoun
d groups: 48
(13.4) /45
(17.2).
Naeser 2002 6.5 N=11(2 Device 1: Red-beam laser, continuous 15-mW, applied to shallow acupuncture points McGill Pain Questionnaire scores were | “[LLLT] appears to be an Small sample size.
female/9 male) | located on the fingers and hand, 3 times weekly (n = 11) vs. Device 2: Infrared pulsed significantly lower with real treatment, affective substitute for Combined therapy
RCT with mild to laser, 180ns, 9.4W, located on the elbow, shoulder, upper back, and cervical paraspinal | (p = 0.0035). Sensory latencies were surgery...especially when this precludes
Double-blind moderate CTS, | areas, 3 times weekly (n = 11) Device 3: Microamps TENS 580pA-3.5mA device, improved with real treatment, (p = new conservative treatment is assessment of value
Crossover EDS applied to the affected wrist, 3 times weekly (n = 11). Follow-up for 3 to 4 weeks. 0.009), but not motor latencies, (p = applied in the early stages of of laser. Variable
confirmed. 0.27). CTS (preferably within 1y of numbers
Sponsored in part by Age range symptom onset) and with treatments. 27%
the American Society from 40 to 68 middle to moderate cases (as incomplete data.
for Lasers in Surgery years (mean defined with NCSs and where
and Medicine’s 16th 53.5y). there is no abnormality on
Annual Meeting. No needle electromyography).”
COl.
Evcik 2007 6.5 N =81 (70 Group 1 or laser group received 7 joules/per point over carpal tunnel area at wrist (n = VAS scores for day and night showed “In using LLLT, (1) there was Comparable results
female/11 41) vs. Group 2 or placebo received placebo laser therapy (n = 40). Follow-up at 4 and significant decrease in both groups at no difference relative to pain for pain relief.
RCT male) with 12 weeks. end of therapy, (p < 0.001). Statistically | relief and functional capacity Although LLLT
Placebo-controlled CTS diagnosis, significant improvement in sensory during the follow-up in CTS group showed some
Double-blind on both nerve velocity, and sensory and motor patients; (2) there were positive | improvement in
clinical distal latencies in laser group, (p effects on hand and pinch grip hand and pinch grip
No mention of examination <0.001), and sensory nerve velocity strengths.” strength over
sponsorship or COl. and meaningful in placebo group, (p <0.05). placebo.
electromyogra
phic (EMG)
study. Age
range, 26-78.
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Ekim 2007 6.5 N =19 (18 Group 1 or LLLT with dosage 1.5J / per point once daily for 10 days (n = 10 hands) vs. Mean differences at 3 months “CTS only add to the suffering | Small sample size.
female/1 male) | Group 2 or placebo laser therapy group once daily for 10 days (n = 9 hands). Follow-up at | significant; 95% ClI, (-15 — (-5)) and of RA patients with Rheumatoid
RCT with clinical 3 months. placebo (-5 — (-2)). No other statistically | disorganized hand functions.” arthritis population,
and significant improvements in the other with utility for
No mention of electrophysiol clinical symptoms and occupational or
sponsorship or COl. ogic evidence electrophysiological assessments. general populations
of CTS with unclear.
RA. Age 33-72
years.
Yagci 2009 6.0 N =45 (hands) | Splinting or S group splinted in neutral position with standard cotton—polyester splints (n No differences at baseline and third “As a conclusion, both SLLLT | Comparable
with symptoms | =24) vs. splinting plus low-level laser therapy SLLLT an infrared Ga—Al-As diode laser month, (p >0.05). Symptom severity and splinting provided efficacy.
RCT and signs of device wavelength 830nm (n = 21). Follow-up for 3 months. score of SLLLT group statistically improvements in clinical
Masked-controlled suspected CTS lower than S group, (p =0.03). Sgroup | parameters but SLLLT is
over 3 months. had improvement in only BQ symptom | electrophysiologically superior
No mention of Mean age for severity score, (p = 0.001), and there to splinting.”
sponsorship or COl. S/and SLLLT was a significant decrease in grip
groups: strength (p = 0.016).
51.75+12.09/
49.47+6.32.
Chang 2008 5.5 N = 36 with Laser group received laser treatment (10 Hz, 50% duty cycle, 60 mW, once daily for No significant differences seen in motor | “LLLT was effective in Small sample size
mild to two weeks (N = 20 wrists) vs. Placebo group received sham laser treatment (N = 20 latency and sensory peak latency alleviating pain and symptoms, | and short follow up
RCT moderate wrists). Follow-up after 2 weeks of treatment for 18 week. between groups, (p >0.05). Statistically | and in improving functional period. CTS
Placebo-controlled degree of CTS. significant reduction in VAS scores in ability, as well as finger and diagnosis not
Double-blind Age mean for laser group after treatment and at 2- hand strength, in those with standardized.
laser/ and week, (p <0.05 and 0.051). At 2 weeks, | mild to moderate CTS, and the | Trends of longer
Sponsored by the placebo statistically significant differences in therapy had no side effects.” duration disease
National Science groups; 46.01 reductions in Symptom Severity Scale and less nocturnal
Council of the +11.65/49.07 and Functional Status Scales scores awakening in
Republic of China. No +11.28. between groups, (p <0.05). placebo group.
COl. Unusual finding of
increases in
symptoms in
placebo group.
Saeed 2012 55 N =100 with Group A, treated by Ultrasound therapy 1MHz, 1.0 Watt/cm2, 5x a week for 4 weeks (n | Distal motor latency and sensory “Ultrasound treatment proved Ultrasound group
unilateral CTS | =50) vs. Group B, treated with LLLT or 830 nm infrared, 5x a week for 4 weeks (n = latencies were found to be statistically to be more effective than Laser | better than laser at
RCT diagnosed 50). Follow-up for 4 weeks. improved in ultrasound treated group, (p | treatment.” 4 weeks. Unclear
clinically and <0.001). Change from baseline for compliance and
No mention of electrophysiol pain/symptom severity scale/functional dropouts.
sponsorship or COl. ogically. The status scale, (p <0.001).
mean age was
35.59 +6.1.
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Fusakul 2014 5.5 N = 66 with Group I, LLLT with a splint of 15 sessions, 3 times weekly for 5 weeks (n = 63 hands) At 5 and 12 week follow-up “[Bloth LLLT and splints LLLT significantly
mild to vs. Group I, placebo treatment with splint for 15 sessions, 3x a week for 5 weeks (n = significantly better improvements in improved the clinical better than sham at
RCT moderate 63 hands). Follow-up for 5 weeks. LLLT-treated group compared to parameters of our study, but 3 months for
Double-blind carpal tunnel placebo, especially for grip strength, LLLT was electro- median nerve distal
syndrome TO/T5/T12; (p = 0.414/0.313 / 0.554). neurophysiologically superior motor latency and
Sponsored by grant (CTS). Mean Distal motor latency of median nerve to splints with regard to the better for grip
from Research age for group | significantly improved in LLLT vs conduction of the median strength.
Support Funding of /11: 50.70 * placebo group, (p < 0.05). motor nerve fibers.”
the Faculty of 1.39/50.79 =
Medicine at Vajira 1.38.
Hospital,
Navamindradhriraj
University, Thailand.
No COl.
Shooshtari 2008 4.0 N = 80 with Group A received low power laser waves by physiolaser Olympic with multiple probe Median transcarpal sensory NCV “Laser therapy as a new Sparse
CTS based on | five times weekly (n = 40) vs. Group B received flash laser (n = 40). after/before treatment, (p <0.001). Hand | conservative treatment is methodological
RCT clinical grip power increased 15.39% Group A effective in treating CTS details. Hand grip
examination with no meaningful improvements in paresthesia and numbness and improved in LPL
No mention of and Group B. NCV of median nerve in improved the subjects’ power group.
sponsorship or COl. electromyogra Group A improved about 3.25% ms, of hand grip and
phic (EMG) 1.99% ms, 6.43 m/s, with no meaningful | electrophysiological
findings. Age changes in Group B. parameters.”
range 30-70.
Raeissadat 2010 4.0 N =65 (hands) | Group I received local corticosteroid injection or Hydrocortisone 50mg (n = unknown) | Severity of disease in injection group “Low level laser therapy can be | Comparable
with mild or vs. Group I, received low level laser therapy or 20J/cm2 in 11 seconds/session for each | based on electrodiagnostic findings; mild | as effective as local injection in | efficacy. Patient
RCT moderate CTS. | of 5 points, 775nm, 10 sessions and 3sessions / week (n = unknown). Follow-up for 10 | in 41.2%, moderate in others. After 10 reducing pain and severity of blinding not
Single-blind The mean age | months. months, electrodiagnostic studies normal | disease (based on possible due to

No mention of
sponsorship or COl.

of patients was
43.9 years.

in 32.4% (38.7% before treatment), mild
in 23.5% (22.6%), moderate in 41.2%
(35.5%), severe in 2.9% (3.2%). Median
nerve distal sensory latency before
(DSL1) and 10 months after
accomplishing treatment and comparison
of 2 groups: injection therapy vs laser
therapy: 4.28+0.36 vs 4.25+0.43 DSL1,
and 3.940.5 vs 4+0.6, DSL2, (p >0.05).
Distal motor latency: 4.3+0.6 vs
4.33+0.65 (MDL1) and 4.2+0.7 vs
4.17+0.8 (DML2), (p <0.05). Before vs.
10 months after treatment severity of
disease: mild 45.2% vs 22.6%.

electrodiagnostic medicine
classification) in patients with
mild and moderate CTS even in
long term (after 10 months).”

different treatments
(injection vs. laser).
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Evidence for the Use of Manipulation and Mobilization for CTS
There are 2 moderate-quality RCTs incorporated into this analysis.(637, 819) There are 3 low-quality RCTs in Appendix 2.(625, 820, 821)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: manipulation or mobilization / carpal tunnel,

median nerve, median, carpal, disease, entrapment, neuropathy, syndrome, compression, CTS, burning, itching, numbness, tingling, hand, palm, finger, wrist, and pain; controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective studies.
We found and reviewed 38 articles in PubMed, 172 in Scopus, 26 in CINAHL, and 10 in Cochrane Library. We considered for inclusion 3 from PubMed, 8 from Scopus, 3 from CINAHL, 1 from Cochrane
Library and 0 from other sources. Of the 15 articles considered for inclusion, 3 randomized trials and 8 systematic studies met the inclusion criteria.

Author/Year Score (0-11) Sample Size Comparison Group Results Conclusion Comments
Study Type
Davis 1998 5.0 N =91 (gender not Ibuprofen (800mg 3x a day for 1 week, CTS outcome assessment physical “Carpal tunnel syndrome associated with | Baseline did not exclude prior ibuprofen use
specified) age 21-45 years | then 2x a day for 1week, then PRN 7 distress (mean+SD) baseline to end of | median nerve demyelination but not or manipulation, but prior use of these
RCT with self-reported weeks) and nocturnal cock-up wrist study: IBU and splint 14.66+9.89 to axonal degeneration may be treated with | treatments is likely differential between the 2
symptoms of CTS and supports (n = 46) vs. high velocity, low 5.74+ 6.28 vs. ultrasound and commonly used components of groups and is a potentially fatal study flaw.
Sponsored by a grant from EDS confirmed CTS. amplitude manual thrust procedures: manipulation 12.47+8.07 to 9.25+8.14 | conservative medical or chiropractic Ibuprofen use PRN after 2 weeks and subject
the National Chiropractic Mean age ibuprofen group | manipulation to upper extremity and spine | (p = 0.0132). CTS outcome care.” contact differed between groups, providing
Mutual Insurance 3845 year, manipulation (3 treatments a week for 2 weeks; 2 assessment mental distress (mean+SD) bias in favor of manipulation/ultrasound.
Company. No mention of group 3616 years. treatments a week for 3weeks; 1 treatment | baseline to end of study: IBU and High dropout rates. Study mainly compares
COl. a week for 4 weeks) plus ultrasound splint 33.61+12.02 to 14.94+11.33 vs. variable dose ibuprofen vs. manipulation plus
applied over carpal tunnel for half ultrasound and manipulation ultrasound as both splinted. Since ibuprofen
chiropractic treatment visits, 1 MHz and 28.94+11.69 to 17.29+13.24 (p = not effective and evidence that ultrasound is,
1.0-1.5 W/cm at 50% duty cycle 5 minutes | 0.0085). No significance between results suggest manipulation is not effective.
plus nocturnal wrist supports (n = 45). group difference in EDS.
Study 9 weeks. Assessments at baseline,
end of study.
Burke 2007 5.0 N = 24 with clinically Graston Instrument-assisted soft tissue VAS pain ratings (baseline/post- “Although the clinical improvements This study’s two arms are both active
suspected CTS. Mean age | mobilization surgery (GISTM) (N=14) treatment/3months): CISTM were not different between the 2 manual | treatment, precluding ability to address
RCT TISTM 39.8+8.75 years, vs. soft tissue mobilization (STM) 61.5+26.6/9.8+12.5/9.2+11.0 vs. STM | therapy techniques, which were efficacy of manual therapy.
STM 43.4+5.32 years. surgery administered with clinician hands | 60.5£17.9/ 15.4+19.6/33.7£28.8 (p compared prospectively, the data
Sponsored by the (N=12). 6 week treatment (2 times a <0.05). substantiated the clinical efficacy of

TherapyCare Resources,
Inc. No COl.

week for 4 weeks, then once a week for 2
weeks). Follow-up at 3 months.

conservative treatment options for mild
to moderate CTS.”

Evidence for the Use of Massage
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There is 1 moderate-quality RCT incorporated into this analysis.(822) There are 2 low-quality RCTs in Appendix 2.(823, 824)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Massage, soft tissue massage and carpal tunnel
syndrome, CTS, median nerve neuropathy, median neuropathy, median nerve disease entrapment, neuropathy nerve compression, burning, itching, numbness, tingling, and pain; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective studies,
prospective studies, epidemiological studies, epidemiological research, and Nonexperimental Studies. We found and reviewed 22 articles in PubMed, 209 in Scopus, 13 in CINAHL, 128 in Cochrane
Library and 0 in other sources. We considered for inclusion 3 from PubMed, 0 from Scopus, 0 from CINAHL, 0 from Cochrane Library and 0 from other sources. Of the 3 articles considered for inclusion,
3 randomized trials and 0 systematic studies met the inclusion criteria.

Author/Year

Score (0-11)

Sample Size

Comparison Group

Results

Conclusion

Comments

Study Type
Madenci
2012

RCT

No mention of sponsorship
or COl.

4.5

N =80 (76 females/4
males) with CTS with
symptoms for longer
than 6 weeks and at least
1 positive test of
following: Tinel, Phalen,
Buda, and Carpal
compression test.
Between the ages of 31
and 65

Group I, splint plus massage;
Madenci hand massage technique
(MHMT) self-applied for 6 weeks
with weekly follow-up visits (n =
40) vs. Group Il, splint (n = 40).
Both groups received tendon and
nerve gliding exercises and
analgesic drugs. All wore wrist-
hand resting splint during sleep at
night for 6 months.

Patient global assessment (PGA, pre-treatment/post-treatment,
mean+SD): Group | (8.5+1.1/2.3+0.8) v. Group Il
(8.2£1.2/4.140.7), p = 0.001. Physician global assessment
(MDPGA, pre-treatment/post-treatment, mean+SD): Group |
(5.940.8/1.2+0.5) v. Group Il (5.1+0.9/2.7+0.8), p = 0.002. Grip
strength right: Group | (25.4+6.3/30.3+5.2) vs. Group 11
(25.745.9/28.2+3.2), p = 0.042. Grip strength left: Group |

(21.2+3.2/26.9+2.6) vs. Group I1 (20.5+3.3/24.1+2.3), p = 0.041.

Boston symptom severity scale: Group | (3.9£1.1/1.840.4) v.
Group 11 (3.7+1.0/2.5+0.5), p = 0.001. Boston functional
capacity scale: Group I (3.2+0.8/2.0+0.4) v. Group Il
(3.2+0.6/2.6+0.6), p = 0.001.

“Statistically more significant
improvement was observed in
PGA, MDPGA, hand grip
strength scores, and
electrophysiological parameters
in the group applied MHMT as
compared to the group applied
splint therapy only.”

Data suggest “splint+massage”
treatment superior to splint along
for global score outcome but not
for any other outcomes including
objective electrodiagnostic
measures. Study susceptible to
significant contact time bias. Both
groups also provided exercises and
analgesics.

Evidence for the Use of Therapeutic Touch for CTS
There are no quality studies. There is 1 low-quality RCT in Appendix 2.(825)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Therapeutic touch and carpal tunnel syndrome,
CTS, median nerve neuropathy, median neuropathy, median nerve disease entrapment, neuropathy nerve compression, burning, itching, numbness, tingling, and pain; controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective studies, prospective
studies, epidemiological studies, epidemiological research, and Nonexperimental Studies. We found and reviewed 22 articles in PubMed, 209 in Scopus, 13 in CINAHL, 128 in Cochrane Library and 0 in
other sources. We considered for inclusion 1 from PubMed, 0 from Scopus, 0 from CINAHL, 0 from Cochrane Library and 0 from other sources. Of the 1 article considered for inclusion, 1 randomized
trials and O systematic studies met the inclusion criteria.

Evidence for the Use of Ice

There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: ice; self-applied ice, cold therapy, carpal tunnel
syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease, syndrome, median nerve, median neuropathy, burning, itching, numbness, tingling,
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hand, palm, finger, wrist, pain; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly;
systematic, systematic review, retrospective, and prospective studies. We found, reviewed and considered for inclusion 19 articles in PubMed, 7 in Scopus, 0 in CINAHL, 0 in Cochrane Library and 0 from
other sources. Zero articles met the inclusion criteria.

Evidence for the Use of Heat
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Self applied heat, heat therapy, electrical induced heat,
dielectric heating, self-applied heat therapy, carpal tunnel syndrome, CTS, median nerve neuropathy, median neuropathy, median nerve disease, entrapment, neuropathy, nerve compression, burning, itching,
numbness, tingling, and pain; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic,
systematic review, retrospective, and prospective studies. We found and reviewed 44 articles in PubMed, 34 in Scopus, 2 in CINAHL, and 38 in Cochrane Library. We considered for inclusion 1 from PubMed, 1
from Scopus, 0 from CINAHL, 0 from Cochrane Library and 0 from other sources. Of the 2 articles considered for inclusion, 0 randomized trials and 0 systematic studies met the inclusion criteria.

Evidence for the Use of Diathermy

There are 2 moderate-quality RCTs incorporated into this analysis.(829, 830)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: diathermy; carpal tunnel syndrome, median
neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease, syndrome, median nerve, median neuropathy, controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective studies. We found and
reviewed 33 articles in PubMed, 153 in Scopus, 0 in CINAHL, and 3 in Cochrane Library. We considered for inclusion 0 from PubMed, 2 from Scopus, 0 from CINAHL, 1 from Cochrane Library and 0
from other sources. Of the 3 articles considered for inclusion, 2 randomized trials and 0 systematic studies met the inclusion criteria.

Author/Year
Study Type

Conflict of
Interest (COI)
Frasca 2011

RCT
Double-blind

No sponsorship
or COI

Score
(0-11)

Sample Size

N =22 (19 females/3 males) with
idiopathic unilateral or bilateral, mild to
moderate carpal tunnel syndrome (CTS).
Mean age HT group 50.8+13.8 and for SC
group 56.4+13.8

Comparison Group

Hyperthermia treatment or HTG
for 8 sessions, 20 minutes each (n
=11) vs. sham-controlled groups
or SCG for 8 sessions, 20 minutes
each (n = 11). Follow-up at
baseline and 3 weeks.

Results

At final visit of HTG improvement in pain severity vs. baseline
(VAS: p =0.002, Levine-Boston | p <0.0001) and functional
impairment (Levine-Boston Il p = 0.002) No significant
difference in SCG vs. baseline value (VAS p = 0.713 Levine-
Boston I p = 0.14). Comparisons of changes in outcome
measures for HTG pain severity (VAS p = 0.004, Levine-Boston
I p = 0.009) No significant difference for SCG. VAS for HTG
17.9mm.

Conclusion

“Hyperthermia produced
short-term improve-ments in
pain and function in patients
with mild to moderate carpal
tunnel syndrome in the
absence of any sizeable
change in neurophysiological
parameters.”

Comments

Small sample size. Study
represented as double blinded, but
cannot blind this type of study
design using heat.

Incebiyik 45 N = 31 females with mild and moderate Group 1 hot pack, Short-wave At baseline vs. 3 weeks, between-group comparison: Tinel test/ “SWD provided short-term Data suggest treatment superior to
2014 CTS. Mean age for Group 1 51+10.07 and | diathermy or SWD, and gliding Phalen test/Reverse Phalen test/Carpal compression test/VVAS/ improvements in pain, clinical | placebo. Many cointerventions

for Group 2 44.92+10.84. exercises for 15 sessions, 5 times Levine-Boston Symptom Severity Scale or SSS/ Functional symptoms, and hand function | poorly tracked. Trial susceptible to
RCT weekly (n = 15) vs. Group 2 hot Status Scale or FSS; p <0.001 group 1 vs. p = 0.500 group 2/p in patients with mild and contact time bias.
Double-blind pack, placebo for SWD, and <0.001 vs p = 1.000/ p< 0.001 vs p=1.000/p <0.001 vs p = moderate CTS.”
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gliding exercises for 15 sessions, 5 | 1.000/p < 0.001 vs p = 1.105/p < 0.001 vs p = 0.234/p < 0.001 vs
No mention of times weekly (n = 13). Follow-up p = 0.204.
sponsorship or at baseline and at 3 weeks.
COl.

Evidence for the Use of Ultrasound for CTS
There are 1 high-(640) and 7 moderate-quality(611, 637, 805, 831, 833, 835, 836) RCTs incorporated into this analysis. There are 4 low-quality RCTs in Appendix 2.(785, 832, 837, 838)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: ultrasound therapy, carpal tunnel syndrome, median
nerve neuropathy, median neuropathy, median nerve disease entrapment, neuropathy nerve compression, burning, itching, numbness, tingling, controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective studies, prospective studies, epidemiological
studies, epidemiological research, and Nonexperimental Studies. We found and reviewed 56 articles in PubMed, 6329 in Scopus, 8 in CINAHL, 43 in Cochrane Library and O in other sources. We
considered for inclusion 11 from PubMed, 0 from Scopus, 2 from CINAHL, 0 from Cochrane Library and 0 from other sources. Of the 18 articles considered for inclusion, 13 randomized trials and 1
systematic review met the inclusion criteria.

Author/Year Score Sample Size Comparison Group Results Conclusion Comments
Study Type (0-11)

Ultrasound vs. Placebo

Yildiz 2011 . N =51 (25 median nerves; 43 female/8 Group 1: sham ultrasound (US), Mean+SD VAS (baseline/2 week/8 week): Group 1, “Our results suggest that Ultrasound plus splinting not
male) with signs and symptoms of CTS for | ultrasound system in off mode 15 5.76+2.45/2.72+2.07/3.28+2.74 vs. Group 2, ketoprofen PH in addition to superior to splinting alone.

RCT more than a month and mild-to-moderate minute sessions once a day 5 times | 4.96+2.50/2.41+2.43/2.77+2.74 vs. Group 3, splinting is superior to the Ketoprofen plus splinting was
CTS after electrodiagnostic test a week for 2 weeks plus splinting 6.04+2.40/3.03+1.96/0.98+1.65 (p = 0.002, Group 3> Group 1; p | combination of US and associated with a reduction in

No mention of confirmation. Age range 39-66 years. with a neutral custom-molded =0.004, Group 3 > Group 2). splinting with respect to pain pain at 8 weeks.

sponsorship or thermoplastic volar wrist splint at only in middle term patients

COL. night and during the day for 8 with CTS.”

weeks (n = 17, 25 median nerves)
vs. Group 2: US, pulse mode (1:4)
with gel without medication at 1
MHz frequency and 1 W/cm?
intensity plus splinting (n = 17, 26
median nerves) vs. Group 3:
ketoprofen phonophoresis (PH),
US pulse mode (1:4) with 2.5%
ketoprofen gel at 1 MHz frequency
and 1 W/cm? intensity plus
splinting (n =17, 25 median
nerves). Follow-up for 8 weeks.
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Ebenbichler 6.5 N = 45 (gender not specified) with mild to | Ultrasound daily 15 minute Main changes in symptom complaints were (active/sham): Week | “There are satisfying short to Suggests ultrasound

1998 moderate CTS. Mean age51. sessions, 5x a week for 2 weeks 2 (-1.05/0.05, p = 0.015), end of therapy (-0.17/-2.14, p =0.001) | intermediate term effects due efficacious. High numbers of
then twice a week for 5 more and 6 months (-0.08/-2.76, p <0.0005). Grip strength measures to ultrasound treatment in treatments (20). No assessment

RCT weeks, IMHz with intensity improved (p <0.0005). EDS measures improved (p <0.05). patients with mild to moderate | of blinding provided.
1.0W/cm?, pulsed mode duty cycle idiopathic carpal tunnel

No mention of of 1:4 and transducer area of 5cm? syndrome.”

sponsorship. No (n = 45 wrists) vs. sham ultrasound

COl. (n = 45 wrists). Follow-up period 6
months.

Bilgici 2010 55 N = 34 (22 female/9 male) with CTS. Group A, ultrasound treatment VAS pain / severity of symptoms / functional status / grip “Both ultrasound treatment Both groups improved

Mean age for Groups A and B; 47.33 given under water, 5x a week, for 4 | strength, (p < 0.001) and two point discrimination (p <0.016). and corticosteroid injection meaningfully over time, but

RCT (7.44) and 44.15 (9.30). weeks, intensity of 1.5 watt/cm? for | Group A, improved for all clinical outcomes, (p <0.001), except plus splinting were effective differences between groups
5 minutes, with 2.5 cm? soundhead, | the grip strength. on the clinical symptoms and | minimal with only one

No mention of frequency 3 MHz (n = 16) vs. the electrophysiological significant difference.

sponsorship or Group B, local corticosteroid findings of CTS.”

COl. injection (single 4mg

dexamethasone without lidocaine)
plus splinting (n = 18). Follow-up

for 8 weeks.
Bakhtiary 2004 | 7.0 N =40 (age not specified) and 10 with Ultrasound,15 minute sessions with | Thumb sensory latencies favored ultrasound: -0.7 vs. -0.2, p = “Ultrasound was more Suggests ultrasound
bilateral and unilateral CTS confirmed by frequency of 1 MHz and intensity 0.003. Other electrodiagnostic measures all favored ultrasound. effective than laser therapy for | efficacious. Numbers of
RCT electromyography or 90 wrists. Age means of 1.0W/cm?, pulsed mode duty VAS pain scores were -6.3 vs. -2.0, p <0.001 at 4 weeks after treatment of carpal tunnel treatments (15) in protocol is
for laser/ultrasound groups: 48 (13.4)/45 cycle of 1:4 and transducer area treatment completion. syndrome.” high.
Sponsored by (17.2). 5cm? (N = 45) vs. low-level laser
grant from therapy, applied low intensity 9J,
Semnan Medical infrared laser diode, 830nm at 5
Sciences points, 1.8J/point, daily 15 minute
University. No sessions 5 times a week (n = 45).
mention of COI. Follow-up for 3 weeks.
Baysal 2006 55 N = 36 (72 wrists) females with bilateral Group 1: tendon- and nerve-gliding Pain score before treatment/after treatment /after 8 weeks follow- | “The result of this study Results suggest ultrasound
CTS, EDS confirmed. Mean age Group 1 exercises 5 daily sessions, each up: Group I: 4.8+2.3/3.3+2.9/ 2.6+2.8; Group II: emphasizes the efficacy of may have some benefits,
RCT 47.8+5.5 years, Group 2 50.1+7.3, Group exercise repeated 10 times at each 5.7+2.7/2.2+1.9/ 2.5+2.8; Group I1l: 5.6+3.5/1.3+1.8/ 0.8+0.9. conservative treatment in although it was not compared
3, 51.445.2 years. session for 3 weeks plus splinting Functional status score: Group I: 20.6+7.8/14.8+7.5/ 14.9+6.6; CTS. In all patient groups, the | to a sham, placebo or no
No mention of with custom made neutral volar splint | Group I1: 21.949.1/16.1+8.5/ 16.1+8.7; Group IlI: treatment combinations were treatment. All groups were
sponsorship and for 3 weeks all night and during the 20.5+7.1/11.7+3.6/ 12.6+ 3.4. NS between groups for study significantly effective splinted.
COl. day (n = 12) vs Group 2: ultrasound outcomes. immediately and 8 weeks after
administered 15 minutes per session the treatment.”

to the palmar carpal tunnel area at
frequency of 1 MHz and intensity of
1.0 W/em?, 15 treatments once a day,
five time a week for 3 weeks plus
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splinting (n = 12) vs. Group 3:
ultrasound, splinting and exercises (n
=12). Full-time splint use; 8 week
treatment. Assessments at first
treatment, end of therapy, and after 8
weeks follow-up.

Davis 1998 5.0 N = 91 with self-reported symptoms of Ibuprofen (800mg 3x a day for 1 CTS outcome assessment physical distress (mean+SD) baseline “Carpal tunnel syndrome Baseline did not exclude prior
CTS and EDS confirmed CTS. Mean age week, then 2x a day for 1 week, then | to end of study: IBU and splint 14.66+9.89 to 5.74+ 6.28 vs. associated with median nerve | ibuprofen use or manipulation,
RCT ibuprofen group 38+5 year, manipulation PRN 7 weeks) and nocturnal cock- ultrasound and manipulation 12.47+8.07 to 9.25+8.14 (p = demyelination but not axonal but prior use of these
group 3616 years. up wrist supports (n = 46) vs. high 0.0132). CTS outcome assessment mental distress (mean+SD) degeneration may be treated treatments is likely differential
Sponsored by a velocity, low amplitude manual baseline to end of study: IBU and splint 33.61+12.02 to with commonly used between 2 groups and
grant from the thrust procedures: manipulation to 14.94+11.33 vs. ultrasound and manipulation 28.94+11.69 to components of conservative potentially fatal study flaw.
National upper extremity and spine (3 17.29+13.24 (p = 0.0085). No significance between group medical or chiropractic care.” | lbuprofen use PRN after 2
Chiropractic treatments a week for 2 weeks; 2 difference in EDS. weeks and subject contact
Mutual treatments a week for 3weeks; 1 differed between groups bias
Insurance treatment a week for 4 weeks) plus in favor of manipulation/
Company. No ultrasound applied over the carpal ultrasound. High dropout rates.
mention of COI. tunnel for half of chiropractic Study mainly compares
treatment visits, 1 MHz and 1.0-1.5 variable dose ibuprofen vs.
W/cm at 50% duty cycle for 5 manipulation plus ultrasound
minutes plus nocturnal wrist as both splinted. Since
supports (n = 45). Study duration: 9 ibuprofen not effective and
weeks. Assessments at baseline and evidence that ultrasound is
end of study. suggest manipulation not
effective.
Chang 2014 4.0 N = 60 diagnosed with CTS. Mean age: Groupl: Paraffin therapy, Twice Significant improvements in symptom severity scores seen in “To improve the functional Minimal differences seen
RCT Groupl: 51.9 years. Group 2: 48.8 years per week. (N = 30) vs. Group 2: both groups. The effect size (ES) of the symptom severity scores | status of CTS patients, a between groups. Data suggests
ultrasound +splint only, twice per was 0.63 for both groups. However, significant improvements in | combination of ultrasound ultrasound and splint not
Sponsored by week. (n = 30) Follow up period: 8 | functional status scores (ES 0.38) and pain scales (ES 0.74) only | therapy and a wrist orthosis superior to paraffin and splint.
grant of Taipei weeks after treatment. seen in US therapy group. An effect size 0f 0.3t0 0.8 is may be more effective than a

Tzuchi Hospital,
Buddhist Tzuchi
Medical
Foundation
(TCRD-TPE-99-
25) and partially
supported by
grant from
National Science
Council,
Executive Yuan,
Taiwan
(NSC102-2314-

considered a “moderate” effect.

combination of paraffin
therapy and a wrist orthosis.
Since this is an exploratory
trial, further confirmatory
testing is suggested to justify
the efficacy of these two
treatments.”
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B-303-001) No
COl.
Ultrasound vs. Ultrasound plus NSAID
Piravej 2004 45 N = 18 females (30 hands) with mild to Ultrasound 0.5 W/cm? for 10 Night pain/paresthesias (pre/post): US 1.47+0.83/0.53+0.64 vs. “The therapeutic efficacy of Low sample size. Blinding
moderate CTS for less than 12 months minutes, 5 days a week for 4 weeks | placebo US/NSAID 1.53+0.92/0.60+0.63 (p = 0.89). Frequency low intensity ultrasound unclear. Diagnostic criteria
RCT (mean 6.53+4.33 months), no treatment for | plus placebo (n = 15 hands) vs of awakening US 0.80+1.15/0.27+0.80 vs. placebo US/NSAID thermotherapy was satisfied unclear, including NCS and 9
at least 1 month and no steroid injections ultrasound 0.0 W/cm? plus 1.07+1.22/0.20+0.56 (p = 0.36). for mild to moderate CTS. other criteria that seem
Sponsored by in last 3 months. Age range 33-68 years, diclofenac 75mg a day (n =15 However, the unlikely fulfilled for all. No
Asahi Glass mean age 46.97+8.37 years. hands). Follow-up within 5 days electrophysiological changes non-treatment comparison. No
Foundation, Japan after 4 weeks of treatment. after ultrasound treatment between group differences.
and Faculty of need further investigation.” Conclusion regarding
Engineering, ultrasound not clearly
Chulalongkorn supported. If bilateral CTS
University. No (12/30), both treated the same
mention of COI. and double-counted in results,
weakening conclusions.

Evidence for the Use of Phonophoresis
There is 1 high-(640) and 2 moderate-quality(783, 840) RCTs incorporated into this analysis. There are 2 low-quality RCT in Appendix 2.(786, 839)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Phonophoresis or phonophoresis, carpal tunnel
syndrome, CTS, median nerve neuropathy, median neuropathy, median nerve disease entrapment, neuropathy nerve compression, burning, itching, numbness, tingling, controlled clinical trial, controlled
trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective studies, prospective
studies, epidemiological studies, epidemiological research, and Nonexperimental Studies. We found and reviewed 19 articles in PubMed, 6 in Scopus, 11 in CINAHL, 43 in Cochrane Library and 0 in other
sources. We considered for inclusion 0 from PubMed, 0 from Scopus, 0 from CINAHL, 0 from Cochrane Library and 0 from other sources. Of the 4 articles considered for inclusion, 4 randomized trials and
0 systematic studies met the inclusion criteria.

Author/Year
Yildiz 2011
RCT

No mention of sponsorship
or COl.

Score (0-
11)

Sample Size

N =51 (25 median nerves; 43
female/8 male) with signs and
symptoms of CTS for more than a
month and mild-to-moderate CTS
after electrodiagnostic test
confirmation. Age range 39-66
years.

Comparison Group

Group 1: sham ultrasound or US,
ultrasound in off mode 15 minute sessions
once a day 5x a week for 2 weeks plus
splinting with neutral custom-molded
thermoplastic volar wrist splint at night
and during day (n = 17) vs. Group 2: US,
pulse mode (1:4) with gel without
medication at 1 MHz frequency and 1
W/cmz2 intensity plus splinting (n = 17) vs.
Group 3: ketoprofen phonophoresis (PH),
US pulse mode (1:4) 2.5% ketoprofen gel
at 1 MHz frequency and 1 W/cmz2 intensity

Results

Mean+SD VAS (baseline/2 week/8 week):
Group 1, 5.76 £2.45/2.72 £ 2.07/3.28
2.74 vs. Group 2, 4.96 £+ 2.50/2.41 +
2.43/2.77 £ 2.74 vs. Group 3, 6.04 +
2.40/3.03 £ 1.96/0.98 + 1.65 (p = 0.002,
Group 3> Group 1; p = 0.004, Group 3 >
Group 2). Pain score significantly lower in
Group 3 at 8th week compared to other
treatment groups (Group 1 and Group 2) (p
=0.002, p=0.004 and p =0.001, p =
0.001).

Conclusion

“Ketoprofen PH as adjuvant
therapy on splinting is effective
with respect to reduction of pain.”

Ultrasound plus splinting not
superior to splinting alone.
Ketoprofen plus splinting was
associated with a reduction in pain
at 8 weeks.

Comments
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plus splinting (n = 17). Follow-up for 8
weeks.

Bakhtiary 2013 7.0 N = 34 (gender not specified) lontophoresis of Dex-P 0.4% (n = 26) vs. Pain at end of treatment and 4 weeks later “Our clinical trials showed that Data suggest phonophoresis
with mild to moderate CTS Phonophoresis of Dex-P 0.4%, plus significantly favored phonophoresis vs. phonophoresis of Dex-P is more superior to iontophoresis
RCT confirmed by electromyography. | applied over wrist chin, and pulsed (20%) iontophoresis of Dex-P intervention, (p effective than iontophoresis of
Mean age for lontophoresis and ultrasound waves (n = 26). Follow-up for 4 | <0.01). Motor latency/motor action Dex-p treatment in patients with
Sponsored by Research Phonophoresis; 48.2 (14.5) and weeks. potential amplitude/finger pinch strength/ mild to moderate CTS.”
Deputy of Semnan 44.6 (12.8). hand grip strength/and pain relief: [mean
University of Medical difference 0.8 m/s; 95% (Cl), 0.5-1.1)/(4.1
Sciences. No COl. mV; 95% Cl, 3.0 - 5.2)/(31.6 N; 95% ClI,
15.9-47.3)/(27.1 N; 95% Cl, 13.5-
40.5)/and 2.1 points on 10-point scale;
95% Cl, 1.3-2.9.
Soyupek 2012 45 N =52 with CTS, EDS Phonophoresis with corticosteroid VAS difference baseline to after 3 months, | “[T]he most effective treatment PCS group better than splinting or
confirmed. Mean age splinting, (betamethasone valerate %0.1 cream), CS meanzSD (baseline/after 3 months): modality for CTS was P-CS PNSAI groups.
RCT PCS, PNSALI: 47.95+6.93 years, (PCS) over carpal tunnel for 10 splinting group 50.69+23.45/37.91+23.94 according to ultrasonographic

No mention of sponsorship
or COl.

50.50+8.71 years, 53.79+£10.40
years.

min/session at frequency of 3 MHz and
intensity of 1.5 W/cm? 5 times a week for
3 weeks (n = 28) vs. phonophoresis with
non-steroidal anti-inflammatory drug
(diclofenac diethylammonium gel), NSAI
(PNSAI) over carpal tunnel for 10
min/session at frequency of 3 MHz and
intensity of 1.5 W/cm? 5x a week for 3
weeks (n = 23) vs. wrist splinting in neutral
position during the day and at night for the
first 15 days and then when CTS was
symptomatic (n = 23). Follow-up 3 months
after treatment.

(NS); PCS 60.35+18.95/30.35+18.15 (p
<0.017); PNSAI 69.13+16.21/45.65+23.65
(p <0.017). Boston Questionnaire total
difference from baseline to after 3 months,
mean=SD (baseline/after 3 months):
splinting group 43.34+10.89/39.26+10.03
(NS); PCS 54.21+11.34/39.14+10.33 (p
<0.017); PNSAI 53.69+41.86/41.86+10.03
(p <0.017). Tinel’s sign, %, difference
from baseline to after 3 months
(baseline/after 3 months): splinting group
65.2/60.9 (NS); PCS 82.1/50.0 (p <0.017);
PNSALI 82.6/65.2 (NS). Phalen’s sign, %,
difference from baseline to after 3 months
(baseline/after 3 months): splinting group
60.9/52.2 (NS); 89.3/50.0 (p <0.017);
PNSAI 78.3/39.1 (p <0.017).

investigations and other findings.”

NYS WCB MTG - Hand, Wrist and Forearm Injuries 193




Evidence for the Use of lontophoresis for CTS
There are 2 moderate-quality RCTs incorporated into this analysis.(841, 842) There are 2 low-quality RCT in Appendix 2.(786, 839)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: lontophoresis or phonophoresis, carpal tunnel
syndrome, median nerve neuropathy, median neuropathy, median nerve disease entrapment, neuropathy nerve compression, burning, itching, numbness, tingling, controlled clinical trial, controlled trials,
randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective studies, prospective studies,

epidemiological studies, epidemiological research, and Nonexperimental Studies. We found and reviewed 19 articles in PubMed, 6 in Scopus, 11 in CINAHL, 43 in Cochrane Library and 0 in other sources.

We considered for inclusion 2 from PubMed, 0 from Scopus, 0 from CINAHL, 0 from Cochrane Library and 0 from other sources. Of the 2 articles considered for inclusion, 2 randomized trials and 0
systematic studies met the inclusion criteria.

Author/Year

Study Type

Score (0-11)

Sample Size

Comparison Group

Results

Conclusion

Comments

Amirjani 2009 75 N =20 (19 female/1 male) | Dexamethasone sodium phosphate in Levine Self-Assessment Questionnaire “Although corticosteroid iontophoresis Small sample size. Stratified
with mild to moderate distilled water 0.4% (n = 10) vs. distilled scores median (25M-751 % CI) (baseline/post | is feasible in clinical settings and is well- | baseline data not provided. Appears
RCT NCS confirmed (19 water iontophoresis 80mA a minute first treatment/post 6 treatments): Dex [38 tolerated by patients, iontophoresis of underpowered, although magnitude
females; 1 male). Mean continuous DC current at 2mA a minute (31-40)/33 (30-48), 26 (24-31)] vs. water 0.4% dexamethasone was not effective of a potential benefit also not likely
No mention of age: 54 +10 years over carpal tunnel, 6 treatments QOD over 2 | controls (36 (33-54)/38 (27-44)/34 (22-41)), | in the treatment of mild to moderate high or moderate.
sponsorship or COI. week (n = 10). Follow-up for 6 months. (p=0.73,p=0.91, p=0.25)) CTS.”
Gokoglu 2005 4.0 N = 27 with clinical and 40mg methylprednisolone acetate (1ml) Symptoms severity scores (baseline/Week “Success of both iontophoresis of Suggests injection superior to
electro physiologic injected into carpal tunnel (n = 15) vs. 2/Week 8): injection 2.7+0.8/1.9+0.7/1.6 dexamethasone sodium phosphate and iontophoresis of dexamethasone.
RCT evidence of CTS. Mean iontophoresis of DXM-P (n = 15). Follow +0.6 vs. iontophoresis injection of corticosteroids, but symptom
age: 46.2 +8.0 years; up at 2 and 8 weeks. 3.1+0.8/2.5+0.9/2.2+1.0 (p <0.05) weeks 2 relief was greater at 2 and 8 wks with
No mention of group 2: 49.2%8.2 years. and 8 favor injection. Functional status scale | injection of corticosteroids.”
sponsorship or COI. and VAS scores similarly favored injection.

Evidence for the Use of Glucocorticosteroids (Oral and Injection) for CTS
There are 8 high-(646, 648, 843-845, 851, 855, 860) and 19 moderate-quality(631, 636, 643, 644, 647, 777, 835, 840, 842, 848, 849, 852-854, 863-868) RCTs (one with two reports) incorporated into this
analysis. There are 5 low-quality RCT and 1 prospective randomized blinded trial in Appendix 2.(786, 789, 839, 869-871)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: glucocorticoids, glucocorticosteroids, carpal tunnel
syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease, syndrome, median nerve, median neuropathy, burning, itching, numbness, tingling,
hand, palm, finger, wrist, pain; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly;
systematic, systematic review, retrospective, and prospective studies. We found and reviewed 109 articles in PubMed, 268 in Scopus, 5 in CINAHL, and 46 in Cochrane Library. We considered for inclusion
30 from PubMed, 0 from Scopus, CINAHL, Cochrane Library and other sources. Of the 30 articles considered for inclusion, 30 randomized trials and 0 systematic studies met the inclusion criteria.

We searched PubMed, CINAHL, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates and an updated search was conducted using PubMed for publication between 1/1/2014

to 2/15/2018 using the following terms: glucocorticoids, glucocorticosteroids, carpal tunnel syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve
disease, syndrome, median nerve, median neuropathy, burning, itching, numbness, tingling, hand, palm, finger, wrist, pain; controlled clinical trial, controlled trials, randomized controlled trial,
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randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective studies; Carpal Tunnel Syndrome to find 53
articles. Of the 53 articles, we considered for inclusion 12. Of the 12 considered for inclusion, 12 are randomized controlled trials and 0 systematic reviews.

Author

Year C.ategor Stud.y Confllc'F Llj Sample size: Age/Sex: Comparison: Follow-up: Results: Conclusion: Comments:
(Score): type: Interest:
Armstro | Intracar | RCT Sponsored by N =81 with Mean Age: | Group 1, Baseline, 2 weeks, 3 Changes in median sensory “Steroid injections are a safe and Unblinded after 2 weeks.
ng 2004 | pal Southern typical 51.67+11.9 | received Steroid | months, 6 months, 18 latencies -0.19+0.27 vs. effective treatment for temporary relief of
(Score=9 | Glucoc California Kaiser | symptomsof | 5years; 18 | injection months. -0.04+0.14 (p = 0.01). Changes | CTS symptoms for patients who did not
.5) orticost Permanente CTSand EDS | males, 63 consisting of in symptoms scores also improve with splinting and activity
eroid Department of confirmed. females. Betamethasone favored corticosteroid modification.”
Injectio Research and Age 18-80. 6mg (n = 43) vs. injections -0.78 +0.80 vs. -0.19
ns Evaluation. No Group 2, +0.62 (p <0.01). Satisfaction
mention of COI. received a saline rates 70% vs. 34% (p = 0.001).
injection In subsequent open label
(Placebo group) follow-up, additional injections
(n =36) performed per patient requests
(up to 7 injections for a few);
18 (39.1%) referred for
surgery, 37.0% reported
adequate symptom relief.
Dammer | Intracar | RCT No mention of N =136 EDS | Mean age: Group 1, Baseline, 3 months, 6 73% of 60mg, 53% of 40mg “One injection of methylprednisolone Injection site 4cm proximal to distal
s 2006 pal sponsorship or confirmed 51.3 years; | received 20mg months, 1 year. and 56% of 20mg groups close to the carpal tunnel reduces the wrist crease.
(Score=9 | Glucoc COl. diagnosis of 30 males, methyl- symptom free or requiring no number of patients requiring surgery.”
.0) orticost CTS. 102 prednisolone further treatment at 6 months. 60mg dose more effective than lower
eroid females. injections (n = Only 22% treated with 1-2 doses, with 2nd injection possibly
Injectio 45) vs. Group 2, injections methylprednisolone increasing recurrence of symptom-free
ns received 40mg during first year referred to patients.
methylprednisol surgery (p <0.05).
one injections (n
=43) vs. Group
3, received
60mg methyl-
prednisolone
injections (n =
44)
Wong Intracar | RCT No mention of N = 62 with Mean age: Group 1, Baseline, 2 weeks, 8 Global symptom scores “Local steroid injection was superior to Suggests injections superior to oral
2001 pal sponsorship or newly 49 years; 7 | received Steroid | weeks, 12 weeks. (injection/oral): baseline oral corticosteroids over a 3-month glucocorticosteroids.
(Score=9 | Glucoc Col. diagnosed males, 53 injection of (25.0+6.4/25.7+8.3), 2 weeks period in patients with CTS.”
.0) orticost CTS >3 females. prednisolone (13.6+7.5/17.8+10.0), 8 weeks
eroid months. 25mg and a (13.7£8.3/20.848.7), and 12
Injectio placebo oral pill weeks (14.3+8.4/ 21.4+9.6).
ns (n =30) vs. GSS scores borderline
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Group 2,
received Oral
steroid of
prednisolone
acetate 15mg

significant at 2 weeks (p =
0.07), but significant at 8 and
12 week follow-ups (p = 0.002
and p = 0.004).

and placebo
injection (n =
30)
Wong Intracar | RCT No mention of N = 40 with Mean age: Single injection | Baseline, 8, 24, & 40 Global Symptom Score Single | “The results suggest that an additional Both arms had active treatment
2005 pal sponsorship or newly 46.9+7.8 group or weeks. vs. Double injections (pre/8/24/ | steroid injection confers no added benefit
(Score=9 | Glucoc COol. diagnosed years; 6 methylprednisol 40 weeks): Single 26.7+10.1/ to a single injection in terms of
.0) orticost CTSand NCS | males, 24 one 15 mg 15.2+9.9/15.9+10.6/12.6+9.1 symptoms relief.”
eroid confirmed. females. injection (n = vs. Double 25.6+11.6/11.4+
Injectio 20) vs. Double- 7.6/13.049.7/14.1+11.0 (p>
ns injection group 0.19) all times. No differences
at 8 weeks of in grip strengths or in NCS
steroid or other than right hand which
placebo (n = was borderline different at
20). 40 week baseline (p = 0.08).
follow-up.
Atroshi Intracar | RCT Sponsored by N =111 with | Mean age: 80mg Baseline, 10 weeks, 1 | At baseline CTS symptom “Methylprednisolone injections for CTS Data suggest both active treatments
2013 pal grant from idiopathic 46.67+11.4 | methylprednisol | year. severity score at 10 weeks have significant benefits in relieving superior to placebo, no statistical
(Score=8 | Glucoc Region of Scania | CTS not 2 years; 30 | one (n=37) vs. improved those who received symptoms at 10 weeks and reducing the differences between 80 mg and 40
.5) orticost Research and previously males, 81 40mg methylprednisolone vs. placebo | rate of surgery 1 year after treatment, but | mg steroid
eroid Development treated with females. methylprednisol (p = 0.003 for 80mg; p =0.001 | 3 out of 4 patients had surgery within 1
Injectio Foundation and steroid one (n =37) vs. for 40mg methylprednisolone). | year.”
ns Héssleholm injections. placebo (n = At 1-year rates of surgery 73%,
Hospital 37). 81%, and 92% in 80mg
Organization. No methylprednisolone, 40mg
col. methylprednisolone, and
placebo groups. Those who
received 80mg
methylprednisolone less likely
to have surgery (OR, 0.24 [CI,
0.06 to 0.95], (p = 0.042).
Dammer | Intracar | RCT No sponsorship N = 60 with Mean age: Intervention Baseline, 1, 3,6, 9, 12 | Percentage not needing 2nd “A single injection with steroids close to | Data suggest injection effective and
51999 pal and no COI. carpal tunnel 52 years; group or months. treatment (1/3/6/9/12 month): the carpal tunnel may result in long term | 50% need no treatment for 1 year.
(Score=8 | Glucoc symptoms >3 | 10 males, methylprednisol steroid (77/63/57/53/50%) vs. improvement and should be considered
.0) orticost months and 50 females. | one 40mg plus placebo (20/7/7/717%), before surgical decompression.”
eroid NCS 10mg lidocaine significant but no p-value
Injectio confirmed. (n=30) vs. reported. In open phase, 24 of
ns Control group or 28 crossed over from controls

lidocaine alone
(n = 30).

and 50% of those had surgery,
no p-value reported.
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Hui 2005 | Intracar | RCT No mention of N = 50 with Mean age: Steroid injection | Baseline, 6, and 20 Mean improvements in global “Open carpal tunnel release resulted in Suggests surgery superior.
(Score=8 | pal sponsorship or EDS 49.5+9.4 or weeks. symptoms scale: 24.2+11.0 vs. | better symptomatic and neurophysiologic
.0) Glucoc col. confirmed years; 2 methylprednisol 8.7+13.0 (p <0.001). Grip outcome but not grip strength in patients
orticost idiopathic males, 48 one acetate strengths were: surgery with idiopathic carpal tunnel syndrome
eroid CTS. females. 15mg (n = 25) 23.4+8.210 21.8+7.9 vs. over a 20-week period.”
Injectio Vs. injection 24.2+7.0 to 26.6+7.4
ns Decompression (p =0.009). Sensory nerve
or open CTR (n conduction velocities: surgery
=25). 34.2+7.9 10 42.2+8.0 m/s vs.
injection 37.3+8.0 to 40.5+6.3
(p =0.003).
Peters- Intracar | RCT No mention of N = 69 with Mean age: Iml Follow-up 1, 3, 6 and Steroid-group showed better “Corticosteroid injections for CTS Multiple injections given if patient
Velutha | pal sponsorship. No clinical 47.0£29.7 triamcinolonacet | 12 months. direct treatment response (p = provided by general practitioners are result was “not satisfactory”
maningal | Glucoc Col. diagnosis of years; 16 onide (TCA) 0.013), perceived improvement | effective regarding short-term outcomes Data suggest steroid injections
2010 orticost CTS. Mean males, 53 10mg/ml (n = (p =0.01) and more when compared to placebo injections.” superior to NaCl for short term
(Score=7 | eroid age: NaCl females. 36) vs. 1ml improvement than NaCl-group outcomes.
.5) Injectio group = 57.6 saline (NaCl) in outcomes SSS BCTQ score
ns years, TCA 0.9%, placebo 1- (from 2.872 to 1.948 in TCA
group = 56.5 2 injections (n = group vs. from 2.815 to 2.529
years. 33). in NaCl group) and FSS BCTQ
score (2.456 to 1.881 in TCA
group vs. 2.353 t0 2.366 in
NaCl group). Mean difference
in change score 0.637 (95% CI:
0.320, 0.960; (p <0.001)) for
SSS BCTQ and mean
difference in change score
0.588 (95% CI: 0.232, 0.944; p
=0.02) for FSS BCTQ.
Number Needed to Treat to
achieve satisfactory partial
treatment response or complete
resolution of symptoms and
signs 3 (95% ClI: 1.83, 9.72).
Babaei- Intracar | RCT No sponsorship N =44 Mean age: Ultrasound- Follow up 6 and 12 Mean VAS pain score for “Both above and under median nerve No meaningful differences between
Ghazani | pal or COl. patients with 56.1+6.6 guided weeks. above the median nerve group ultrasound-guided steroid injection treatment groups. Both treatment
2017 Glucoc signs/sympto | years; 4 injections above was 6.04 at baseline vs 2.90 at | techniques were effective in reducing the | groups improved over time. No
(Score=7 | orticost ms of mild to | males, 40 the median 6 weeks (p<.05) and 2.77 at 12 | symptoms, improving the function and assessment for equality.
.0) eroid moderate females. nerve group weeks (p<.05). VAS for below | electrodiagnostic and sonographic
Injectio CTS. (n=22) vs the median nerve group was findings of CTS. However the amount of
ns ultrasound- 6.86 at baseline vs 2.81 at 6 improvement in the outcomes did not
guided weeks (p<.05) and 2.90 at 12 differ between groups, implying that
injections below weeks (p<.05). No significant none of technique has the superiority
the median between group findings. over another.”
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nerve group
(n=22). Both
injections were
conducted using

ulnar side
approach
Bakhtiar | Intracar | RCT Sponsored by N =34 mild Mean age: lontophoresis of | Baseline, 2 weeks, 6 Pain at end of treatment and 4 “Our clinical trials showed that Data suggest phonophoresis superior
y 2013 pal Research Deputy | to moderate 46.4+13.7 Dex-P 0.4% (n = | weeks. weeks later significantly phonophoresis of Dex-P is more effective | to iontophoresis
(Score=7 | Glucoc of Semnan CTS years; no 26) vs. favored phonophoresis vs than iontophoresis of Dex-p treatment in
.0) orticost University of confirmed by | mention of | Phonophoresis iontophoresis of Dex-P patients with mild to moderate CTS.”
eroid Medical electromyogra | sex. of Dex-P 0.4%, intervention, (p <0.01). Motor
Injectio Sciences. No phy. Mean plus applied latency/motor action potential
ns col. age for over wrist chin amplitude/finger pinch
lontophoresis and pulsed strength/hand grip strength/
and (20%) pain relief: [mean difference
Phonophoresi ultrasound 0.8 m/s; 95% (Cl), 0.5-1.1}/
s; 48.2 (14.5) waves (n = 26). (4.1 mV; 95% ClI, 3.0 -5.2)/
and 44.6 (31.6 N; 95% Cl, 15.9-47.3)/
(12.8). (27.1 N; 95% Cl, 13.5-40.5)/
and 2.1 points on 10-point
scale; 95% CI, 1.3 - 2.9.
Ly-Pen Intracar | RCT No mention of N =123 (163 | Mean age: Betamethasone Follow-up at 3, 6, and | 70% improvements in “Over the short term, local steroid Details sparse. Most patients had 2
2005 pal sponsorship or wrists) with 51.9+12.6 6.4mg, 2 12 months. nocturnal paresthesias present injection is better than surgical injections. No clear surgical benefit
(Score=6 | Glucoc COl. CTS. years; no injections 2 (3/6/12 months): injection decompression for the symptomatic relief | vs. injection.
.5) orticost mention of | weeks apart (n = 86.7/69.9/61.4% vs. surgery of CTS. At 1 year, local steroid injection
eroid SexX. 83 wrists) vs. 61.3/68.8/ 73.8% (p = 0.001/p is as effective as surgical decompression
Injectio Open Carpal =1.0/p =0.098). for the symptomatic relief of CTS.”
ns Tunnel Release
(n = 80).
Roghani | Intracar | RCT No mention of N =94 Mean age: 80 mg Follow up at baseline, | Mean VAS pain score at “Hydrodissection with lidocaine and All three treatment groups,
2018 pal sponsorship. No patients with 65.2 years; | triamcinolone (2 | 2 weeks, 3 months, baseline for group 1 was 7.29 normal saline is as effective as including lidocaine only, had
(Score=6 | Glucoc COl. a clinical 17 males, mL) and 1 mL and 6 months. vs 2.43 at 6 months (p<0.001). | hydrodissection with low- and high-dose | significant improvements over the 6
.0) orticost diagnosis of 77 females. | of 2% lidocaine Mean VAS at baseline for steroid medication in elderly patients month study period. Only significant
eroid CTS and group (group 1) group 2 was 6.22 vs 2.00 at 6 with CTS in this study, but further studies | between group finding was for
Injectio electrodiagno (n=32) vs 40 months (p<0.001). Mean VAS | with matched baseline measures and also | median distal motor latency, slightly
ns stic triamcinolone (1 at baseline for group 3 was 5.8 | a sham group are suggested for definitive | favoring steroid tx.

confirmation
of moderate
CTS.

mL) 1 mL of 2%
lidocaine and 1
mL normal
saline group
(group 2) (n=32)
vs 1 mL 2%
lidocaine and 2
mL normal

vs 2.75 at 6 months (p<0.001).

recommendation.”

NYS WCB MTG - Hand, Wrist and Forearm Injuries 198




saline group

(group 3)
(n=30).
Bahrami | Intracar | RCT No mention of N =60 hands | Mean age: Single local Follow up at baseline Mean VAS pain score for “Both treatments were effective in the All groups had significant
2015 pal sponsorship. No of 30 female 50.07+9.7 injection of 40 and 10 weeks. triamcinolone group at baseline | short-term management of mild and improvements in outcomes but no
(Score=6 | Glucoc COol. patients with years; 0 mg/ml was 5.00 vs 2.23 at 10 weeks moderate disease, differences between groups.
.0) orticost mild and males, 30 triamcinolone (p=0.0001). Mean VAS for clinically and electrophysiologically.
eroid moderate females. acetate and 0.5 progesterone group at baseline | There were no significant differences in
Injectio CTS ml lidocaine was 4.80 vs 2.29 at 10 weeks therapeutic effects between two
ns (2%) group (p=0.0001). No significant groups.”
(n=30 hands) vs between group differences.
single local
injection of 0.5
ml 17-alpha
hydroxyl
progesterone
and 0.5 ml
lidocaine (2%)
group (n=24
hands)
Ozdogan | Intracar | RCT No mention of N = 37 with Mean age: Steroid Baseline, 1 week, 1 7 from carpal injection group “Steroid injected at the site of entrapment | Carpal injections appear superior to
1984 pal sponsorship or idiopathic 45.8+8.7 injection, 1.5mg | month, recall at 10 and 6 from IM injection group is effective and suggest superiority to the | intramuscular steroids.
(Score=6 | Glucoc Ccol. CTS. years; 0 betamethasone months. returned with symptoms after 1 | intramuscular route in the management of
.0) orticost males, 37 disodium month and required second ICTS.”
eroid females. phosphate and shot. One from first group and
Injectio acetate 2 from second group required
ns suspension (n = third shot after 7.3+3.7 months.
18) vs. Placebo Response rate 50% in hand
into deltoid injections vs. 15.8% IM.
double dummy
(N =19).
Follow-up for
10-12 months.
Ly-Pen Intracar | RCT No mention of N =101 with | Mean age: Surgical Baseline, 3, 6, 12, 24 56 underwent surgery, 24 had “Our findings suggest that both local High drop out at 24 months.
2012 pal sponsorship or clinical 51.9+12.6 decompression months. CTS in both hands. 84% steroid injection and surgical Injection superior at 3 months’ time
(Score=6 | Glucoc col. diagnosis and | years; no (n = 83 wrists) required 2 injections. At 24- decompression are effective treatments in | point but release superior at 12
.0) orticost neuro- mention of | vs. Local steroid months follow-up, 60.2% of alleviating symptoms in primary CTS at months and 24 months.
eroid physiological | sex. injection (n = 83 wrists in injection group and 2-year follow-up.”
Injectio confirmation wrists). 68.8% in surgery group
ns of CTS. achieved 20% response in

nocturnal paraesthesias, (p =
0.256). Surgery more effective
than injection for self-perceived
functional impairment, with
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mean VAS score of 6.21 (8.81)
in injection group vs. 2.02
(7.23) in surgery group, (p =
0.008).

Celiker Intracar | RCT No mention of N = 23 with Mean age: Group A: Baseline, 2 weeks, 8 VAS pain scores (baseline/2" “Both splinting combined with the use of | No placebo controlled. Suggests
2002 pal sponsorship or bilateral or 48.2+12.6 acemetacine weeks. week/8" week): NSAID plus a nonsteroidal anti-inflammatory drug splinting and NSAID may be as
(Score=5 | Glucoc COol. unilateral years; 1 120mg a day splint 7.9+1.4/4.3+0.9/1.7+1.0 and steroid injection into the carpal effective as injection.
.5) orticost CTS, EDS male, 22 with splints at vs. injection tunnel resulted in significant
eroid confirmed. females. night (n=11). 7.0£2.2/3.1+2.5/1.8+1.9 improvement in carpal tunnel syndrome.”
Injectio Group B: 40mg (P>0.05). Symptom severity
ns methylpred- scale results similar (p>0.05).
nisolone acetate
(Aml) (n=12)
Bilgici Intracar | RCT No mention of N = 34 with Mean age: Group A, Baseline, 4 weeks, 8 VAS pain/severity of “Both ultrasound treatment and Both groups improved meaningfully
2010 pal sponsorship or CTS. 45.7+8.5 ultrasound weeks. symptoms/functional status / corticosteroid injection plus splinting over time, but differences between
(Score=5 | Glucoc COl. years; 9 treatment (n = grip strength, (p <0.001) and were effective on the clinical symptoms groups minimal; one statistically
.5) orticost males, 22 16) vs. Group B, two point discrimination (p and the electrophysiological findings of significant difference.
eroid females. local <0.016). Group A, improved CTS.”
Injectio corticosteroid for all clinical outcomes, (p
ns injection plus <0.001), except grip strength.
splinting (n =
18). Follow-up
for 8 weeks.
Habib Intracar | RCT No mention of N =42 with Mean age: Local 1,3, 6, and 12 weeks. | 81 % of classical injection and | “Local corticosteroid injection using the Suggests traditional injection
2006 pal sponsorship or symptoms of | 42.15+11.9 | corticosteroid 71% new method injection novel approach for the treatment of technique may be superior.
(Score=5 | Glucoc COl. CTSand EDS | years; 9 classic injection patients had favorable response | carpal tunnel syndrome is helpful, and
.0) orticost confirmed. males, 23 (n=21) vs. 2- rate after 3 weeks (p = 0.468). the favorable response rates are
eroid Age >18 females. 3cm distal to the Procedure time 8.48+1.123 comparable to those using the classic
Injectio years old. wrist crease. seconds in new method group approach after 1, 3, 6, and 12 weeks.”
ns Both with 12mg vs. 26.71+32.83 in classical
methyl- group (p = 0.021). Mean+SD
prednisolone grade of pain: new method
acetate with 4.38+1.523 vs. classic method
0.15ml lidocaine 3.62+1.071 (p = 0.065).
(n=21).
Follow-up for
12 months.
O’Gradai | Intracar | RCT No mention of N = 32 with No mention | Hydrocortisone Baseline, post Results from Phase 1 (25mg/ “As low dose steroid is as effective, and Two studies in one report with the
gh 2000 | pal sponsorship or suspected of age or 25mg or 100mg | treatment, 6 weeks, 6 100mg/no injection) 66% vs. potentially less toxic, this should be the first finding benefits of injection.
(Score=5 | Glucoc Col. CTS and EDS | sex. (A), months. 63% vs. 5% better or much recommended dose for injection of carpal | Second trial found minimal
.0) orticost confirmed. hexacetonide better (NS between injected tunnel syndrome.” incremental gain for higher dose.
eroid Age not 20mg (B), plus groups’ differences).
reported. phase II;
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Injectio Triamcinolone Symptoms improved in Phase 2
ns 20mg or in 72% vs. 67% (NS).
Hydrocortisone
100mg (n = 33)
vs. Control no
injection (n =
20).
Ucan Intracar | RCT No mention of N =57 with Mean age: Group A or Baseline, 3 and 6 Boston Questionnaire scores “All treatment methods were found to be | Baseline differences present.
2006 pal sponsorship or CTS 44.63+8.96 | Splinted (S) months. (baseline/3rd month/6th effective, but despite the complications Appears to have targeted lower
(Score=5 | Glucoc COol. diagnosis. years; 4 hands splinted in month): splinting 2.66+0.35/ and the relatively long period to return to | enrollment for surgery without
.0) orticost males, 53 neutral position 1.39+0.37/1.54+0.31 vs. splint | work, OCTR was superior to stating such.
eroid females. with standard plus steroid 2.79+0.63/1.41+ conservative methods in long term.”
Injectio cotton polyester 0.32/1.96+0.63 vs. CTR 3.09+
ns splint (n = 23) 0.5/1.86+0.6/1.41+ 0.31 (p =
vs. Group B or 0.004). Palm-wrist median
single steroid sensory nerve velocities: splint
injection (20mg 27.26+5.3/29.6+7.16/29.56+
triamcinolone 4.83 vs. splint plus steroid
acetate plus 26.35+4.12/31.57+4.33/28.74+
20mg lidocaine) 6.19 vs. CTR 23.98+4.28/
and splinted 32.20+4.17/33.15+4.1 (NS
(SLSI) (n=23) between groups). Those
vs.Group C: completely/almost satisfied
Surgery (OCTR) 3rd/6th months splinting
(N =11). 69.6%/34.8% vs. splint plus
steroid 100%/82.6% vs. CTR
45.5%/90.9%.
Lee 2014 | Intracar | RCT No mention of N =44 Mean age: In-plane ulnar Follow up at baseline, | Mean baseline SSS for the “US-guided local steroid injection using Methodological details sparse.
(Score=4 | pal sponsorship or patients with 52.7 years; | approach carpal | 4 and 12 weeks. blind group was 30.21 vs 20.18 | an in-plane ulnar approach in the CTS Baseline differences in symptoms
.5) Glucoc col. mild to 3 males, 41 | tunnel injection at 12 weeks (p<0.05). Mean may be more effective than out-plane or duration. No meaningful differences
orticost moderate females. group (n = 24) baseline SSS for the out-plane blind injection.” between groups for most outcomes.
eroid idiopathic vs out-plane group was 28.30 vs 17.41 at 12 Blind injection had more
Injectio CTW with a carpal tunnel weeks (p<0.05). Mean baseline complications.
ns neurophysiolo injection group SSS for the in-plane group was
gical (n =26) vs blind 29.55vs 12.18 at 12 weeks

confirmation
consisting of
N = 75 hands.

injection group
(n=25). All
three were
injections of 40
mg of
triamcinolone.

(p<0.05). No significant
between group differences.
Number of posttreatment
complications for the blind
group was 15 vs 7 for the out-
plane group vs 4 for the in-
plane group.
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Atthako Intracar | RCT Sponsored by the | N=25CTS Mean age: Radial Follow up at baseline, | Mean VAS pain score for the “Treatment of CTS using single-dose Small sample size (n=25).
mol pal Faculty of patients 49.4 years; | extracorporeal 1, 4,12, and 24 weeks. | rESWT group at baseline was rESWT has a carry-over effect lasting up | Methodological details sparse.
2018 Glucoc Medicine, Chiang | diagnosed 6 males, 19 | shock wave 2.4 vs0.35 at 24 weeks (p = to 24 weeks suggesting that single-dose
(Score=4 | orticost Mai University. based on females. therapy 0.0075). Mean VAS pain score | rESWT is appropriate for treatment of
.5) eroid No COI. guidelines of (rESWT) group for the LCsl group at baseline mild to moderate CTS and provides
Injectio the American —15Hz was 2.6 vs 1.7 at 24 weeks (p = | longer-lasting benefits than LCsI.”
ns Academy of frequency, 5000 0.19). Mean difference of SSS
Neurology for shocks, BTL- at 12 to 24 weeks between
CTS. 6000 SWT, for rESWT and LCsl groups was -
3-7 minutes (n = 5.1 (p =0.036)
13) vs local
corticosteroid
injection (LCsl)
group — 1 ml of
triamcinolone
(acetonide) 10
mg mixed with 1
ml of 1%
lidocaine (n =
12).
Karadas | Intracar | RCT No mention of N =99 with Mean age: Group 1 40mg Follow-up at baseline, | VAS scores improved “Local procaine HCI injection and steroid | Combined triamcinolone acetonide
2011 pal sponsorship. No clinical and 47.1+10.7 triamcinolone 2, and 6 months after significantly in each group at 2 | injection effectively reduced the and procaine HCL may be superior
(Score=4 | Glucoc Ccol. electrophysiol | years; 13 acetonide (n = injection. and 6 months after treatment, symptoms of CTS and equally improved | to individual medications alone.
.5) orticost ogic evidence | males, 86 34) vs. Group 2 (p <0.05). No significant electrophysiologic findings.”
eroid of CTS, older | females. 4ml 1% differences shown for
Injectio than 18 years. procaine HCI (n electrophysiologic findings at
ns =32) vs. Group baseline, 2, and 6 months, (p
3 both 40mg >0.05).
triamcinolone
acetonide and
4ml 1%
procaine HCI (n
= 33).
Karadas | Intracar | RCT No mention of N =57 with Mean age: Group 1 injected Clinical/electrophysiological “Triamcinolone acetonide and procaine Both active interventions superior to
2012 pal sponsorship or clinically 47.2+10.2 with 1ml 0.09% evaluations improved HCI injections are effective regarding saline injection.
(Score=4 | Glucoc col. suspected years; 7 saline (n =19) significantly in groups 2 and 3 | short- and long-term outcomes compared
.5) orticost primary CTS. | males, 50 vs. Group 2 at post-treatment, (p <0.05). No | with placebo injections, and procaine
eroid Age >18 females. injected with significant changes in group 1, | HCl injection was as effective as steroid
Injectio years. 40mg (p >0.05). Groups 2 and 3 injection.”
ns triamcinolone better scores vs. group 1 at 2, 6

acetonide (n =
20) vs. Group 3
injected with
4ml 1%

months, (p <0.05). No
difference between groups 2
and 3 in terms of change scores
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procaine HCI (N

of any terms at post-treatment,

=18). (p >0.05).
Seok Intracar | RCT No mention of N =31 Mean age: One session of Follow up at baseline, | No significant in group “ESWT can be as useful as CS injection No meaningful differences between
2012 pal sponsorship. No patients with 50.3 years; | extracorporeal 1 and 3 months. differences were seen in the for relieving symptoms of carpal tunnel groups. Methodological details
(Score=4 | Glucoc col. positive Tinel | 5 males, 26 | shock wave ESWT group. Baseline NCV of | syndrome. Furthermore, in contrastto CS | sparse. Data suggest trend favoring
.0) orticost sign or Phalen | females. therapy (ESWT) median sensory nerve for the injection, it has the merit of being injection at 3mo., which may be
eroid test that had with 1000 injection group was 34.35 vs noninvasive” underpowered.
Injectio numbness and shocks at a 40.06 at 3 months (p<0.05). No
ns tingling in at frequency of significant between group
least two of 360 shocks per difference.
the first, minute group (n
second and =15) vs local
third digits. corticosteroid
All patients (CS) injection of
were 40 mg
diagnosed triamcinolone
with mild to acetonide group
moderately (n=16)
severe CTS
using
electrophysiol
ogic studies
Eslamian | Intracar | RCT No sponsorship N =47 Mean age: Ultrasound Follow up at baseline Boston Carpal Tunnel “Both US-guided and LM-guided steroid | Methodological details sparse. Both
2017 pal or COl. patients with 52.4 years; | guided (US) and 12 weeks. Questionnaire (BCTQ) total injections were effective in reducing the groups had improvements for most
(Score=4 | Glucoc a primary 2 males, 45 | steroid score at baseline for the US symptoms, improving the function and outcomes but no meaningful
.0) orticost moderate females. injections (n = group was 2.86 vs 1.58 at 12 electrodiagnostic findings of CTS. difference between groups.
eroid idiopathic 30 hands) vs weeks (p<0.001). BCTQ total Although there was better
Injectio CTS with a landmark (LM) score at baseline for the LM symptomatic improvement with US-
ns clinical and guided steroid group was 3.08 vs 1.80 at 12 guided injections and better increase in
electrodiagno injections (n = weeks (p<0.001). No sensory nerve action potential amplitude
stic 30 hands). Both significant between group with
confirmation steroid differences. LM-guided injection, a significant
of CTS.N = injections were difference was not generally observed
60 hands. 40 mg of between US-guided and LM-guided CTS
methylprednislo injections.”
ne without local
anesthetic.
Khosraw | Intracar | RCT No sponsorship N =43 Mean age: Full-time neutral | Follow up at baseline, | Median nerve distal motor “considering some findings regarding the | Methodological details sparse. No
i 2015 pal or COl. patients with 51.4 years; | wrist splint for 4 and 12 weeks. latency at baseline for group A | superior effect of splinting plus local significant difference between
(Score=4 | Glucoc a diagnosis of | 6 males, 37 | 12 weeks group was 5.76 vs 5.04 at 12 weeks steroid injection groups.
.0) orticost severe CTS females. (n =22; Group (p<0.001). Median nerve distal | on functional status scale and median
eroid based on the A) vs injections motor latency at baseline for nerve distal motor latency, it seems that
clinical signs of 40 mg Depo- group A was 6.55 vs 4.88 at 12 | using combination therapy could be more
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Injectio and Medrol 1cc and weeks (p<0.001). No effective for long—term period specially
ns symptoms of full time neutral significant between group in the field of functional improvement of
CTS and wrist splint for differences. CTS.”
electrodiagno 12 weeks.
stic evidence
of severe
CTS.
Gokoglu | Intracar | RCT No mention of N = 30 with Mean age: Group 1: 40mg Follow-up for2and 8 | Symptoms severity scores “Success of both iontophoresis of Suggests injection superior to
2005 pal sponsorship or clinical and 48.0+8.2 methylprednisol | weeks. (baseline/week 2/week 8): dexamethasone sodium phosphate and iontophoresis of dexamethasone.
(Score=4 | Glucoc COol. EDS evidence | years; 3 one acetate injection 2.7£0.8/1.9+0.7/ 1.6+ | injection of corticosteroids, but symptom
.0) orticost of CTS. males, 27 injected (n = 15) 0.6 vs. iontophoresis relief was greater at 2 and 8 weeks with
eroid females. vs. Group 2: 3.1£0.8/2.5+0.9/ 2.2+1.0 (p injection of corticosteroids.”
Injectio iontophoresis of <0.05) for Weeks 2 and 8
ns dexamethasone favoring injection. Functional
sodium status scale and VAS scores
phosphate (n = similarly favored injection.
15).
Ustiin Intracar | RCT No mention of N = 46 with Mean age: US-guided Follow-up at 6 and 12 | Scores for symptom severity “[BJoth US-guided and blind steroid Data suggest ultrasound guided
2013 pal sponsorship. No idiopathic 44.3+10.9 device of 20mg | weeks. and functional status improved | injections were effective in reducing the injection superior to blind for
(Score=4 | Glucoc COl. CTS. years; 5 methylprednisol at 6 and 12 weeks after the symptoms of CTS and improving the providers with this level of
.0) orticost males, 41 one (n =23) vs. treatment, (p < 0.05). Boston function, an earlier onset/better experience.
eroid females. Palpation- Carpal Tunnel Questionnaire improvement of symptom relief suggests
Injectio guided approach (BCTQ) symptoms / function: that US-guided steroid injection may be
ns or blind 6 weeks; 1.33+0.55 and 12 more effective than are blind injections in
injection group weeks; 1.30+0.45 vs 1.41+ 0.59 | CTS.”
of 20mg and 1.67+0.73 Palpation group,
methylprednisol (p <0.001)/1.33+0.46 and
one using ulnar 1.36+0.49 vs 1.52+0.87 and
side approach (n 1.86+1.09, (p <0.001).
= 23).
Girlanda | Intracar | RCT No mention of N =32 with Mean age: Methylpred- Baseline, 1 week, 2 Paresthesias significantly “Only a small percentage (8%) of the Methods details sparse, especially
1993 pal sponsorship or clinical and 45.48+13.3 | nisolone acetate | weeks, 1 month, 2 improved from baseline in both | nerves remained improved at the 2-years | for long duration components of
(Score=4 | Glucoc col. EDS evidence | years; 6 15mg acetate months. groups, but more improved in follow-up.” study. Patients had symptoms over 4
.0) orticost of CTS. Age males, 26 injection locally steroid group (p <0.0001 vs. p years.
eroid 36-60 years. females. (n=9) vs. saline <0.01); statistical significance
Injectio solution same of improvements in saline
ns amount as disappeared at 1 month;

treatment group
(n =8). Study on
long-term
effects (n = 8).

persisted through 2 months in
steroid. 50% of nerves worse
within 6 months; 90% within
18 months; 8% of nerves

remained improved at 2-year.
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Glucocorticosteroids vs. NSAIDs

Celiker NSAID | RCT No mention of N = 23 with Mean age: Group A: 8 weeks VAS pain scores (baseline/2" “Both splinting combined with the use of | No placebo controlled. Suggests
2002 /Cortico sponsorship or bilateral or 48.2 years; | acemetacine week/8™ week): NSAID plus a nonsteroidal anti-inflammatory drug splinting and NSAID may be as
(score=5. | steroid COl. unilateral 1 male, 22 | 120mg a day splint 7.9+1.4/4.3+0.9/1.7+1.0 | and steroid injection into the carpal effective as injection.
5) Injectio CTS, EDS females with splints at vs. injection tunnel resulted in significant
n confirmed. night. Group B: 7.042.2/3.1+2.5/1.841.9 improvement in carpal tunnel syndrome.”
40mg (P>0.05). Symptom severity
methylpred- scale results similar (p>0.05).
nisolone acetate
(1ml)
Glucocorticosteroids vs. Anesthetics
Karadas | Cortico | RCT No mention of N =99 with Mean age: Group 1 40mg Follow-up at baseline, | VAS scores improved “Local procaine HCI injection and steroid | Combined triamcinolone acetonide
2011 steroid/ sponsorship. No clinical and 47.1 years; | triamcinolone 2 and 6 months after significantly in each group at 2 | injection effectively reduced the and procaine HCL may be superior
(score=4. | Anesthe Col. electrophysiol | 13 males, acetonide (n = injection. and 6 months after treatment, symptoms of CTS and equally improved | to individual medications alone.
5) tic ogic evidence | 86 females | 34) vs. Group 2 (p <0.05). No significant electrophysiologic findings.”
Injectio of CTS 4ml 1% differences shown for
n procaine HCI (n electrophysiologic findings at
=32) vs. Group baseline, 2, and 6 months, (p
3 both 40mg >0.05).
triamcinolone
acetonide and
4ml 1%
procaine HCI (n
= 33).
Karadas | Cortico | RCT No mention of N =57 with Mean age: Group 1 injected | Follow-up at 1, 2 and Clinical/electrophysiological “Triamcinolone acetonide and procaine Both active interventions superior to
2012 steroid/ sponsorship or clinically 47.2 years; | with 1ml10.09% | 6 months. evaluations improved HCl injections are effective regarding saline injection.
(score=4. | Anesthe COl. suspected 7 males, 50 | saline (n=19) vs. significantly in groups 2 and 3 | short- and long-term outcomes compared
5) tic primary CTS. | females Group 2 injected at post-treatment, (p <0.05). No | with placebo injections, and procaine
Injectio with 40mg significant changes in group 1, | HCI injection was as effective as steroid
n triamcinolone (p >0.05). Groups 2 and 3 injection.”
acetonide (n = better scores vs. group 1 at 2, 6
20) vs. Group 3 months, (p <0.05). No
injected with difference between groups 2
4ml 1% and 3 in terms of change scores
procaine HCI of any terms at post-treatment,
(n=18). (p >0.05).
Glucocorticosteroids vs. lontophoresis
Bakhtiar | Cortico | RCT Sponsored by N =34 mildto | Mean age: lontophoresis of | 2, 4 weeks. Pain at end of treatment and 4 “Our clinical trials showed that Data suggest phonophoresis superior
y 2013 steroid/ Research Deputy | moderate CTS | 46.4 years; Dex-P 0.4% (n = weeks later significantly phonophoresis of Dex-P is more effective | to iontophoresis
of Semnan confirmed by 26) vs. favored phonophoresis vs
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(score=7. | lontoph University of electromyogra | no mention | Phonophoresis iontophoresis of Dex-P than iontophoresis of Dex-p treatment in
0) oresis Medical Sciences. | phy. of sex. of Dex-P 0.4%, intervention, (p <0.01). Motor | patients with mild to moderate CTS.”
No COl. plus applied latency/motor action potential
over wrist chin amplitude/finger pinch
and pulsed strength/hand grip strength/
(20%) pain relief: [mean difference
ultrasound 0.8 m/s; 95% (Cl), 0.5-1.1}/
waves (n = 26). (4.1 mV; 95% ClI, 3.0 -5.2)/
(31.6 N; 95% Cl, 15.9-47.3)/
(27.1 N; 95% ClI, 13.5-40.5)/
and 2.1 points on 10-point
scale; 95% CI, 1.3 - 2.9.
Gokoglu | Cortico | RCT No mention of N = 30 with Mean age Group 1: 40mg Follow-up for 2 and 8 Symptoms severity scores “Success of both iontophoresis of Suggests injection superior to
2005 steroid/ sponsorship or clinical and 48.0+8.2 methylprednisol | weeks. (baseline/week 2/week 8): dexamethasone sodium phosphate and iontophoresis of dexamethasone.
(score=4. | lontoph Col. EDS evidence | years; 3 one acetate injection 2.7+0.8/1.9+0.7/ 1.6+ | injection of corticosteroids, but symptom
0) oresis of CTS. males, 27 injected (n = 15) 0.6 vs. iontophoresis relief was greater at 2 and 8 weeks with
females vs. Group 2: 3.1+0.8/2.5+0.9/ 2.2+1.0 (p injection of corticosteroids.”
iontophoresis of <0.05) for Weeks 2 and 8
dexamethasone favoring injection. Functional
sodium status scale and VAS scores
phosphate (n = similarly favored injection.
15).
Injection vs. Ultrasound
Bilgici Ultraso | RCT No mention of N = 34 with Mean age: Group A, Follow-up for 8 weeks | VAS pain/severity of “Both ultrasound treatment and Both groups improved meaningfully
2010 und/Ste sponsorship or CTS. 45.7 years; | ultrasound symptoms/functional status / corticosteroid injection plus splinting were | over time, but differences between
(score=5. | roid COl. 9 males, 22 | treatment (n=16) grip strength, (p <0.001) and effective on the clinical symptoms and the | groups minimal; one statistically
5) Injectio females vs. Group B, two point discrimination (p electrophysiological findings of CTS.” significant difference.
n local <0.016). Group A, improved
corticosteroid for all clinical outcomes, (p
injection plus <0.001), except grip strength.
splinting (n=18).
Glucocorticosteroids vs. Range of Doses
Dammer | Glucoc | RCT No mention of N =136 EDS | Mean age 20mg methyl- Follow-up for 3 months. | 73% of 60mg, 53% of 40mg “One injection of methylprednisolone Injection site 4cm proximal to distal
s 2006 orticost sponsorship or confirmed 51.3 years; | prednisolone and 56% of 20mg groups close to the carpal tunnel reduces the wrist crease.
(score=9. | eroids col. diagnosis of 30 males, injections (n = symptom free or requiring no number of patients requiring surgery.”
0) CTS. 102 45) vs. 40mg further treatment at 6 months. 60mg dose more effective than lower
females methylprednisolo Only 22% treated with 1-2 doses, with 2nd injection possibly

ne injections
(n=43) vs. 60mg
methyl-

injections methylprednisolone
during first year referred to

surgery (p <0.05).

increasing recurrence of symptom-free
patients.

NYS WCB MTG — Hand, Wrist and Forearm Injuries 206




Ustiin
2013

0)

(score=4.

Ultraso
und/Bli
nd
Injectio
ns

RCT

No mention of
sponsorship. No
col.

N = 46 with
idiopathic
CTS.

Mean age:
44 years; 5
males, 41
females

prednisolone
injections (n=44).

US-guided
device of 20mg
methylprednisol
one (n = 23) vs.
Palpation-
guided approach
or blind
injection group
of 20mg
methylprednisol
one using ulnar
side approach (n
=23).

weeks.

Scores for symptom severity
and functional status improved
at 6 and 12 weeks after the
treatment, (p < 0.05). Boston
Carpal Tunnel Questionnaire
(BCTQ) symptoms / function:
6 weeks; 1.33+£0.55 and 12
weeks; 1.30+0.45 vs 1.41+ 0.59
and 1.67+0.73 Palpation group,
(p <0.001)/1.33+0.46 and
1.36+0.49 vs 1.52+0.87 and
1.86+1.09, (p <0.001).

Glucocorticosteroids (Injection vs. Oral or by Injection Sites)

“[BJoth US-guided and blind steroid
injections were effective in reducing the
symptoms of CTS and improving the
function, an earlier onset/better
improvement of symptom relief suggests
that US-guided steroid injection may be
more effective than are blind injections in
CTS.”

Injection Method

Follow-up at 6 and 12

Data suggest ultrasound guided
injection superior to blind for
providers with this level of
experience.

Both with 12mg
methyl-
prednisolone
acetate with
0.15ml lidocaine
(n=21).

vs. 26.71£32.83 in classical
group (p = 0.021). Mean£SD
grade of pain: new method
4.38+1.523 vs. classic method
3.62+1.071 (p = 0.065).

Steroid/ No mention of N = 62 with Mean age: Steroid or Follow-up for 12 Global symptom scores “Local steroid injection was superior to Suggests injections superior to oral
2001 Oral sponsorship or newly 49 years; 7 | prednisolone weeks. (injection/oral): baseline oral corticosteroids over a 3-month glucocorticosteroids.
(score=9. | Injectio COl. diagnosed males, 53 25mg PO QD (25.0+6.4/25.7+8.3), 2 weeks period in patients with CTS.”
0) n CTS >3 females for 10 days (n = (13.6£7.5/17.8+10.0), 8 weeks
months. 30) vs. Oral (13.748.3/20.8+8.7), and 12
steroid or weeks (14.3+8.4/ 21.4+9.6).
prednisolone GSS scores borderline
acetate 15mg significant at 2 weeks (p =
injection (n = 0.07), but significant at 8 and
30). 12 week follow-ups (p = 0.002
and p = 0.004).
Habib Cortico | RCT No mention of N = 42 with Mean age: Local Follow-up for 1, 3,6 81 % of classical injection and | “Local corticosteroid injection using the Suggests traditional injection
2006 steroid sponsorship or symptoms of | 42.2 years; | corticosteroid 12 weeks 71% new method injection novel approach for the treatment of technique may be superior.
(score=5. | Injectio COl. CTSand EDS | 9 males, 33 | classic injection patients had favorable response | carpal tunnel syndrome is helpful, and
0) n confirmed. females (n=21) vs. 2- rate after 3 weeks (p = 0.468). the favorable response rates are
Age >18 3cm distal to the Procedure time 8.48+1.123 comparable to those using the classic
years old. wrist crease. seconds in new method group approach after 1, 3, 6, and 12 weeks.”
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Glucocorticosteroids vs. Intramuscular Injection

Ozdogan
1984

Cortico
steroid/
Intramu
scular
Injectio
ns

RCT

No mention of
sponsorship or
col.

N = 37 with
idiopathic
CTS.

Mean age
45.848.7
years; 0
males, 37
females

Steroid
injection, 1.5mg
betamethasone
disodium
phosphate and
acetate
suspension
(n=18) vs.
Placebo into
deltoid double
dummy (n=19).

Follow-up for 10-12

months.

7 from carpal injection group
and 6 from IM injection group
returned with symptoms after 1
month and required second
shot. One from first group and
2 from second group required
third shot after 7.3+3.7 months.
Response rate 50% in hand
injections vs. 15.8% IM.

“Steroid injected at the site of entrapment
is effective and suggest superiority to the
intramuscular route in the management of
ICTS.”

Carpal injections appear superior to
intramuscular steroids.

Intracarpal Tunnel Injection with Glucocorticosteroids vs. Saline or No Injection
Armstro | Cortico | RCT Sponsored by N = 81 with Mean age: Steroid Follow-up for 18 Changes in median sensory “Steroid injections are a safe and Unblinded after 2 weeks.
ng 2004 | steroid/ Southern typical 51.6 years; | injections or months. latencies -0.19+0.27 vs. effective treatment for temporary relief of
(score=9. | Placebo California Kaiser | symptoms of | 18 males, Betamethasone -0.04+0.14 (p = 0.01). Changes | CTS symptoms for patients who did not
5) Permanente CTS and EDS | 63 females | 6mg (n =43) vs. in symptoms scores also improve with splinting and activity
Department of confirmed. Placebo group favored corticosteroid modification.”
Research and or saline (n = injections -0.78 £0.80 vs. -0.19
Evaluation. No 36). +0.62 (p <0.01). Satisfaction
mention of COI. rates 70% vs. 34% (p = 0.001).
In subsequent open label
follow-up, additional injections
performed per patient requests
(up to 7 injections for a few);
18 (39.1%) referred for
surgery, 37.0% reported
adequate symptom relief.
Peters- Cortico | RCT No mention of N = 69 with Mean age: Iml Follow-up 1, 3, 6 and Steroid-group showed better “Corticosteroid injections for CTS Multiple injections given if patient
Velutham | steroid/ sponsorship. No clinical 54.6 years; | triamcinolonacet | 12 months direct treatment response (p = provided by general practitioners are result was “not satisfactory” Data
aningal Placebo COL. diagnosis of 16 males, onide (TCA) 0.013), perceived improvement | effective regarding short-term outcomes suggest steroid injections superior to
2010 CTS. 53 females | 10mg/ml (n=36) (p =0.01) and more when compared to placebo injections.” NaCl for short term outcomes.
(score=7. vs. 1ml saline improvement than NaCl-group
5) (NaCl) 0.9%, in outcomes SSS BCTQ score
placebo 1-2 (from 2.872 t0 1.948 in TCA
injections group vs. from 2.815 to 2.529
(n=33). in NaCl group) and FSS BCTQ

score (2.456 t0 1.881 in TCA
group vs. 2.353 t0 2.366 in
NaCl group). Mean difference
in change score 0.637 (95% CI:
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0.320, 0.960; (p <0.001)) for
SSS BCTQ and mean
difference in change score
0.588 (95% CI: 0.232, 0.944; p
=0.02) for FSS BCTQ.
Number Needed to Treat to
achieve satisfactory partial
treatment response or complete
resolution of symptoms and
signs 3 (95% Cl: 1.83, 9.72).

O’Gradai | Cortico | RCT No mention of N = 32 with No mention | Hydrocortisone Follow-up 6 weeks and | Results from Phase 1 (25mg/ “As low dose steroid is as effective, and Two studies in one report with the
gh 2000 | steroid/ sponsorship or suspected of mean age | 25mg or 100mg | 6 months. 100mg/no injection) 66% vs. potentially less toxic, this should be the first finding benefits of injection.
(score=5. | Placebo col. CTS and EDS | or sex. (A), 63% vs. 5% better or much recommended dose for injection of carpal | Second trial found minimal
0) confirmed. hexacetonide better (NS between injected tunnel syndrome.” incremental gain for higher dose.

20mg (B), plus groups’ differences).

phase I1; Symptoms improved in Phase 2

Triamcinolone in 72% vs. 67% (NS).

20mg or

Hydrocortisone

100mg (n = 33)

vs. Control no

injection (n =

20).
Girlanda | Cortico | RCT No mention of N =32 with Mean age: Methylpred- Follow-up every 2 Paresthesias significantly “Only a small percentage (8%) of the Methods details sparse, especially
1993 steroid/ sponsorship or clinical and 45,5 years; | nisolone acetate | months for 2 years. improved from baseline in both | nerves remained improved at the 2-years | for long duration components of
(score=4. | Placebo col. EDS evidence | 6 males, 26 | 15mg acetate groups, but more improved in follow-up.” study. Patients had symptoms over 4
0) of CTS. females injection locally steroid group (p <0.0001 vs. p years.

(n =9) vs. saline <0.01); statistical significance

solution same of improvements in saline

amount as disappeared at 1 month;

treatment group persisted through 2 months in

(n =8). Study on steroid. 50% of nerves worse

long-term within 6 months; 90% within

effects (n = 8). 18 months; 8% of nerves

remained improved at 2-year.
One vs. Two Injections
Wong Steroid | RCT No mention of N = 40 with Mean age: Single injection | 40 week follow-up Global Symptom Score Single | “The results suggest that an additional Both arms had active treatment
2005 Injectio sponsorship or newly 46.9 years; | group or vs. Double injections (pre/8/24/ | steroid injection confers no added benefit
(score=9. | ns Col. diagnosed 6 males, 24 | methylprednisol 40 weeks): Single 26.7+10.1/ to a single injection in terms of
0) CTS and NCS | females one 15 mg 15.2+9.9/15.9+10.6/12.6+9.1 symptoms relief.”
confirmed injection (n=20) vs. Double 25.6+11.6/11.4+
vs. Double- 7.6/13.0+9.7/14.1+11.0 (p>
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injection group
at 8 weeks of
steroid or
placebo (n=20)

Steroid vs. Placeb

[0]

0.19) all times. No differences
in grip strengths or in NCS
other than right hand which
was borderline different at
baseline (p = 0.08).

Atroshi Steroid | RCT Sponsored by N =111 with | Mean age: 80mg 10 weeks At baseline CTS symptom “Methylprednisolone injections for CTS Data suggest both active treatments
2013 Injectio grant from idiopathic 46.7 years; | methylprednisol severity score at 10 weeks have significant benefits in relieving superior to placebo, no statistical
(score=8. | ns Region of Scania | CTS not 30 males, one (n=37) vs. improved those who received symptoms at 10 weeks and reducing the differences between 80 mg and 40
5) Research and previously 81 females | 40mg methylprednisolone vs. placebo | rate of surgery 1 year after treatment, but | mg steroid
Development treated with methylprednisol (p =0.003 for 80mg; p=0.001 | 3 out of 4 patients had surgery within 1
Foundation and steroid one (n=37) vs. for 40mg methylprednisolone). | year.”
Ha’ssleholm injections. placebo (n=37). At 1-year rates of surgery 73%,
Hospital 81%, and 92% in 80mg
Organization. No methylprednisolone, 40mg
COl. methylprednisolone, and
placebo groups. Those who
received 80mg
methylprednisolone less likely
to have surgery (OR, 0.24 [CI,
0.06 to 0.95], (p = 0.042).
Dammer | Steroid | RCT No sponsorship N = 60 with Mean age: Intervention Follow-up 3, 6, 9, 12 Percentage not needing 2nd “A single injection with steroids close to | Data suggest injection effective and
51999 Injectio and no COLl. carpal tunnel 52 years; group or months treatment (1/3/6/9/12 month): the carpal tunnel may result in long term | 50% need no treatment for 1 year.
(score=8. | n symptoms >3 | 10 males, methylprednisol steroid (77/63/57/53/50%) vs. improvement and should be considered
0) months and 50 females | one 40mg plus placebo (20/7/7/717%), before surgical decompression.”
NCS 10mg lidocaine significant but no p-value
confirmed. (n=30) vs. reported. In open phase, 24 of

2017
(Score=5

Splint/S
teroid

No mention of
sponsorship or
COl.

N =52
patients with
typical
symptoms of
CTS
persisting for
at least 3
months. CTS
diagnosis
were

Mean age:
55.05
years; 11
males, 41
females.

Control group or
lidocaine alone
(n = 30).

Steroid injection
(SI) group
(n=26) or SI
plus splinting
group (n=26). Sl
for both groups
was ultrasound
guided with 1
mL of 10 mg
(10mg/mL)

28 crossed over from controls
and 50% of those had surgery,
no p-value reported.

Splinting vs. Steroid vs. Surgery

Follow up at baseline
6 and 12 weeks.

Mean Symptom Severity Scale
(SSS) for Sl only group was
1.96 at baseline vs 1.28 at 6
weeks (p<0.05) and 1.49 at 12
weeks (p<0.05). Mean SSS for
Sl plus splint group was 2.27 at
baseline vs 1.30 at 6 weeks
(p<0.05) and 1.32 at 12 weeks
(p<0.05). The between group
difference in SSS was -0.048

“In people with CTS, steroid injection
combined with splinting resulted in
modestly greater reduction of symptoms,
superior functional recovery, and greater
improvement in nerve function at 12-
week follow-up as compared with steroid
injection alone. However, these small
differences are of unclear clinical
significance.”

Trends toward differences at
baseline between groups for
outcomes variables makes
interpretation more challenging.
Many incongruences within tables
and text. Data suggest steroid
injection (SI) + splint superior to Sl
alone at 12 weeks but not 6 weeks.
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confirmed triamcinolone (p=0.032) with Sl plus splint

using motor acetonide and 1 being superior.

and sensory mL of 2%

nerve lidocaine

conduction hydrochloride.

studies.
Ucan Splint/S | RCT No mention of N =57 with Mean age: Group A or Follow-up for 3and 6 | Boston Questionnaire scores “All treatment methods were found to be | Baseline differences present.
2006 teroid/S sponsorship or CTS 44.6 years; | Splinted (S) months. (baseline/3rd month/6th effective, but despite the complications Appears to have targeted lower
(score=5. | urgery COl. diagnosis 4 males, 53 | hands splinted in month): splinting 2.66+0.35/ and the relatively long period to return to | enrollment for surgery without
0) females neutral position 1.3940.37/1.54+0.31 vs. splint | work, OCTR was superior to stating such.

Injectio

No mention of

N = 50 with

Mean age:

with standard
cotton polyester
splint (n = 23)
vs. Group B or
single steroid
injection (20mg
triamcinolone
acetate plus
20mg lidocaine)
and splinted
(SLSl) (n=23)
vs. Group C:
Surgery (OCTR)
(n=11).

Steroid injection

plus steroid 2.79+0.63/1.41+
0.32/1.96+0.63 vs. CTR 3.09+
0.5/1.86+0.6/1.41+0.31 (p =
0.004). Palm-wrist median
sensory nerve velocities: splint
27.26+5.3/29.6+7.16/29.56+
4.83 vs. splint plus steroid
26.35+4.12/31.57+4.33/28.74+
6.19 vs. CTR 23.98+4.28/
32.20+4.17/33.15+4.1 (NS
between groups). Those
completely/almost satisfied
3rd/6th months splinting
69.6%1/34.8% vs. splint plus
steroid 100%/82.6% vs. CTR
45.5%/90.9%.

Glucocorticosteroid vs. Surgery

Follow-up at 6 and 20

Mean improvements in global

conservative methods in long term.”

“Open carpal tunnel release resulted in

Suggests surgery superior.

(score=8. | n/Deco sponsorship or EDS 49.5 years; | or weeks. symptoms scale: 24.2+11.0 vs. | better symptomatic and neurophysiologic
0) mpressi COl. confirmed 2 males, 48 | methylprednisol 8.7+13.0 (p <0.001). Grip outcome but not grip strength in patients
on idiopathic females one acetate strengths were: surgery with idiopathic carpal tunnel syndrome
CTS. 15mg (n=25) vs. 23.448.2 10 21.8+7.9 vs. over a 20-week period.”
Decompression injection 24.2+7.0 to 26.6+7.4
or open CTR (p = 0.009). Sensory nerve
(n=25). conduction velocities: surgery
34.2+7.9 to 42.2+8.0 m/s vs.
injection 37.3+8.0 to 40.5+6.3
(p = 0.003).
Ly-Pen Injectio | RCT No mention of N =123 (163 | Mean age Betamethasone Follow-up at 3, 6, and | 70% improvements in “Over the short term, local steroid Details sparse. Most patients had 2
2005 n/Deco sponsorship or wrists) with 51.9 years; | 6.4mg, 2 12 months. nocturnal paresthesias present injection is better than surgical injections. No clear surgical benefit
(score=6. | mpressi Col. CTS. 8 males, 93 | injections 2 (3/6/12 months): injection decompression for the symptomatic relief | vs. injection.
5) on females weeks apart 86.7/69.9/61.4% vs. surgery of CTS. At 1 year, local steroid injection
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(n=83 wrists) vs.

61.3/68.8/ 73.8% (p = 0.001/p

is as effective as surgical decompression

Open Carpal =1.0/p = 0.098). for the symptomatic relief of CTS.”
Tunnel Release
(n=80).
Ly-Pen Injectio | RCT No mention of N =101 with | Mean age: Surgical Follow-up of 2 years. 56 underwent surgery, 24 had “Our findings suggest that both local High drop out at 24 months.
2012 n/Deco sponsorship or clinical 51.5 years; | decompression CTS in both hands. 84% steroid injection and surgical Injection superior at 3 months’ time
(score=6. | mpressi col. diagnosis and | 8 males, 93 | (n=83 wrists) vs. required 2 injections. At 24- decompression are effective treatments in | point but release superior at 12
0) on neuro- females Local steroid months follow-up, 60.2% of alleviating symptoms in primary CTS at months and 24 months.

physiological
confirmation
of CTS.

injection (n=83
Wrists).

wrists in injection group and
68.8% in surgery group
achieved 20% response in
nocturnal paraesthesias, (p =
0.256). Surgery more effective
than injection for self-perceived
functional impairment, with
mean VAS score of 6.21 (8.81)
in injection group vs. 2.02
(7.23) in surgery group, (p =
0.008).

2-year follow-up.”
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Evidence for the Use of Intramuscular Injections for CTS

There is 1 moderate-quality RCT incorporated into this analysis.(854)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: intramuscular injections, carpal tunnel syndrome,
CTS, median nerve neuropathy, median neuropathy, median nerve disease, entrapment, neuropathy, nerve compression, burning, itching, numbness, tingling, wrist, hand, palm, finger, pain, controlled
clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective
studies, prospective studies, epidemiological studies, epidemiological research, and Nonexperimental Studies. We found and reviewed 36 articles in PubMed, 722 in Scopus, 3 in CINAHL, 40 in Cochrane
Library and 0 in other sources. We considered for inclusion 8 from PubMed, 0 from Scopus, 1 from CINAHL, 2 from Cochrane Library and 0 from other sources. Of the 11 articles considered for inclusion,
3 randomized trials and 1 systematic study met the inclusion criteria.

We searched PubMed, CINAHL, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates and an updated search was conducted using PubMed for publication between 1/1/2014
to 2/15/2018 using the following terms: intramuscular injections, carpal tunnel syndrome, median nerve neuropathy, median neuropathy, median nerve disease, entrapment, neuropathy, nerve compression,
burning, itching, numbness, tingling, wrist, hand, palm, finger, and pain; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random¥*,
randomized, randomization, randomly; systematic, retrospective, and prospective studies to find 1 articles. Zero articles met the inclusion criteria.

Author
Year
(Score):
Ozdogan
1984
(Score=6.0

)

Category:

Intramuscular
Glucocorticosteroid
Injections

Study type:

RCT

Conflict of
Interest:

No mention of
sponsorship or
col.

Sample size:

N =37
females:
symptoms:
burning
pain,
tingling,
numbness in
thumb,
index and
long fingers
and palm.

Age/Sex:

Mean age:
45.8+8.7; 0
males, 37
females.

Comparison:

Group 1,
received
1.5mg
betamethaso
ne disodium
phosphate
and acetate
suspension
into carpal
tunnel and
same volume
of placebo
(0.5 ml
saline) into
the deltoid
muscle on
same side (n
=18) vs.

Follow-up:

1 week, 1
month,
and 10
months
after
study
completio
n.

Results:

Seven patients
from carpal
injection group
and 6 patients
from IM injection
group returned
with symptoms
after 1 month and
required 2nd
shot. One from
1st group and 2
from 2nd group
required 3rd shot
after 7.313.7
months.
Response rate
50% in hand
injections

Conclusion:

Data suggest intracarpal tunnel

“Steroid injected at the
site of entrapment is
effective and suggest
superiority to the
intramuscular route in
the management of
ICTS.”

Comments:

injections much more effective.
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Group 2,
received
1.5mg
betamethason
e disodium
phosphate
and acetate
suspension
into deltoid
muscle and
same volume
of placebo
into carpal
tunnel (n=19)

compared to
15.8% IM.

Author Year

Cate

Comparison:

Follow-

Results:

Conclusion:

Comments:

(Score):

Ozdogan

1984
(Score=6.0)

Intramuscular
Glucocorticosteroid
Injections

RCT

Conflict of
Interest:

No mention of
sponsorship or
Col.

N =37
females:
symptoms:
burning
pain,
tingling,
numbness in
thumb,
index and
long fingers
and palm.

Mean age:
45.8+8.7; 0
males, 37
females.

Group 1,
received 1.5mg
betamethasone
disodium
phosphate and
acetate
suspension into
carpal tunnel
and same
volume of
placebo (0.5 ml
saline) into the
deltoid muscle
on same side (n
=18) vs. Group
2, received
1.5mg
betamethasone
disodium
phosphate and
acetate
suspension into

1 week, 1
month,
and 10
months
after
study
completio
n.

Seven patients
from carpal
injection group and
6 patients from IM
injection group
returned with
symptoms after 1
month and required
2nd shot. One from
1st group and 2
from 2nd group
required 3rd shot
after 7.313.7
months. Response
rate 50% in hand
injections compared
to 15.8% IM.

“Steroid injected at the site
of entrapment is effective
and suggest superiority to
the intramuscular route in
the management of ICTS.”

Data suggest intracarpal tunnel
injections much more effective.
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deltoid muscle
and same
volume of
placebo into
carpal tunnel
(n=19)

Evidence for the Use of Insulin Injections for CTS
There are 2 moderate-quality RCT incorporated into this analysis.(872, 873)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Insulin injections and carpal tunnel syndrome, CTS,
median nerve neuropathy, median neuropathy, median nerve disease entrapment, neuropathy nerve compression, burning, itching, numbness, tingling, controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective studies, prospective studies, epidemiological
studies, epidemiological research, and Nonexperimental Studies. We found and reviewed 6 articles in PubMed, 836 in Scopus, 1 in CINAHL, 39 in Cochrane Library and 0 in other sources. We considered
for inclusion 3 from PubMed, 0 from Scopus, 0 from CINAHL, 0 from Cochrane Library and 0 from other sources. Of the 3 articles considered for inclusion, 2 randomized trials and 1 systematic studies
met the inclusion criteria.

We searched PubMed, CINAHL, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates and an updated search was conducted using PubMed for publication between 1/1/2014
to 2/15/2018 using the following terms: insulin injections and carpal tunnel syndrome, median nerve neuropathy, median neuropathy, median nerve disease entrapment, neuropathy nerve compression,
burning, itching, numbness, tingling, and pain; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized,
randomization, randomly; systematic, retrospective, and prospective studies to find 403 articles. Zero articles met the inclusion criteria.

Author
Year
(Score):
Ozkul
2001
(Score=6.
0)

Category:

Insulin Injections

Study type:

RCT

Conflict of
Interest:

No mention of
sponsorship or
col.

N =43 with
non-
insulin-
dependent
diabetes
mellitus
(NIDDM)
with mild
to
moderate
CTS.

Age/Sex:

Mean age:
47.7+1.3;0
males, 50
females.

Comparison:

Group 1,
received 0.3
mL-12 U of
NPH insulin
onetime a
week for 7
weeks (n=22)
vs. Group 2,
received
placebo (0.3
mL-0.9%
saline

Follow-up:

Follow up
at
baseline,
1,2, 3,4,
5,6,7,15,
and 23
weeks.

Results:

MeanSD
median nerve
motor distal
latency
(MNMDL):
decrease 5
weeks insulin
group 4.52+0.12
vs. placebo
4.80%0.03ms (p
<0.05) and
continued to 23

Conclusion:

“[L]ocal insulin injections
more significantly
decreased MNMDL
[median nerve motor
distal latency], increase
MNSV [median nerve
sensory velocity] and
reduces GSS [global
symptom score] than
the placebo in NIDDM
patients with CTS.”

Comments:

All had gluco-corticosteroid
injection. Suggestive results
that need confirmation.
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solution)
injected into
carpal tunnel

weeks (p <0.01).
MeanzSD
median nerve

weekly for 7 sensory velocity
week (n=21) (MNSV):
difference more
significant
insulin group vs
placebo over
whole study (p
<0.01).
Ashraf Insulin Injections RCT No mention of N =50 with | Mean age: Group 1, Follow up | In both groups “In conclusion, in the No differences between
2009 sponsorship or non-insulin | 51.3+4.5; 15 | received at decrement of present study, local groups
(Score=4.0 COlL. dependent | males, 35 injection into baseline, distal motor insulin injections
) diabetes females. carpal tunnel 2,4,and 6 | latency (DML) of | significantly reduced
mellitus; 20 (101U of NPH weeks. median nerves symptoms as the
had insulin) (=30 statistically physiotherapy in NIDDM
bilateral hands) vs. significant. In patients with CTS. But
involvemen Group 2, both groups the | clinical significant
t, had received increment of difference in compare
symptoms Physiotherapy sensory nerve with physiotherapy was
and signs (2 periods with conduction not seen. In summary
of CTS 10 sessions) velocity was two local insulin
confirmed (n=32 hands) statistically injections had no
by significant. Also, | significant difference
standard decrement of with compare to 20
electro pain, sessions physiotherapy.
diagnosis. paresthesia, Although these findings
numbness, are promising, further
weakness/ studies with insulin are
clumsiness and needed to verify its
nocturnal effectiveness as a
awaking was treatment for CTS and
statistically other degenerative
significant in nerve diseases.”

both groups. But
no significant
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difference
between two
groups.

Evidence for the Use of Botulinum Injections for CTS
There is 1 moderate-quality RCT incorporated into this analysis.(874)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: botulinum toxin, botox or botulinum Injection, carpal
tunnel syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease, syndrome, median nerve, median neuropathy, burning, itching, numbness,
tingling, hand, palm, finger, wrist, and pain; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization,
randomly; systematic, systematic review, retrospective, and prospective studies. We found and reviewed 11 articles in PubMed, 201 in Scopus, 2 in CINAHL, and 1 in Cochrane Library. We considered for
inclusion 1 from PubMed, 0 from Scopus, CINAHL, and Cochrane Library. Of the 1 article considered for inclusion, 1 randomized trials and 0 systematic studies met the inclusion criteria.

We searched PubMed, CINAHL, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates and an updated search was conducted using PubMed for publication between 1/1/2014
to 2/15/2018 using the following terms: Botulinum toxin, Botox or Botulinum Injection, carpal tunnel syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment,
neuropathy, nerve disease, syndrome, meadian nerve, median neuropathy, burning, itching, numbness, tingling, hand, palm, finger, wrist, pain; controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, retrospective, and prospective studies to find 5 articles. Ofthe 5 articles we
considered for inclusion 0. Of the 0 considered for inclusion,0 are randomized controlled trials and O systematic reviews.

Conflict of
Interest:

Study

Comments:
type:

Conclusion:

Author Year (Score):

Category: Sample size:  Age/Sex: Comparison: Follow-up:

Breuer 2006 (score=7.5) Botulinum RCT Sponsored by N =20 with No Group 1, Follow up Response rates “Botulinum toxin | Small sample size. Few
Injections Elan hand pain mention received 2,500 | at for botulinum B is not screened (20/388)

Pharmaceutical | and of mean units of baseline, toxin B and dramatically randomized. Suggests
s, San discomfort age; no botulinum 5,9, and placebo groups: superior to not effective.
Francisco, associated mention toxin B 13 weeks. | 126/143 (88.1%) placebo for the
California. No with CTS. of sex. injection into vs. 117/117 relief of CTS
mention of COI. carpal tunnel (100%). symptoms.”

(N=11) vs.

Group 2,

received

injections of

placebo
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(Normal saline
solution) (N=9)

Evidence for the Use of Carpal Tunnel Surgical Release
There are 7 high-(763, 851, 931, 937, 938, 955, 956) and 36 moderate-quality (one with two reports)(641, 777, 778, 852, 853, 907, 911, 914-918, 921-925, 928, 929, 932, 935, 936, 939-941, 945, 946, 948-954,
957, 959, 960) RCTs and crossover trials incorporated into this analysis. There are 13 low-quality RCTs(407, 846, 913, 930, 961-969) in Appendix 2.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: carpal tunnel surgical release, Knifelight, open
release, endoscopic, epineurotomy, neurolysis, flexor retinacular, ulnar bursal preservation, mini palmer incision, flexor tenosynovectomy, biopsy of abnormal tenosynovium and carpal tunnel syndrome,
median nerve neuropathy, median neuropathy, median nerve disease entrapment, neuropathy nerve compression, burning, itching, numbness, tingling, controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective studies, prospective studies, epidemiological
studies, epidemiological research, and Nonexperimental Studies. We found and reviewed 179 articles in PubMed, 84 in Scopus, 17 in CINAHL, 45 in Cochrane Library and O in other sources. We
considered for inclusion 56 articles from PubMed, 2 from Scopus, 2 from CINAHL, 1 from Cochrane Library and 3 from other sources. Of the 64 articles considered for inclusion, 51 randomized trials and
12 systematic studies met the inclusion criteria.

We searched PubMed, CINAHL, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates and an updated search was conducted using PubMed for publication between 1/1/2014
to 2/15/2018 using the following terms: carpal tunnel surgical release, Knifelight, open release, endoscopic, epineurotomy, neurolysis, flexor retinacular, ulnar bursal preservation, mini palmer incision,
flexor tenosynovectomy, biopsy of abnormal tenosynovium and carpal tunnel syndrome, median nerve neuropathy, median neuropathy, median nerve disease entrapment, neuropathy nerve compression,
burning, itching, numbness, tingling, and pain. ; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized,
randomization, randomly; systematic, retrospective, and prospective studies; Carpal Tunnel Syndrome to find 77 articles. Of the 77 articles we considered for inclusion 28. Of the 28 considered for
inclusion, 18 are randomized controlled trials and 10 systematic reviews.

Author Year (Score): Eci:?:;';'of Sample size: = Age/Sex: Comparison: Follow-up: Results: Conclusion: Comments:
Carpal Tunnel Release vs. Non-surgical Therapy
Gerritsen 2002 (score=8.5) Carpal RCT Sponsored by a | N=176 Mean age: | Open release Follow-up | Overall success “Treatment with | Duration of
Tunnel grant from the EDS 49 years; (n=87) vs atl, 3,6, | ratesstatistically open carpal symptoms was
Release Health Care confirmed. 33 males, | Splinting for 12 and 18 | superior for all 5 tunnel release somewhat
Surgery Insurance 143 12 months (n = | months. measurements surgery resulted | worse in
Council of the females 89). other than 1st in better splinting group
Netherlands. No month outcomes than (median 52 vs.
mention of (1/3/6/12/18 treatment with 40 weeks, NS).
COl. months): 29 vs. wrist splinting Both treatment
42% (p = 0.07)/80 | for patients with | arms
vs. 54% (p CTS.” document
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<0.001)/94 vs.
68% (p<0.001)/92
vs. 72% (p =
0.002) /90 vs.
75% (p = 0.02).
Nights awakening
with symptoms
and paresthesias
not significantly
different at 12 or
18 months. Five
(5.7%) in surgery
group had wound
infection;
CRPS/RSD in
one. Median-ulnar
latency
differences
borderline favored
splinting
(baseline: 1.7 vs.
1.8 months; 12
months: 1.1 vs.
0.7months), as did
other measures.

substantial
improvement,
which may
reflect a good
natural history.

Jarvik 2009 (score=7.0)

Open
Surgery/En
doscopic
Decompres
sion

RCT

Sponsored by
the Intramural
Research
Program of the
NIH Clinical
Center. No COL.

N =116
patients
considering
surgery for
diagnosed
CTS.

Mean age
50.7
years; 54
males, 62
females

Surgery
Group: Open
surgery or
Endoscopic
surgery
depending on
surgeon’s
preference. (n
=57) vs. non-
Surgical

therapy group:

6 visits with
physical
therapy and

Follow-up
3,6,9and
12
months.

Primary outcome
Carpal Tunnel
Syndrome
Assessment
Questionnaire
(CTSAQ).
Surgical group
significantly lower
CTSAQ function
score Vs. non-
surgical group at 6
months; 1.91 vs.
2.44 (p = 0.0006)
and at 12 months;

“Overall, these
data indicate
that, in patients
with carpal
tunnel syndrome
without
denervation,
surgery modestly
improves hand
function and
symptoms by 3
months
compared with a
multimodality

At 12 months,
surgical group
was
statistically
significant for
improved
symptoms and
function.
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prescribed 1.74vs.2.17 (p= | non-surgical
NSAIDS. (n = 0.0081). treatment
59). Secondary regimen, and this
outcome of benefit is
CTSAQ sustained
symptoms also through 1 year.”
significantly lower
in surgery vs. non-
surgery at 6
months; 2.02 vs.
2.42 (p=0.018)
and 12 months;
1.74vs.2.07 (p=
0.036).
Ferndndez-De-Las-Pefias 2016 | Carpal RCT Sponsored by 2 | N=120 Mean age: | Physical Follow up | Time-by- “The results of Physical
(score=6.0) Tunnel research females 479 Therapy at1,3,6, | predictionrule this study did not | therapy
Release project grants | with carpal | years; 0 Group: and 12 status showed support the treatment
Surgery/M from the Health | tunnel males, received 3 months effect for hand validity of the poorly defined
anual Institute Carlos | syndrome 120 treatment pain (F=0.200, previously and included
Physical I1l. No COL. females sessions of p=0.657), worst developed median nerve
Therapy manual pain during last clinical from shoulder
physical week (F=0.03, prediction rule to hand. . No
therapy p=0.863), function | for manual significant
(desensitizatio (F=0.001, physical therapy | differences at
n maneuvers p=0.990), in women with 1 year,
of central symptom severity | CTS.” however PT
nervous (f=0.034, was superior to
system 30 min p=0.854). surgery for
once per week) Secondary most outcomes
(n=60) vs analysis showed at 1, 3 months.
Surgery effects of hand
Group: pain (F=0.024,
received open p=.878), worst
or endoscopic pain experience
decompression (f=0.013,
and release of p=0.918), function
the carpal (F=0.265,
tunnel and p=0.608),
education of symptom severity
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Hui 2005 (score=8.0)

Carpal
Tunnel
Release
Surgery

RCT

No mention of
sponsorship or
COl.

N =50
patients with
electrophysi
ologically
confirmed
idiopathic
carpal tunnel
syndrome.

Mean age
495
years; 2
males, 48
females

Injection
Group-
Methylpred-
nisolone
acetate 15mg
(n=25) vs.
Open carpal
tunnel release
(n = 25).

Follow-up
at 6 and
20 weeks.

complaint higher
in surgery group
(6.4+2.7 vs.
5.1+3.1). Mean
aggregate costs
2,126€ surgery vs.
2,111€ splint.
Absenteeism
comparable (50 vs.
52 days).

Mean
improvements in
the global
symptoms scale
24.2x11.0 vs.
8.7£13.0 (p
<0.001). Grip
strengths: surgery
23.4+8.2t0
21.8x7.9vs.
injection 24.2+7.0
t0 26.6x£7.4 (p =
0.009). Sensory

“Open carpal
tunnel release
resulted in
between
symptomatic and
neurophysiologic
outcome but not
grip strength in
patients with
idiopathic carpal
tunnel syndrome
over a 20-week
period.”

physical (F=0.265,
therapy (n=60) p=0.662).
Korthals-de Bos 2006 Carpal RCT Sponsored by N =13 No Open release: Follow-up | Success rates “In the Population-
(score=4.0) Tunnel grant from patients with | mention Incision size 3,6,12 higher at 12 Netherlands, based study
Release Health Care electrophysi | of mean not specified. months. months for surgery | surgery is more with likely
Surgery Insurance ologically age or sex. | Numerous group, 92% vs. cost-effective relatively
Council of the confirmed specialists 72%, difference is | compared with suboptimal
Netherlands. No | idiopathic performed (n = 20% (8-31 95% splinting, and control over
COl. carpal tunnel 73) vs. CI). Night recommended as | treatments.
syndrome. Nocturnal awakening due to | the preferred Small sample
splinting plus complaints not method of size.
daytime “if different (3.6£2.9 | treatment for Applicability
they wished vs. 2.9+3.0). patients with of cost data to
to.” Severity of main CTS.” USis

guestionable.

Carpal Tunnel Release vs. Injections

Suggests
surgery
superior.
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nerve conduction
velocities: surgery

34.2+7.910
42.2+8.0 m/s vs.
injection 37.31£8.0
t0 40.5£6.3 (p =
0.003).

Ly-Pen 2005 (score=6.5) Surgical RCT No mention of N =123 Mean age | Bethamethaso | Follow-up | 70% “Over the short Details sparse.
Decompres sponsorship or (163 wrists) | 51.9 ne 6.4mg, 2 3, 6, and improvements in term, local Most patients
sion/Injecti COl. with carpal years; 8 injections 2 12 nocturnal steroid injection | had 2
ons tunnel males, 93 | weeks apart (n | months. paresthesias is better than injections. No

syndrome females = 83 wrists) present (3/6/12 surgical clear surgical
(CTS). vs. Open months): injection | decompression benefit.
Carpal Tunnel 86.7/69.9/61.4% for the
Release (n = VS. surgery symptomatic
80). 1 year 61.3/68.8/ 73.8% | relief of CTS. At
study. (p=0.001/p = 1 year, local
1.0/p =0.098). steroid injection
is as effective as
surgical
decompression
for the
symptomatic
relief of CTS.”

Ucan 2006 (Score=5.0) Carpal RCT No mention of N =57 (57 Mean age | Group A: Follow-up | Boston “All treatment Baseline
Tunnel sponsorship or | hands) with | 44.6 splinted for 3 assessmen | Questionnaire methods were differences
Release COl. mild or years; 4 months (n =23 | ts3and 6 | scores (baseline/ found to be present.
Surgery/Inj moderate males, 53 | Hands) vs. months. 3rd month/6th effective, but Appears to
ections idiopathic females Group B: month): splinting | despite the have targeted

carpal tunnel Single steroid 2.66x complications lower
syndrome. injection 0.35/1.39+0.37/ and the relatively | enrollment for
(20mg 1.54+0.31 vs. long period to surgery
triamcinolone splint plus steroid | return to work, without
acetate with 2.79+0.63/1.41+0. | OCTR was stating.
20mg 32/1.96+ 0.63 vs. | superior to
lidocaine) and CTR conservative
splinted for 3 3.09+0.5/1.86+£0.6 | methods in long
months (n = 23 1141+ 031 (p = term.”
Hands) vs. 0.004 at 6
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Saw 2003 (score=7.5)

Carpal
Tunnel
Release
Surgery

RCT

No mention of
sponsorship or
COl.

Group C:
surgery (n =
11 Hands).

Endoscopic vs. Open Release

N =150
patients with
carpal tunnel
syndrome.

Mean age
51.9
years; 40
males,
110
females

Open Carpal
Tunnel
Release
Group: Open
incision 2cm
(n=76) vs. 1-
portal
endoscopic
release (n =
74).

Follow-up
atl,3,6
and 12
weeks.

months). Palm-
wrist median
Sensory nerve
velocities: splint
27.2615.3/29.617.
16/29.56+4.83 vs.
splint plus steroid
26.35+4.12/31.57
+4.33/28.74+
6.19 vs. CTR
23.98+4.28/ 32.20
+4.17/33.15 +4.1
(NS). Completely
satisfied/ almost
satisfied (3rd/6th
months): splinting
69.6%/34.8% vs.
splint plus steroid
100%/82.6% vs.
CTR
45.5%/90.9%.

Anterior carpal
tenderness not
significantly
different 2247 vs.
2416 (p = 0.18).
Grip strength was
also not different,
but favored
endoscopic (p =
0.21). Endoscopic
group returned to
work average 8
days (95% CI 2-
13, (p = 0.005))
sooner than open.
Lost time offset

“On the basis of
these findings,
we recommend
that endoscopic
carpal tunnel
release should be
considered in the
employed as a
cost-effective
procedure, but
perhaps not in
the general
population as a
whole.”

Endoscopic
recommended
due to earlier
return to work
in employed.
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increased costs of
endoscopic
surgery, resulting
in net savings of
438£ ($661.63
USD 2009) per
patient.

Atroshi 2006 (score=7.0) Carpal RCT Sponsored by N =128 Mean age | Open Surgery | Follow-up | Post-operative “In carpal tunnel | Minimal
Tunnel research grants | with 44 years; Group-4cm at3and 6 | pain scores (3 syndrome, advantage to
Release from Skane idiopathic 40 males, | open (n=65) | weeksand | weeks/6 weeks/ 3 | endoscopic endoscopic of
surgery county CTS. 88 vs. 2-portal 3and 12 months/12 surgery was less pain, but

council’s females endoscopic months. months): open associated with not earlier
research and release-1cm 60.5+£23/51.3+£23/ | less return to work.
development endoscopic (n 36.2+20/13.9£22 | postoperative
foundation, =63). vs. endoscopic pain than open
Kristianstad 52.1+23/43.3+23/ | surgery, but the
University, and 23.5+26/8.7 £21 small size of the
Swedish (p=0.028,p = benefit and
Society of 0.03, p <0.001, p | similarity in
Medicine. No =0.13 other outcomes
COl. respectively). Lost | make its cost
time median 28 effectiveness
days in both uncertain.”
groups (range 17-
44).

Atroshi 2009 (score=7.0) Carpal RCT Sponsored by N =128 Mean age | Open Surgery | Follow-up | Symptom severity | “The Very high
Tunnel research grants | with 44 years; Group-4cm at3and 6 | scoresatb5 years improvements in | response rate
Release from Skane idiopathic 40 males, | open (n=65) | weeksand | were endoscopic symptoms of for 5-year
Surgery County CTS. 88 vs. 2-portal 3and 12 1.45+0.7 vs. open | CTS and hand- study (only

Council’s females endoscopic months. 1.4240.7 (NS). related disability | missing 2 who
research and release-1cm 52/61 open vs. 5 years after died). Suggests
development endoscopic (n 53/63 endoscopic | open and 2- no long term
foundation, =63). had “no pain” portal differences.
Kristianstad (NS). No endoscopic Same rates of

University, and
The Swedish
Society of
Medicine. No

differences in
functional status
scores, although
both improved
from pre-

carpal tunnel
release were
equivalent.”

palmar pain
for both
groups. No
differences in
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mention of operative status (p reoperation
COl. <0.001). In 1st rates.

year, 1 open and 2

endoscopic

required repeat

surgery; between

Years 1 and 5, 2

open and 1

endoscopic

required repeat

surgery.

Brown 1993 (score=6.5) Carpal RCT No sponsorship | N =145 Mean age | Open Carpal Follow-up | Symptoms “Preliminary Suggested
Tunnel or COl. (169 hands) | 56 years; Tunnel at 21,42, | relieved in 98- analysis suggests | endoscopic
Release with CTS. 46 males, | Release: Open | 84 days. 99% among each | that functional superior.
Surgery 99 incisions 3.5- group. Open outcomes are

females 4.5cm (n =75, group more likely | achieved more
85 hands) vs. to have incisional | quickly when the
2-portal tenderness (61% endoscopic
endoscopic vs. 36%). Return- | method is used.
release- to-work occurred | However, the
endoscopic earlier for greater rate of
incisions 2cm endoscopic group | complications
and 1.5cm (n = (p <0.05). indicates that
76, 84 Hands). intraoperative
safety must be
improved before
endoscopic
carpal-tunnel
release is
performed on a
widespread
basis.”

Ferdinand 2002 (score=6.5) Carpal Crossove | No mention of N =25 (50 Mean age: | Open carpal Follow-up | Data presented “In comparison No differences
Tunnel r Trial sponsorship. No | hands) with | 54.9 tunnel release | at 6, 12, graphically. with open between
Release COl. bilateral years; 5 (n=25)vs1- | 26,62 Persisting release, single- groups in
Surgery CTS. males, 20 | portal weeks. symptoms in 1 portal strength or

females endoscopic (4%) of open vs. endoscopic return to hand
release (n = 0% endoscopic. carpal tunnel function.
25). Incision Persisting pain in | release has a
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sizes not 1 in each group. similar incidence
specified. No differences in | of complications
grip strength. and a similar
Mean operating return of hand
time 10+2 function, but is a
minutes open slightly slower
group vs. 134 technique to
minutes undertake.”
endoscopic group.
Difference
significant
(p<0.005).

Trumble 2002 (score=6.5) Carpal RCT No mention of N =147 Mean age | Open carpal Follow-up | Symptom severity | “Good clinical Data suggest
Tunnel sponsorship. (192 hands) | 56 years; tunnel release | assessmen | scores different outcomes and the long-term
Release COl, one or with 52 males, | group: Open ts made at | for weeks 2; 3.1 patient outcomes were
Surgery more authors idiopathic 95 incision 3-4 2,4,8,12, | vs. 2.3 (p<0.01), | satisfaction are identical,

received grants | CTS. females cm(n=72,95 | 26,and 52 | 4;3.0vs. 2.0 (p achieved more although the
or outside hands) vs. 1- weeks. <0.01), 8; 2.7 vs. | quickly when the | benefits were
funding from portal 1.9 (p <0.01), and | endoscopic short-term for
Orthopaedic endoscopic 12;25vs. 1.8 (p method of carpal | the endoscopic
Research and release (n = <0.01) among tunnel release is | technique.

Education
Foundation,
American
Society for
Surgery of the
Hand, and
Boeing
Foundation. No
author received
payments or
other benefits or
commitment or
agreement to
provide such
benefits from a
commercial
entity.

75, 97 hands).

open group vs.
endoscopic group.
Open group also
showed
significant
increase in
functional status
score vs.
endoscopic group
at week 2; 3.0 vs.
2.2 (p<0.01), 4;
26vs. 19
(p<0.01), 8; 2.5
vs. 1.9 (p <0.01),
and 12; 2.4 vs. 1.7
(p <0.01). Median
time to return to
work 38 vs. 18

used. Single
portal
endoscopic
surgery is a safe
and effective
method of
treatment carpal
tunnel
syndrome.”

NYS WCB MTG - Hand, Wrist and Forearm Injuries 226




days, (p =
0.0086), favoring
endoscopic group.

Wong 2003 (score=6.5) Carpal Crossove | No sponsorship. | N =30 (60 Mean age | Open Group: Follow-up | At1 year, 17 “The results Suggests
Tunnel r Trial No mention of | hands) with | 47 years; using 2,4,8,16 | (57%) of showed that the limited open
Release COl. bilateral 2 males, Strickland weeks, 6 endoscopic vs. 19 | outcome was technique
Surgery idiopathic 28 instrumentatio | and 12 (63%) of limited similar at follow- | modestly

CTS. females n. 1.5cmopen | months. open had up of one year beneficial
incision (n = complete using both compared with
15, 30 hands) resolution (p = techniques. endoscopic.
vs. 2-portal 0.65). Trend However, the
endoscopic toward increased LOCTR group
release (n = 15, strength in open had significantly
30 hands). group (NS). Pain less tenderness of

scores lower in the scar at the
limited open second and fourth
group 2 weeks: postoperative
25vs.33(p= week. There was
0.004) and 4 also less thenar
weeks: 1.5vs. 2.5 | and hypothenar
(p =0.008). (pillar) pain after
LOCTR).”

Erdmann 1994 (score=6.0) Endoscopic | RCT No mention of N =105 Mean age | Open carpal Follow-up | Symptoms “This trial Long incision
/Open sponsorship or | with CTS. 53.4 tunnel release | at1and 2 | relievedin 1.1vs. | illustrates that likely used in
Decompres Col. years; 28 | (n=52) vs. 2- | weeks; 1, | 1.75days. Return | endoscopic carpal | 1994.
sion males, 77 | portal 3,6and towork in 14 vs. | tunnel release has

females endoscopic 12 39 days (p distinct
release (n = months. <0.005) for the advantages over
53). Incision endoscopic group | open surgery, ina
sizes not vs. the open select group of
specified. group. Grip patients,
strength returned particularly

to preoperative
values for the
endoscopic group
vs. the open group
28 vs. 90 days (p
<0.005).

relating to earlier
recovery of hand
strength and
return to work.”
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MacDermid 2003 (score=6.0) Carpal RCT Sponsored by N =123 Mean age | Open carpal Follow-up | McGill Pain “No substantive | The data
Tunnel physicians of with CTS. 47.1 tunnel assessmen | Questionnaire difference in indicate less
Release Ontario through years; 39 | syndrome (n= |tsatl, 6 scores favored benefit was pain and better
Surgery Physicians males, 84 | 32) vs. 2- and 12 endoscopic shown for these | grip strength at

Services females portal weeks. release, e.g., 2 methods of 1to 6 weeks in
Incorporated endoscopic Week 1: 13 vs. 28 | carpal tunnel the
Foundation. No release (n = and Week 6:12 vs. | release.” endoscopically
COl. 91). Incision 22, both (p treated group
sizes not <0.05). Symptom
specified. Severity Scale
scores not
significantly
different. Grip
strengths at 1 and
6 weeks favored
endoscopic
release (e.g., week
1, 11 vs. 15kg, (p
<0.05)).

Sennwald 1995 (score=5.5) Carpal RCT No mention of | N =47 with | Mean age | Open carpal Follow-up | Grip strength “The study is Baseline mean
Tunnel sponsorship or CTS. 52.6 tunnel release | at4, 8 and | recovery strongly in grip strength
Release COl. years; 10 (n=22)vs. 1- | 12 weeks. | significant at 4 favour of approximately
Surgery males, 37 | portal weeks (p =0.005), | endoscopic 26vs. 32 (p=

females endoscopic 8 weeks (p = release. 0.29). Appears

release- 0.003) and 12 However, this to have
Endoscopic weeks (p = technique does contributed to
incision 2cm 0.0002) in favor of | not allow any post-operative
(n = 25). endoscopic group | analysis of the differences.

compared to open | pathology or

group. Endoscopic | structure to be

group could use treated.”

operated hand
normally after 24
days vs. 42 days
after open
procedure (p
<0.001).
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Ejiri 2012 (score=5.5) Carpal RCT No mention of N =79 with | Meanage | Endoscopic Follow-up | Atweek 12, rate “These results At 4 weeks,
Tunnel sponsorship or CTS with 58.5 carpal tunnel assessmen | of improved cases | suggest that ECTR was
Release COl. distal motor | years; 8 release (ECTR | tsat week | higher in OCTR while no significantly
Surgery latency to males, 71 | group) (=40, | 4and 12. | group vs. ECTR difference exists | better than

abductor females 51 hands) vs. group (p =0.08), | between ECTR OCTR for
pollicis Open carpal however not and small muscle
brevis tunnel release significant. No incision methods | strength, but
muscle (OCTR) (n = significant in terms of ECTR may
greater than 39, 50 hands). differences improved increase the
4.5ms. between groups subjective risk of

for improvement | symptoms, transient nerve

in ADL sensation, or dysfunction

impairment. At electrophysiologi | which resolved

week 4, mean cal findings, at 6 months.

improvement in recovery of

grip strength muscle strength

significantly is superior with

higher in ECTR ECTR.”

group vs. OCTR,;

-46vs.-81(p=

0.04). But not

significant at 12

weeks:

-1.2vs.-36 (p=

0.27).

Larsen 2013 (score=5.5) Carpal RCT No sponsorship | N =90 with | Mean age: | Classic Follow-up | No significant “These results At 24 weeks,
Tunnel or COl. CTS. 51 years; incisiongroup | atl,2,3, | difference are in accordance | the endoscopic
Release 26 males, | 7cm curved 6, 12,24 between groups with the findings | group had
Surgery 64 incision (n = weeks. for post-op pain at | in the literature: | quicker return

females 30) vs. short any time point (p | faster to work and
incision group: >0.05). No rehabilitation faster
incision 3cm significant and earlier return | rehabilitation.
in mid-palm (n difference for to work after
=30) vs. disappearance of | ECTR...
Endoscopic paresthesia (Endoscopic
group- using between treatment | Carpal Tunnel
Linvatec groups (p >0.05). | Release), few
system (n = Tendency for complications
30). earlier return of but a risk of
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grip strength
(significant at
weeks 2 and 3
only (p >0.05)), as
well as ROM
(significant at
weeks 1 and 3) in

nerve branch
neuropraxy with
transient
neurological
problems.”

endoscopic
groups vs. other
two groups.

Dumontier 1995 (score=5.0) Carpal RCT No mention of | N =96 with | Mean age | Open carpal Follow-up | Loss of grip “No statistically | Possibly 2:1
Tunnel sponsorship or idiopathic 52.3 tunnel release | assessmen | strength significant assignment,
Release COl. CTS. years; 11 group: Open ts made at | conventional differences were | not noted.
Surgery males, 85 | incisions 3- 2 weeks, group vs. found regarding | Variable

females 4cm (n = 40) 1,36 endoscopic group | pain, follow-ups

vs. 2-portal months. (mean£SD): 2 W- | disappearing of with 45.3%
endoscopic pre-op: - paresthesiae or dropout at 3
release (n = 15.02+10.27/- time to returnto | months.
56). 13.84+9.50 (p = work. However,

0.67); 1 M-pre- better recovery

op.: -12.80+ 9.84/ | of grip strength

-6.25+6.81 (p was observed in

<0.01)3 M-pre- the endoscopic

op: group at 1 and 3

-8.26+6.37/- months.”

3.66+6.84 (p =

0.02).

Jacobsen 1996 (score=5.0) Carpal RCT No mentionof | N=29 EDS | Mean age | Open carpal Follow-up | Sick length No differences in | Higher risks in
Tunnel sponsorship or | confirmed 46 years; | tunnel release | at2and 6 | average 17 days surgical results endoscopic
Release COl. (32 hands) 8 males, group (n=16 | weeksand | (0-31) in were found, but | group.
Surgery with 21 Hands) vs, 2- 6 months. | endoscopic group | three patients in

idiopathic females portal vs. 19 days (0-42 | the endoscopic
CTS. endoscopic days) in open group suffered
release (n = 16 group. No transient
hands). significant numbness on the
Incision sizes difference radial side of the

not specified.

between groups
for average sick
day length (p

ring finger.”
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>0.05). At final
follow-up, 8 in
endoscopic group
returned to normal
vs. 9 in open
group (p >0.05).

Kang 2013 (score=4.5) Carpal RCT No mention of N =59 with | Mean age | Endoscopic Follow-up | Boston Carpal “Endoscopic and | Sparse
Tunnel sponsorship. No | bilateral 55 years; Group: carpal | at3 Tunnel mini-incision methodology.
Release COl. CTS. Each 4 males, tunnel release | months Questionnaire open carpal Comparable
Surgery hand 48 surgery post-op. symptom (BCTQ- | tunnel releases outcome

randomly females performed S) and function seem to have efficacy at 3
assigned to with Agee (BCTQ-F) score comparable early | months, but
different technique (n = main outcome. No | subjective patient
surgery. 59 hands) vs. significant outcomes after preference
Mini-Open differences carpal tunnel towards
Group: release between release has been | endoscopic
performed endoscopic vs. performed in procedure.
with small mini-open at 3 patients who had
(1.5cm) months for idiopathic carpal
incision. (n = BQTC-S; 1.5 vs. tunnel
59 hands). 1.4 (p=0.774) or | syndrome.”
for BQTC-F; 1.5
vs. 1.7 (p=
0.832). No
significant
difference in
mean DASH
(Disabilities of the
Arm, Shoulder
and Hand) score
(p =0.978).

Giimiistas, 2015 (score=4.0) Open RCT No mention of N=41 patients | Mean age: Endoscopic 6 months Symptom severity “It was shown both | Both treatment
Release/End sponsorship. No diagnosed 45.5 years; | Group: received improved from clinically and groups
oscopic COl. with carpal 2 males, 39 | endoscopic 3.35+0.65 to electrophysiologic | demonstrated
Release tunnel females surgery (n=21) vs 1.26+0.48 for ally that statistically

syndrome Open Group: endoscopic group endoscopic carpal significant
received open (p<0.001) compared | tunnel surgery was | improvement;
carpal tunnel to 3.51+0.54 to as effective as however, there
release surgery 1.41+0.46 in the open surgery as a were no
(n=20) open group treatment method statistically
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Jugovac 2002 (score=4.5)

Carpal
Tunnel
Release
Surgery

RCT

Sponsored by
Croatian
Ministry of
Science and
Technology
grant No.
0062076 to Dr
Marin F.
Staneize. No
mention of
COl.

N =72 with
NCS finding
of CTS.

Mean age
53.4
years; 18
males, 54
females

Open carpal
tunnel release
group (n = 36)
Vs. mini-
incision group-
using an
operating
microscope (n
= 36).

3 month
follow-up.

vs. 45.5 days in
open group (WC
vs. non-WC).
Less immediate
postoperative scar
tenderness.

Symptomatic
relief open (31/36
complete relief)
vs mini (31/36)
(NS). Hand
function return to
daily activities in
5 days with
limited incision
vs. 10 days open
(p =0.001). RTW

“Limited palmar
incision CTR is
as effective and
safe as
traditional CTR
technique, but
with better
postoperative
recovery and
cosmetic
results.”

(p<0.001). for carpal tunnel significant
Functional capacity | syndrome.” differences
improved from between the 2
3.11+0.82 to treatment
1.240.35 in the groups.
endoscopic group

(p<0.001) compared

to 3.43+0.63 to

1.56+0.48 in the

open group

(p<0.001).

Agee 1992 (score=4.0) Carpal RCT Sponsored in N =122 No Open carpal Follow-up | Median return to “Improvement in | Suggests
Tunnel part by the 3M | (147 hands) | mention tunnel release- | atweeks 1, | work 25 daysvs. | most of the endoscopic
Release Orthopedic with CTS. of mean Control Group | 2,3,6,9, 46.5, (p <0.01). variables superior to
Surgery Products age or sex. | (65 hands) vs. 13,and 26. | Stratified analyses | measured open.

Division, St. 1-portal 71 vs. 16.5 days translated into
Paul, Minn. No endoscopic for workers’ comp | earlier return to
mention of release- vs. non-WC work and to
COl. Endoscopic treated with ADL.”

incision 2cm (n endoscopic

=82 hands). technique vs. 78

Open vs. Mini Incision

Some baseline
differences.
Follow-up
timing unclear.
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15 vs. 30 days (p
=0.001).

Tarallo 2014 (score=4.5) Carpal RCT No sponsorship | N=120 Mean age: | Group A: Follow up | Patients in group | “[M]JACTR Data suggest
Tunnel or COl. patients with | 64 years; received carpal | at 6 and B showed better showed minimal
Release/Mi carpal tunnel | 60 males, | tunnel 12 months | results than group | statistically access CTR
nimal syndrome 60 decompression A at both 6 and 12 | significant better than

females by traditional months (p<0.001). | improvement open CTR for
open release compared to scaring and
(n=60) vs TOCTR. The return to work.
Group B: patient tolerance
received carpal is reasonably
tunnel release high and the
by minimal procedure is
access carpal compatible with
tunnel release the current
(n=60) minimal invasive
trend in
surgery.”

Aslani 2012 (score=4.0) Carpal RCT No mention of N =105 Mean age | Open surgery | Follow-up | Endoscopic (2 “Satisfactory Cross-
Tunnel sponsorship. No | who 54.2 group (n=36) | at2 wrists showed results with all sectional study
Release COl. qualified for | years; 10 | vs. Endoscopic | weeks, 4 weakness at 4 three surgery shows early
Surgery carpal tunnel | males, 95 | surgery group | weeks and | months) and Mini | techniques of patient

release females (n=32) vs. 4 months. | Palmer incision (0 | open, mini- satisfaction
surgery. Mini Palmer wrists weakness) incision or with
incision group groups showed endoscopic and endoscopic
(n =28). significant has a low chance | and mini
improvement in of complications. | techniques, but
weakness vs. open | Endoscopic at 4 months
surgery (4 wrists treatment and comparable
showed weakness) | mid-palmar mini | satisfaction
(p <0.05). No incision have between all
other significant less pain and groups.
differences for greater

other variables (p
>0.05).0
participants
expressed pain in
the open group at
final follow-up

satisfaction
among patients
in the first
weeks, however,
overall results
are the same and
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and 4 participants
expressed pain in
both endoscopic
and mini-palmer
groups.

satisfactory in all
three groups
after 4 months.”

Tarallo 2014 (score=4.0)

Carpal
Tunnel
Release
Surgery

RCT

Sponsored by
National
Institutes of
Health (NIH),
Wellcome
Trust, Howard
Hughes
Medical
Institute
(HHMI) and
other(s). No
COl.

N= 120 with
CTS with
moderate-to-
severe
symptoms.

Mean age
64 years;
60 males,
60
females

Group A:
carpal tunnel
release by
traditional
open carpal
tunnel release
(TOCTR) (n =
60) vs. Group
B: carpal
tunnel release
by minimal-
access carpal
tunnel release
(MACTR) (n =
60)

Follow-up
at 7 days,
6 and 12
months.

At final follow-up
mean static 2-
point
discrimination
score difference
not significant
between Group A
and B; 4.3 mm vs.
4.7mm (p >0.05).
At final follow-
up, 2 patients
(3.6%) in Group
A had evidence of
recurrent disease
vs. 1 (1.8%) in
Group B (p
<0.01). In each
subsection of
BCT
questionnaire,
Group B showed
significantly
better results than
Group A at both 6
month follow-up
1.4vs. 2.3 (p
<0.001) and 12
month follow-up;
1.1vs. 15
(p<0.001).

“In our opinion,
median nerve
release is
strongly
advocated by
MACTR as a
safe, easily
reproducible,
low-grade
learning curve,
low time and a
low-cost surgery
and it can be
performed with
standard surgical
equipment. In
our perspective
randomised
study, MACTR
showed
statistically
significant
improvement
compared to
TOCTR.”

MACTR
group was
significantly
better than
TOCTR group
at6and 12
months.

1 vs. 2 Limited Open Incisions
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endoscopic
release (n=69)

3.2+£0.71to
1.2+0.38 for group
A, 3.210.71to
1.2+0.41 for group
B, and 3.5+0.64 to
1.5+0.42 for group
C after 3 year
follow up (p>0.05).

Zyluk 2006 (score=6.5) Carpal RCT No mentionof | N =79 (82 Mean age | 1 limited Follow-up | Functional scores | “We found that Minor
Tunnel sponsorship or | hands) EDS | 48 years; | incision group- | at1, 3,6, | notdifferent. the single incision | advantage to
Release COl. confirmed 15 males, | Single (2cm) 12 Total grip strength | method offers one small
Surgery CTS. 50 (n =239, 44 months. (kg) Method better results in incision.

females hands) vs. 2 1/Method 2: Pre- | respect of grip
limited open op: 16.6/18.1;at 1 | and pinch
incisions month: 16.1/14.9; | strengths: less
group 1 and at 3 months: weakness at 1
2cm incisions 20.3/18.9; at 12 month after
(n =40, 40 months: surgery and a
hands). 24.2/24.1. No faster
significant improvement
differences relative to pre-
between groups operative values
for grip strength which is
(p >0.05). statistically
significant.”

Zhang, 2016 (score=4.0) Carpal RCT No mention of N=207 Mean age: Group A: 3 years, 46, | Mean severity of “Carpal tunnel Minimally
Tunnel sponsorship. No patients with 46.4 years; | received double | 47 months | symptoms was release by means invasive CTR
Release Col. a confirmed 70 males, small incisions changed from of double small significantly
Surgery diagnosis of 137 and under 3.7+0.58 to approaches is a different than

carpal tunnel females headlight and 1.2+0.45 for group minimally invasive | open CTR. 2

syndrome surgical loupes A, 3.8+0.62 to and less different types
(n=73) vs Group 1.2+0.31 for group technically of minimally are
B: received B, and 3.7+£0.52 to challenging not statistically
standard open 1.5+0.36 for group procedure with significantly
incision (n=65) C after 3 year good nerve different for
vs Group C: follow up (p>0.05). | visualization, most outcomes
received Chow Mean functional resulting in good excepting cost
double-portal status changed from | appearance.” and VAS.

Epineurotomy
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Crnkovic 2012 (score=9.0) Epineuroto | RCT No mention of N =50with | Mean age | Epineurotomy | Follow-up | At 90 days, mean | “In conclusion, Failure to
my sponsorship. No | CTS and 51.75 Group: Open at90and | nerve volume in line with other | provide
COl. verified years; 17 | field surgical 180 days. | increase reports, the superiority for
narrowing of | males, 33 | release somewhat higher | results suggest epineurotomy
median females followed by in epineurotomy that even in after carpal
nerve within longitudinal group vs. no selected patients | tunnel release,
tunnel. epineurotomy epineurotomy longitudinal but some pain
of nerve (n = group; 10.5 mm3 | epineurotomy of | relief in the
25) vs. No vs.7.2mm3 (p= | the median nerve | control group
epineurotomy 0.056); not does not confer compared to
Group- significant. No any relevant study group.
Control significant electrophysiologi
Group- Open- difference found cal or clinical
field release at 180 day follow- | benefit (nor
without an up (p =0.452). harm), as
epineurotomy Both groups compared to a
(n = 25). significantly simple dissection
increased in nerve | of the carpal
volume size ligament.”
compared to
baseline
(p<0.001).
Leinberry 1997 (score=7.0) Epineuroto | RCT No sponsorship | N =44 with | Mean age | Group 1: Follow-up | At 12-months, “This suggests Patient
my or COl. EDS 64.8 Release of land6 60% of non- that blinding
confirmed years; 18 | transverse weeks; 6 epineurotomy epineurotomy of | unclear, but
(50 hands) males, 26 | carpal and 12 group vs. 56% of | the median nerve | seems
with CTS. females ligament. No months. epineurotomy offers no benefit | probable.
epineurotomy group compared with
(n=22,25 asymptomatic (p sectioning of the
hands) vs. >0.05). Two-point | transverse carpal
Group 2: discrimination, ligament alone.”
carpal tunnel grip strength and
release and Sensory nerve
adjuvant latencies all not
epineurotomy significantly
of median different.
nerve (n = 22,
25 hands).
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Blair 1996 (score=6.0) Epineuroto | RCT No mention of N =86 EDS | Mean age | Open release Follow-up | Synovial “The study data | The trial is
my sponsorship or | confirmed 48.7 group- 4cm for hypertrophy do not support described as a
COl. (117 hands) | years; 13 incision (n = minimum | graded as marked | the use of comparative
with CTS. males, 62 | 48) vs. carpal of 24 or moderate in Epineurotomy as | trial, but
females tunnel release | months. 18.8% of an adjunctive appears to
with epineurotomy procedure during | involve a
epineurotomy. group vs. 33.3% of | carpal tunnel randomization
4cm incision non-epineurotomy | release.” procedure
(n=27). group. Non- based on
significant trends hospital chart
in favor of number.
epineurotomy Demographic
present for pain variables were
(epineurotomy: balanced
87.5% pre-op pain between the
decreased to 12.5% two groups;
2 years post-op vs. however, the
no epineurotomy: group sizes
92.6% decreased to were not.
29.6%). Nerve
conduction
velocities increased
in both groups and
did not differ
between (pre/post-
op): epineurotomy
31.1/43.8ms vs.
30.0/404 (p =
0.32). Patients
happy/very happy
with results in 73%
epineurotomy vs.
70%.
Foulkes 1994 (score=4.0) Epineuroto | RCT No sponsorship | N =33 (36 Mean age: | Epineurotomy | Follow-up | Results for “The addition of | Sparse
my or COl. hands) with | 45.4 Group (n=23, | 6,12 sensibility not an adjunctive methodologica
CTS who years; 16 | 26 hands) vs. months significant epineurotomy, | details.
had nothad | males, 17 | Non- post-op. between groups at | although safe, Operating
previous females Epineurotomy 6 months (p = offers no clinical | surgeons
Group- Non- 0.64) and 12 benefit in the cannot be
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surgery on
same side.

eurolysis

treatment
group (n = 10,
10 hands)

months (p = 0.99).
No significant
difference in grip
strength between
groups at 6
months (p = 0.79)
or 12 months (p =
0.28).

surgical
treatment of
carpal tunnel
syndrome in our
series of
patients.”

blinded.
Epineurotomy
not superior in
carpal tunnel
surgery.

Lowry 1988 (score=8.0) Neurolysis No mention of N =50 No Standard 3 month Excellent or good | “The results of No benefit
sponsorship or | hands EDS mention ligament follow-up | results in 66.7% this study shown for
COl. confirmed of mean release after of neurolysis vs. indicate that severe CTS.

with CTS. age or sex. | Surgery alone | surgery. 65.2% without. standard surgical

group (n = 25) No release of the
vs standard electrodiagnostic | transverse carpal
ligament parameters ligament is
release surgery significantly frequently
with different between | warranted and
adjunctive 2 groups (e.g., usually
interfascicular distal sensory beneficial in
neurolysis (n = latencies patients with
25). baseline/3 severe carpal

months’ post-op): | tunnel

neurolysis syndrome.”

(5.5+0.3/4.5+0.5)

vs. no neurolysis

(5.80.6/

4.5+0.7). No

significant

differences were

found between

groups at follow-

up. (p>0.05).

Mackinnon 1991 (score=8.0) Neurolysis | RCT No sponsorship. | N =79 with | Mean age | Open carpal Follow-up | Relief of “While the No benefit
No mention of | CTS. 58.5 tunnel release | for 6 symptoms 88% in | technique of
COl. years; 11 | group with months. release only group | internal

males, 48 | internal vs. 81% of neurolysis has
females neurolysis (n = neurolysis group. | been proven to be
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Shum 2002 (score=4.5)

Carpal
tunnel
Release
Surgery/Fle
xor
Tenosynov
ectomy

RCT

No sponsorship
or COl.

29, 31 hands)
vs. open carpal
tunnel release
without
internal
neurolysis (n =
30, 32 hands)

Flexor Tenosynovectomy

N =87 EDS
confirmed
(88 wrists)
with
idiopathic
CTS.

Mean age
58 years;
15 males,
72
females

Open carpal
tunnel release
with flexor
tenosynovecto
my (n=44
Wrists) vs.
Open carpal
tunnel release
without flexor
tenosyno-
vectomy (n =
44 wrists).

Follow-up
for 12
months.

Among those with
abnormal pre-op
2-point
discrimination,
62% recovered
normal sensation
in open release
group vs. 55% of
neurolysis group.
Grip strengths
increase from 15-
19kg in open
release only group
vs. from 14 to
17kg in neurolysis

group.

Both groups’
symptom severity
scores improved
after surgery
(tenosynovectomy
3.0£0.88 to
1.6+0.68 vs. from
2.910.64 to
1.6£0.7, (p
<0.0002)). No
correlations
between pre- or
post-operative
symptoms
severity scores
and the
intraoperative
tenosynovial
ratings (r = 0.038)

safe and is
essential in the
surgical
evaluation of in
continuity and in
peripheral nerve
reconstruction
using
interfascicular
nerve grafting, it
would appear
from this study
that it does not
confer improved
sensory or motor
outcome in
patients with
primary CTS.

“We observed
neither an added
benefit nor an
increased rate of
morbidity in
association with
the performance
of a flexor
tenosynovectomy
at the time of
carpal tunnel
release. We
identified no
clinical
correlations that
might predict
which individuals
would benefit
from flexor

No benefit. No
relationship
found with
tenosynovial
ratings of
appearance.
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Siegmeth 2006 (score=6.5)

Forward 2006 (score=8.5)

Decompres
sion/Superf
icial Nerve
Sparing

Carpal
Tunnel
Decompres
sion

RCT

No mention of
sponsorship. No
COl.

Incisi

No sponsorship
or COl.

N =42 (84
hands) with
bilateral
idiopathic
CTS.

N =118
with CTS.

Superficial Nerve Spa

No
mention
of mean
age or sex.

Mean age:
57 years;
34 males,
84
females

ring

Open carpal
tunnel release
with
superficial
nerve sparing
(n=42,42
hands) vs.
open carpal
tunnel release
without
superficial
nerve sparing
(n=42,42
hands).

onal and Other Intraoperative Techniques

Preservation of
parietal layer
of ulnar bursa
beneath flexor
retinaculum
during open
release (n =
57) vs. Bursal
division (n =

61).

Follow-up
at6
weeks, 3
and 6
months
after
surgery.

Final
follow-up
at 8-9
weeks.

or subsequent
pathological
analyses (r =
0.004 to 0.032).

No differences in
pain scores at any
follow-up interval
(graphic
presentations of
data, 6 weeks; (p
=0.73), 3 months;
(p=0.59), and 6
months; (p =
0.13)). No
differences found
between groups in
PEM scores at 6
weeks (p = 0.93),
3 months (p =
0.43), and 6
months (p = 0.38).

Grip strengths at
follow-up 79% of
pre-op values in
those with ulnar
bursal
preservation vs.
82% among other
group (p >0.05).
One surgeon
operated without

tenosynovectomy
on the basis of
either the gross
(intraoperative) or
histological
evaluation of the
flexor
tenosynovium.”

“Scar pain scores
in this series of
open carpal
tunnel
decompressions
were similar,
whether or not
an attempt was
made to identify
and preserve
superficial nerve
branches
crossing the
wound.”

“In this group of
patients,
preservation of
the ulnar bursa
around the
median nerve
during open
carpal tunnel
release produced

no significant

Small sample
size.
Comparable
efficacy but
the standard
carpal tunnel
decompression
technique took
less time to
perform.

Suggests no
benefits of
preserving the
ulnar bursa.

NYS WCB MTG — Hand, Wrist and Forearm Injuries 240




tourniquet and
data indicated
those patients had

difference in grip
strength or self-
rated

higher grip and symptoms.”
thumb key pinch

strengths as well

as among men

and younger

patients.

Dias 2004 (score=8.5) Carpal RCT No mention of N =26 EDS | Mean age | Lengthening Follow-up | Levine symptom “The study has No advantage
Tunnel sponsorship or | confirmed 56 years; of retinaculum | at 2, 6, 12, | scores failed to to lengthening
Decompres COl. (52 hands) 7 males, (n =26 hands) | and 25 (baseline/Weeks demonstrate any | retinaculum.
sion with 19 performed on | weeks. 2/6/12/25): open measurable

bilateral females one hand vs. 3.1 benefit for this
CTS. simple 1.3/1.4/1.2/1.3 vs. | technique.
division of lengthen Simple division
flexor 2.8/1.4/1.3/ of the
retinaculum 1.2/1.3 (p = 0.63). | retinaculum is
standard Function scores adequate.”
release (n = 26 were negative (p
hands) =0.66). Grip
performed on strengths not
other hand. different (p =
0.79).

Bolster 2013 (score=6.0) Open RCT No mention of N=89 hands | Mean age: | Single Follow up | Scar formation “In conclusion, Single stitches
Carpal sponsorship. No | in 88 55 years; Stitches: at 8 weeks | was nice in 94% both Donati and | group had
Tunnel COl. patients with | 28 males, | received a for singles stitches | single stitches more
Release/Su idiopathic 60 single stich compared to 97% | are related to improvement
tures carpal tunnel | females (n=34) vs in Donati stitches. | excellent scar in pain. Scar

syndrome Donati Donati stitches formation. The rating was not
Stitches: showed 2-fold Donati sutures significantly
received higher VAS score | are related to different.
vertical for pain (p=0.01) | more prolonged
mattress and DASH score | postoperative

stitches (n=37)

(p=0.06)
compared to
single stitches.
VAS score for
pain was lower in

pain.”
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both groups at
follow up (p<0.01
for both).

Menovsky 2004 (score=5.0) Nylon/Poly | RCT No mention of N =61EDS | Meanage | Nylonsutures | Follow-up | Mean pain scores | “Nylon and Suggests nylon
glactin/Stai sponsorship or | confirmed 50.4 in open release | at 10 days | at 10 days (nylon, | stainless steel or steel sutures
nless Steel COl. with CTS. years; 14 | (n=17) vs. and 6 polyglactin and sutures are both | preferable to
Sutures males, 47 | Polyglactin weeks. stainless steel): suitable for skin | polyglactin.

females 910 sutures (n 1.7 (+/-2.2),3.1 closure after
=25)vs. 4-0 (+/-2.3)and 1.9 carpal tunnel
stainless steel (+/-2.3). At 6 surgery. Based
4-0 sutures (n weeks, pain scores | on this study,
=19). were 3.6 (+/-3.1), | absorbable vicryl
3.4 (+/-2.6) and sutures should
2.7 (+/-2.1). not be used,
Infection rates since the
were 0%, 8% and | incidence of
0%. Suture infections and
granulomas more | the presence of
likely in suture
polyglactin group | granulomas was
(p <0.05). No much higher than
differences in in the nylon and
redness or wound | steel suture
hypertrophy. groups.”

Citron 1997 (score=4.0) Carpal RCT No mention of | N =47 with | Mean age | Standard Follow-up | No differencesin | “No difference No benefits.
Tunnel sponsorshipor | CTS. 52.1 incision at6 grip strength, was found in
Decompres COl. years; 9 parallel to weeks, 3, | pillar tenderness pillar pain
sion males, 38 | thenar crease | 6, 9 and or scar sensitivity | between the two

females (n =26) vs. 12 months | (p >0.05). incisions, but
Ulnar L- one had a lower
shaped incidence of scar
incision (n = sensitivity.”
21).

Macaire 2008 (score=4.0) Ultrasound | RCT No mention of N =60 Mean age: | Ultrasound Follow-up | Time to perform “The present Similar
/NSG Wrist sponsorship or undergoing | 47.5 Group-Nerve immediate | nerve block study efficacy, but
Blocks COl. ambulatory | years; 18 | blocks guided | ly after primary outcome. | demonstrates procedure

endoscopic males, 41 | using surgery. Ultrasound group | that ultrasound- | times shorter
carpal tunnel | females ultrasound (n = took significantly | guided nerve in ultrasound
release. 30) vs. Nerve less time (s) than | blocks reduce the
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Bhattacharya 2004 (score=6.5)

Open
Release/Kn
ifelight

Crossove
r Trial

No mention of
sponsorship or
Col.

N = 26 with
bilateral
CTS.

48 years;
9 males,
23
females

Stimulation-
Nerve blocks
using sensory-
motor
stimulation. (n
= 30).

2.5cm open
incision (n =
26, 26 hands)
vs. 1-1.5cm
Knifelight
incision (n =
26, 26 hands).

Follow-up
at2 and 6
weeks.

nerve stimulation
to perform median
nerve block; 55 s
vs. 100s (p =
0.002) and time
(s) to perform
ulnar block; 58 s
vs.80s (p=
0.02). Mean VAS
pain score not
significant
between groups
for venipuncture
(p=0.26) and
block puncture (p
=0.72).

Knifelight vs.
Open release
(Median): return
to work (in
weeks): 2.0 vs.
2.0 (p = 0.80);
grip strength
recovery (%): 89
vs. 84 (p = 0.25);
scar tenderness: 1
vs. 10 (p = 0.01)

performance
time while the
total time until
readiness for
surgery remains
unaltered
compared with
nerve
stimulation.”

“There was little
difference
between the two
techniques with
regard to time
taken to return to
work, return of
grip strength,
symptom relief,
complications,
incidence of
pillar pain and
patient
preference.
However, the
incidence of scar
tenderness was
significantly
lower with the
Knifelight
technique.”

guided wrist
blocks.

Open Release vs. Knifelight

Mean age:

No significant
differences,
other than less
tenderness
associated
with
Knifelight.
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Helm 2003 (score=6.5) Open RCT No mention of N =82 with | Mean age: | Open release Follow up | Post-op CTS “We found no Faster return to
Release/Kn sponsorship of CTS. 53 years; vs. Knifelight. | at2and 6 | symptoms and difference in work and less
ifelight COl. 32 males, | Incision sizes | weeks grip strengths not | discomfort scar tenderness

50 not specified different between | reported during with
females groups. Mild or surgery, in the Knifelight.

moderate scar operative time,

tenderness in the grip

Knifelight strength

(89.7%) vs. open | measured at 2

(48.8%) (p and 6 weeks

<0.001). Return to | post-operatively

work Knifelight or in the

vs. open CTR: 20 | proportion of

vs. 28 days, (p patients cured of

<0.001). their pre-
operative
symptoms.
Knifelight group
had a statistically
significant
improvement in
the time to return
to work and in
scar tenderness
at 6 weeks post-
operatively.”

Lorgelly 2005 (score=4.0) Open RCT No mention of | N =185 No Knifelight Mean 30 First section “Minimally Some details
Release/Mi sponsorship or | with CTS. mention (2cm incision) | month Boston CTS invasive carpal sparse. No
nimally Col. of mean (n=92) vs. follow-up. | questionnaire tunnel workers’
invasive age or sex. | Limited open (baseline/19/30 decompression compensation
decompres (3-4cm) (n = months): appears to be patients.
sion 89). Knifelight more effective

(3.84/1.46/1.28) but more costly.”
vs. open
(3.66/2.04/1.39).

(NS other than 19
month, p <0.001).
RTW 16.6 vs.
25.4 days (p
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<0.001).
Recurrent disease
in Knifelight 1%
vs. 5% (p <0.01).
Early vs. Delayed Surgery
Chandra 2013 (score=5.0) Early/Delay | RCT No sponsorship | N =100 Mean age: | Early surgery | Follow-up | Both groups “On the basis of | Early surgical
ed Surgery or COl. affected by | 45.6 group (<1 after at improved in pre- | this study, we intervention
CTS. years; 17 | week after least 6 op clinical score propose early group superior
males, 83 | diagnosis) (n = | months (p <0.0001). surgical (1 week) | to late surgical
females 51) vs. delayed | (range, 6- | Mean post-op intervention in intervention
surgery group | 13.2 clinical score patients with group. Study
(>6 months months; lower in early moderately only involved
after mean, 7.2 | surgery group vs. | severe (grade 3— | moderately
diagnosis) (n = | months). late surgery group | 4) CTS.” severe CTS.
49). Delayed at final follow-up; Susceptible to
determined by 8.11vs. 18.19 (p wait-listed
wait-listing. <0.001). Early control bias.
group had 100% Non-operative
return to normal management
activity compared was NSAIDs,
to the late group pregabalin
with 89% (43) “with or
with partial return without splint”
of activity and and PT, thus
11% (6) with did not appear
normal return to to follow
activity highest quality
(p<0.001). evidence for
treatment.
Open Release vs Other
Kanchanathepsak 2017 Open RCT No mention of N=41 Mean age: | COR Group: Follow up | NCS showed “There is no No statistically
(score=6.0) Release/Hy sponsorship. No | patients with | 51.9 received open | at 6 and improved DSL in | advantage significant
pothenar COl. primary years; 2 carpal tunnel 12 weeks | HTFPF group at outcome in differences
Fat Pad carpal tunnel | males, 34 | release(n=20) follow up primary CTS for | between
syndrome females vs HTFPF compared to COR | having additional | groups for any
Group: group (p<0.05). HTFPF outcome.
received VAS score was procedure in
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Oh 2017 (score=4.5)

Mini-
incision/En
doscopic
Release

RCT

No sponsorship
or COl.

N=67
patients with
carpal tunnel
syndrome

Mean age:
52.4
years; 10
males, 57
females

Mini-incision
(n=32) vs
Endoscopic
Release:
(n=35)

Follow up
at 24
weeks

months in group
A compared to 4.1
months in group
B (p=0.465).

Mean BCTQ-S
scores improved
from 3.2+0.9 to
1.3+0.3 in mini-
incision group
compared to
3.1+0.8t0 1.240.2
in the endoscopic
release group.
Mean BCTQ-F
scores and mean
DASH scores

“Both mini-
incision and
endoscopic
carpal tunnel
release
significantly
reversed the
pathological
changes in the
median nerve
morphology of
patients with

hypothenar fat decreased in both | CTR. COR is
pad flap groups (p>0.05). still the standard
procedure treatment.
(n=21) Nevertheless,
improvement of
DSL and S-amp
could be
observed at 6 wk
postoperatively.”

Cho 2016 (score=5.5) Open RCT No sponsorship | N=84 Mean age: | Group A: Follow up | Improvement in “In conclusion, Excluded B
Release/Sh or COl. patients with | 54.0 received at6 BWCTQ this study shows | bilateral wrists
ort Wrist idiopathic years; 6 limited open weeks, 3 symptom severity | no difference in but no
Traverse carpal tunnel | males, 73 | technique and 6 scale and outcome definition of
Technique syndrome females (n=40) vs months Functional status | between a which were

Group B: scale were standard open excluded. No
(n=49) observed for both | CTRand a CTR | significant
received short groups (p=0.023, | with a short differences
wrist p=0.031, transverse between
transverse respectively). Scar | incision.” treatment
open technique discomfort groups for any
group resolved at 4.4 outcome.

Mini-Incision vs Endoscopic Release

No meaningful
differences
between
groups.
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similarly for both | CTS, with no

groups. Mean significant
CSA-I was differences
decreased in mini- | between
incision group techniques.”
(13.2+4.6mm? to

9.9+2.5 mm?) in
contrast to mean
CSA-M (8.41£3.2
to 11.4+2.6) and
CSA-O (7.0+2.3
to 10.8+2.4)
scores that
increased
(p<0.001). The
endoscopic
release group
mean CSA-I
decreased form
13.0+6.0 to
10.1+2.4 mm?
(p<.001). Mean
CSA-M and CSA-
O were increased
(p<0.001) for the
endoscopic
release group.

Non-Invasive Therapies

Meems, 2017 (score=4.0) Mechanical RCT Sponsored by N=181 adult Mean age: Intervention: 3, 6 months | Patients receiving “Mechanical Uusual care bias.
Wrist PAREL INVEST. | patients with 58.1 years; | received 12 intervention showed | traction is Quality of, and
Traction No COl. EDX 60 males, treatment longer time to associated with tracking of usual

confirmed 121 sessions (2 times surgery compared to | fewer surgical care unknown
carpal tunnel | females per week for 6 care-as-usual group | interventions renders results
syndrome weeks) of (90 days vs 41 days, | compared to care uninterpretable.
Phystrac respectively). More | asusual in CTS Statistically
mechanical patients needed patients. fewer surgeries
traction device surgery in the care- | Reductions in among traction
(used weights of as-usual group patient-reported group but no
5 kg for session compared to symptoms at 6 difference in
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1 and increased
1 kg per session)
(n=94) vs Care
as Usual:
received regular
treatment from

intervention (43%
vs 28%; HR=2.27,

95% CI 1.35-3.80).

Symptom duration
was longer in care-
as-usual group

months’ follow-up
was similar in both
groups. The long-
term effects of
mechanical
traction require

health care compared to further
provider intervention evaluation.”
(splints, (HR=1.89, 95% ClI

injections, or 1.11-3.24).

CTS surgery)

(n=87)

symptom scores
between the 2
groups.
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Evidence for the Use of Perioperative Antibiotics
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: perioperative antibiotics or antibiotic prophylaxis,
carpal tunnel syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease, syndrome, median nerve, median neuropathy, burning, itching,
numbness, tingling, hand, palm, finger, wrist, pain; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized,
randomization, randomly; systematic, systematic review, retrospective, and prospective studies. We found and reviewed 3 articles in PubMed, 177 in Scopus, 0 in CINAHL, and 41 in Cochrane Library. We
considered for inclusion 0 from PubMed, Scopus, CINAHL, and Cochrane Library and 0 from other sources. Zero articles met the inclusion criteria.

We searched PubMed, CINAHL, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates and an updated search was conducted using PubMed for publication between 1/1/2014
to 2/15/2018 using the following terms: perioperative antibiotics or antibiotic prophylaxis, carpal tunnel syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment,
neuropathy, nerve disease, syndrome, median nerve, median neuropathy, burning, itching, numbness, tingling, hand, palm, finger, wrist, pain; controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective studies; Carpal Tunnel
Syndrome to find 3 articles. Zero articles met the inclusion criteria.

Evidence for Use of Anesthesia during Carpal Tunnel Release
There is 1 high-(973) and 8 moderate-quality RCTs(974-981) incorporated into this analysis. There are 7 low-quality RCTs in Appendix 2.(982-988)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: anesthesia, local, carpal tunnel syndrome, median
neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease, syndrome, median nerve, median neuropathy, burning, itching, numbness, tingling, hand, palm, finger,
wrist, pain; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic,
retrospective, and prospective studies; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization,
randomly; systematic, systematic review, retrospective, and prospective studies. We found and reviewed 15 articles in PubMed, 3165 in Scopus, 11 in CINAHL, and 44 in Cochrane Library. We considered
for inclusion 15 from PubMed, 0 from Scopus, 0 from CINAHL, 0 from Cochrane Library and 0 from other sources. Of the 15 articles considered for inclusion, 15 randomized trials and 0 systematic studies
met the inclusion criteria.

We searched PubMed, CINAHL, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates and an updated search was conducted using PubMed for publication between 1/1/2014
to 2/15/2018 using the following terms: anesthesia, local, carpal tunnel syndrome, median neuropathy, CTS, carpal tunnel, median nerve, compression, entrapment, neuropathy, nerve disease, syndrome,
meadian nerve, median neuropathy, burning, itching, numbness, tingling, hand, palm, finger, wrist, pain; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials,
random allocation, random*, randomized, randomization, randomly; systematic, retrospective, and prospective studies to find 3 articles. Of the 3 articles we considered for inclusion 0. Zero articles met
the inclusion criteria.
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Author Year

(Score):

Category:

Conflict of
Interest:

Sample size:

Age/Sex:

Comparison:

Follow-up:

Results:

Conclusion:

Comments:

Peng 2002 CTS/ RCT No mention of N =40 Mean age: Group 1: Follow-up Onset of anesthesia | “0.375% Study demonstrates ropivacaine
(score=9.5) Surgery/ sponsorship or patients 42.5 years; | Ropivacaine for 15 6.5+2.9 minutes for | ropivacaine provides superior anesthetic effect to
Anesthesia COL. undergoing 24 females, | 0.375% injected | minutes lidocaine vs. provides effective lidocaine in 1V regional anesthesia
hand surgery. | 16 males over a period of | and at 24 8.0+4.1 minutes for | anesthesia and for hand surgery.
Mean age for 1 minute hours post- | ropivacaine. Pain superior
Lidocaine and (n=20) op. ratings lower among | postoperative
Ropivacaine vs. ropivacaine group analgesia
group: 4319 Group 2: throughout first 90 compared with
and 42+13. Lidocaine 0.5% minutes 0.5% lidocaine
forearm regional when forearm
anesthesia IVRA is used.”
(n=20).
Bigat 2006 CTS/ RCT Sponsored by N=75 Mean age Group L: Follow-up Duration of motor “The addition of Baseline differences; blinding
(score=7.5) Surgery/ Akdeniz patients 41.5 years: | received 3mg/kg | at 5, 10, 15, | blockade 13 minutes | 8mg details sparse.
Anesthesia University undergoing 28 females, | lidocaine 30,60,and | LD groupvs.8 dexamethasone to
Scientific elective 22 males (n=25) 120 IVRA and 6 LDC, p | lidocaine for IVRA
Research Project | carpal tunnel Vs minutes =0.04.LD in patients
Unit, Antalya / release Group LD: requested less undergoing hand
Turkey. No surgery received 3mg/kg analgesics post- surgery improves
mention of COI. lidocaine plus operatively (36% postoperative
8mg vs. 72% and 60%), analgesia during
dexamethasone p = 0.033. Mean the first
(n=25) analgesics postoperative day.”
VS. consumed: IVRA
Group LDc: 520+ 390 vs. LD
received 3mg/kg 2004285 vs. LDC
lidocaine for 420+445mg (p =
IVRA and 8 mg 0.016 between LD
dexamethasone and IVRA).
v
(n=25).
Alayurt 2004 CTS/ RCT No mention of N =60 Mean age: Group L: Follow-up No difference “Addition of Blinding details sparse.
(score=7.0) Surgery/ sponsorship or patients 31.75 35ml 0.5% for 24 between groups in sufentanil,
Anesthesia COL. scheduled for | years; lignocaine with hours. intra-operative tramadol, or
surgery of gender not | 5ml saline hemodynamic data, | clonidine to
hand or specified (n=15) time to recovery of lignocaine
forearm Vs. sensory block, onset | shortened the onset
Group LS: and recovery of of the sensory
sufentanil 25ug motor block, block, delayed the
(n=15) sedation scores or onset time of the

NYS WCB MTG — Hand, Wrist and Forearm Injuries 250




VS. postoperative pain. tourniquet pain and
Group LT: Group with saline reduced the
tramadol 100mg had a longer delay intraoperative
(n=15) of sensory block consumption of
Vs. (p<0.001). opioid, but did not
Group LC: affect
clonidine postoperative
1pg.kg-1 pain.”
(n=15).
Bigat 2005 CTS/ RCT Sponsored by the N =50 Mean age: Group R: Follow-up Pain scores elevated | “[R]opivacaine 1 Randomization, allocation details
(score=7.0) Surgery/ Akdeniz undergoing 45.7 years; | received 1% for 24 from 30-120 mg/kg provided sparse. No assessor blinding.
Anesthesia University elective hand | 22 Males, ropivacaine hours after | minutes lidocaine effective
Scientific surgery for 28 Females | (n=25) the surgery | vs. ropivacaine anaesthesia and
Research Project CTS VS. group (graphic data, | long-lasting
Unit, Group L: p <0.05). Time to postoperative
Antalya/Turkey. received 2% first analgesics analgesia
No COl. lidocaine lidocaine compared with
intravenous 226.4+237.1 for lidocaine.”
regional ropivacaine vs.
anesthesia 91.7+214.2 minutes
(n=25). (p <0.05). (Data
appear reversed
between groups for
that outcome).
Mean paracetamol
consumption
550+390 vs.
175+335mg, p
<0.05. Most
lidocaine patients
(60%) used
analgesics vs. 20%
ropivacaine.
Bernard 1997 CTS/ RCT No mention of N =56 Mean age: Group 1: Follow-up Sensory blockage “[A] small dose of | Allocation unclear; blinding details
(score=7.0) Surgery/ sponsorship or patients with 51 years; 30pg clonidine at baseline, | significantly more clonidine enhances | sparse.
Anesthesia COlL. CTS gender not | in 400mg 20, 40, 60, prominent at all the quality of the
undergoinga | specified lidocaine group | 80, 140, assessments vs. peripheral blocks
release (n=14) 200 and saline group (p from local
procedure VS. 260 <0.01). At 20 and anesthetics
Group 2: minutes 30 minutes, all (lidocaine) and
90pg clonidine post clonidine-dose limits the az-
in 400mg release. groups significantly | agonist side effects
lidocaine group higher sedation rates | to the sedation.
(n=14) vs. saline control The best dose to
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VS.
Group 3:

300pg clonidine
in 400mg
lidocaine
(n=14)

VS.

Group 4:

saline control
group in 400mg
lidocaine

group, (p <0.01).
Those in 30pg and
300pg clonidine
groups exhibited
significantly higher
sedation rates at 20,
40, 140 minute
assessments vs.
those who received
saline: 20 (p <0.05),
40 (p <0.01), 140 (p

use clinically is
between 30 pg and
90 pg.”

(n=14) <0.05). At 40
minute assessment,
300ug group had
higher sedation rate
vs. 90ug group (p
<0.05).
Lawrence 2002 CTS/ RCT Sponsored by the | N =56 Mean age: Group 1: Follow-up Lower pain scores “The results of this | Baseline details sparse.
(score=7.0) Surgery/ Wishbone Trust. patients 53.6 years; | Eutectic mixture | post-op. with EMLA group, study show that
Anesthesia No mention of undergoing 22 males, off local 23+10, vs placebo, EMLA is effective
COl. carpal tunnel | 34 females | aesthetics 35+16 for both in reducing pain
decompressio (EMLA) 5ml (n needle insertion (p = | caused by the
n. =29) at least 1 0.0012) and infiltration of local
hour before anesthetic injection, | anesthetic prior to
surgery. EMLA 29+14 vs. carpal tunnel
vs. placebo 46119 (p = | release.”
Group 2: 0.0005).
placebo 5ml (n
=27) atleast 1
hour before
surgery.
All then
received 8ml
0.5%
bupivacaine
infiltrated over
60 second
period
Reuben 1996 CTS/ RCT No mention of N =60 Age and Group 1 Follow-up | VAS scores lower “Ketorolac Author with multiple fabricated and
(score=7.0) Surgery/ sponsorship or patients gender not | (control): 24 hours in 2 groups who provides similar retracted research papers.
Anesthesia COL. undergoing specified. no adjuvant post-op. received ketorolac post-operative Randomization, blinding, allocation
either elective (n=20) (p <0.05). Mean analgesia after details sparse.
carpal tunnel VS. time from ambulatory hand
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release or Group 2: tourniquet release to | surgery when
tenolysis 60mg ketorolac first medication administered with
performed by with IVRA 109+/-73 minutes lidocaine either by
the same n = 20) for Group 1, 467+/- | IVRA or by wound
surgeon. VS. 431 for Group 2, infiltration.”
Group 3: 60mg and 393+/-312 for
ketorolac Group 3 (p <0.05).
infiltration to Numbers of tablets
surgical site taken: 4.1+/-1.3
(n =20). Group 1; 1.8+/-1.2
Group 2; and 2.0+/-
All groups: 1.3 Group 3 (p
Given 40mL <0.05).
0.5% lidocaine
IV regional
anesthesia and
1% lidocaine
infiltration
Patil 2006 CTS/ RCT No sponsorship N =20 Mean age: Group 1: Follow-up Six patients “The postoperative | Single blinding. Compliance rate
(score=5.5) Surgery/ or COl. patients with 54 years; 3 | (Modified Gale) | 24 hours experienced intra- pain was not unclear. Dropout rate high. Study
Anesthesia bilateral males, 17 6mL 2% after operative pain with | significantly described as crossover trial
carpal tunnel females lignocaine site surgery. the Gale technique, | different between involving two surgical procedures of
syndrome infiltration versus none with the | the two groups, different hands at different times.
(n=9) Altissimi and although the
vs. Mancini technique patients
Group 2: (p =0.02). anaesthetised by
(modified the Altissimi and
Altissimi and Mancini technique
Mancini) 3.5mL required
2% lignocaine significantly lower
infiltrated in numbers of
incision line and analgesic tablets.”
2.5mL 2%
lignocaine
infiltrated into
carpal tunnel
(n=11).
Nabhan 2011 CTS/ RCT No mention of N = 44 with Mean age: Group 1: Follow-up Both groups showed | “In the current Tourniquet and operating time were
(score=5.0) Surgery/ sponsorship. No CTS 55 +14 received 20ml of | at baseline, | significant study, the different between the 2 groups
Anesthesia Col. confirmed by | years; 18 pilocaine via22 | 2 weeks improvement at 2 application of
nerve males, 26 gauge needle and 6 weeks and 6 months | subcutaneous LA
conduction females (n=22) vs months after procedure for for ECTR was
testing and Group 2: post-op. hand function, more effective than

physical exam

Received 30ml

ADLs, work

IVRA.
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lasting >3 of 1% prilocaine performance, pain, Furthermore, LA is
months with via 20 gauge and patient less invasive and
no prior cannula satisfaction values simpler in
surgery (n=22). when compared to comparison to
baseline. Mean surgery under
tourniquet inflation | IVRA.”
time significantly
higher in IVRA
group compared to
LA group: 27.5
(x2.3) vs. 13.0
(22.8) minutes, (p =
0.01). Mean
operating room time
also higher in IVRA
group vs. LA group:
45 (+3.9) vs. 28
(£3.5) minutes, (p =
0.01).
Lee 2013 Local RCT Sponsored by N =25 Mean age: Buffer Group: No mention | Mean VAS score “In open carpal Blinding questionable, only bilateral
(score=4.5) Anesthesia Seoul National patients with 57+10 received 1% of follow- for buffered group tunnel surgery, the | CTS patients used. Data suggest
University bilateral years; 2 lidocaine up. was 4.6£1.5 use of buffered buffered lidocaine superior.
Hospital research carpal tunnel males, 23 buffered with compared to the lidocaine for local
fund. No COI. syndrome females 8.4% sodium non-buffered group | anesthesia reduces

bicarbonate
(ImEg/mL)
solution (1 mL
bicarbonate to 9
mL 1%
lidocaine) vs
Non-buffered
Group: received
1mL 0.9%
sodium chloride
to9mL 1%
lidocaine non-
buffered. All
patients received
both injections
in random
hands.

6.5+1.5 (p<.001).
Mean VAS score
after adjusted for
individual pain was
4.6+1.5 for the
buffered group
compared to 6.6+1.7
for the non-buffered
group (p<.001).

the anesthetic pain
effectively.”

NYS WCB MTG - Hand, Wrist and Forearm Injuries 254




Evidence for the Use of Initial Care
There are no quality studies incorporated into this analysis.

Rest

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Rest; relative rest / Triangular fibrocartilage complex
(TFCC) tears ;controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic
review, retrospective, and prospective studies. We found and reviewed zero articles in PubMed, zero in Scopus, zero in CINAHL, and 1 in Cochrane Library. We considered for inclusion zero from PubMed,
zero from Scopus, zero from CINAHL, zero from Cochrane Library and zero from other sources. Of the zero articles considered for inclusion, zero randomized trials and zero systematic studies met the
inclusion criteria.

Splinting

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Splinting or Immobilization; Triangular fibrocartilage
complex (TFCC) tears; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic,
systematic review, retrospective, and prospective studies. We found and reviewed 6 articles in PubMed, 16 in Scopus, 1 in CINAHL, and 52 in Cochrane Library. We considered for inclusion 0 from PubMed,
1 from Scopus, 0 from CINAHL, 1 from Cochrane Library and 2 from other sources. Of the 4 articles considered for inclusion, 0 randomized trials and 2 systematic studies met the inclusion criteria.

Ice

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Ice; Triangular fibrocartilage complex (TFCC) tears;
controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review,
retrospective, and prospective studies. We found, reviewed and considered for inclusion 0 articles in PubMed, 0 in Scopus,0 in CINAHL, 0 in Cochrane Library and 0 in other sources. Zero articles met the
inclusion criteria.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Heat, Self-application of heat; Triangular fibrocartilage
complex (TFCC) tears controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic,
systematic review, retrospective, and prospective studies. We found, reviewed and considered for inclusion zero articles in PubMed, zero in Scopus, zero in CINAHL, zero in Cochrane Library and zero in
other sources. Zero articles met the inclusion criteria.

Evidence for the Use of Exercise
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Exercise; triangular fibrocartilage, TFCC, triangular
fibrocartilage complex, tears, injuries, lesions, triangular fibrocartilage injuries,controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random™*, randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective studies. We found and reviewed zero articles in PubMed, zero in Scopus, zero in CINAHL,
and 1 in Cochrane Library. We considered for inclusion zero from PubMed, zero from Scopus, zero from CINAHL, zero from Cochrane Library and zero from other sources. Of the zero articles considered
for inclusion, zero randomized trials and zero systematic studies met the inclusion criteria.
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Evidence for the Use of Surgery
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following terms: Open surgical repair, triangular fibrocartilage, TFCC,
triangular fibrocartilage complex, tears, injuries, lesions, tear, injury, triangular fibrocartilage injuries, controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials,
random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective studies. We found and reviewed 7 articles in PubMed, 29 in Scopus, 0 in
CINAHL, and 0 in Cochrane Library. We considered for inclusion 3 from PubMed, 1 from Scopus, 0 from CINAHL, 0 from Cochrane Library and 0 from other sources. Zero articles met the inclusion criteria.

We searched PubMed, CINAHL, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates and an updated search was conducted using PubMed for publication between 1/1/2014
to 2/15/2018 using the following terms: arthroscopic, subchondral, arthroscopy, arthroscopic, arthroscopy, open surgery repair, ulna shortening or wafer procedures, triangular fibrocartilage, TFCC,
triangular fibrocartilage complex, tears, injuries, lesions, tear, injury, triangular fibrocartilage injuries; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials,
random allocation, random*, randomized, randomization, randomly; systematic, retrospective, and prospective studies to find 55 articles. Of the 55 articles we considered for inclusion 2. Of the 2
considered for inclusion, 0 are randomized controlled trials and 2 systematic reviews.

Evidence for the Use of MRI/CT
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: magnetic resonance imaging or
MRI, CT, crush injury, upper extremity; diagnostic, diagnosis, sensitivity, specificity, positive predictive value, negative predictive value, predictive value of tests, efficacy, efficiency. We found and
reviewed 5 articles in PubMed, 18 in Scopus, 6 in CINAHL, 1 in Cochrane Library, and 1490 from Google Scholar. Zero articles met the inclusion criteria.

Evidence for the Use of Initial Care
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: rest, bed rest, initial elevation, initial
care, controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review,
retrospective, and prospective studies. We found, reviewed and considered for inclusion zero articles in PubMed, zero in Scopus, zero in CINAHL, 197 in Cochrane Library, 266 in Google Scholar and zero
in other sources. Zero articles met the inclusion criteria.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: splint, splints, nocturnal splint,
splinting, upper extremity, wrist, wrist injury, crush injury, compartment syndrome, controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation,
random*, randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective studies. We found, reviewed and considered for inclusion 22 articles in PubMed, 11 in Scopus,
0 in CINAHL, 52 in Cochrane Library, and 1,929 in Google Scholar and zero in other sources. Zero articles met the inclusion criteria.
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A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: ice, self-application of ice, crush
injuries, wrist injury, compartment syndrome, upper extremity, controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized,
randomization, randomly; systematic, systematic review, retrospective, and prospective studies. We found and reviewed 43 articles in PubMed, zero in Scopus, 2 in CINAHL, 4 in Cochrane Library and
5,690 in Google Scholar. We considered for inclusion 1 from PubMed, zero from Scopus, zero from CINAHL, zero from Cochrane Library, zero from Google Scholar and zero from other sources. Of the
5,739 articles considered for inclusion, zero randomized trials and 1 systematic studies met the inclusion criteria.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: heat, self-application of heat, crush
injuries, wrist injury, compartment syndrome, upper extremity, controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized,
randomization, randomly; systematic, systematic review, retrospective, and prospective studies. We found, reviewed and considered for inclusion 4 articles in PubMed, 1 in Scopus, zero in CINAHL, 85 in
Cochrane Library, 8252 in Google Scholar, and zero other sources. Zero articles met the inclusion criteria.

Evidence for the Use of NSAIDs/Acetaminophen
There is 1 moderate-quality RCT incorporated into this analysis.(1008) (Woo 05)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: NSAIDs; controlled clinical trial,
controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective
studies. We found and reviewed 3 articles in PubMed, 0 in Scopus, 0 in CINAHL, 110 in Cochrane Library, 510 in Google Scholar, and 1 from other sources. We considered for inclusion 0 from PubMed, 0
from Scopus, 0 from CINAHL, 1 from Cochrane Library, 0 Google Scholar, and 1 from other sources. Of the 2 articles considered for inclusion, 1 randomized trials and 1 systematic studies met the
inclusion criteria.

Author/Year

Score

Sample Size

Comparison

Conclusion

Comments

Study Type

(0-11)

Group

Woo 2005 5.5 N =300 (No Paracetamol and In stage 1 in the emergency department, analog pain scores and | “Analgesic Baseline comparability questionable as diagnoses and
mention of placebo group rest and with activity was >13 mm in all groups for the first benefit of oral paracetamol-nonsteroidal | distribution of group. No placebo group.
RCT Gender) w/ monitored every 30 hour. The diclofenac-paracetamol group achieved <13mm anti-inflammatory drug combinations
Double-blind painful isolated minutes for 2 hours, range at 90 minutes after ingestion as well as greatest pain over single nonsteroidal
limb injuries. same dosage for 3 reduction score in 2 hours. After 90 minutes all groups pain anti-inflammatory drugs or paracetamol
No mention of days. score was <13mm. No statistical difference between groups at treatment is small and of doubtful
sponsorship or Mean Age: (N=66) any time. In stage 2, the diclofenac-paracetamol group was only clinical significance.”
COl. Paracetamol Vs group to achieve <13mm average pain reduction score within
group 35.6+12.2; | Diclofenac and the first day. It also saw more abdominal pain than any other
Diclofenac group | placebo group group. Median patient satisfaction scores (out of
38.2£13.1; monitored every 30 10) with the oral analgesic treatment were 3.0 (3.0 to
Indomethacin minutes for 2 hours,
) 4.0; P=.39)
group 34.2+11.0; | same dosage for 3 . .
Diclofenac and days. and with the study in general were 3.0 (3.0 to 4.0;
Paracetamol (N=69). P=.25).
group 38.3+12.7 Vs
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Indomethacin and
placebo group
monitored every 30
minutes for 2 hours,
same dosage for 3
days.

(N=71)

Vs

Diclofenac and
paracetamol group
monitored every 30
minutes for 2 hours,
same dosage for 3
days.

(N=94);

Follow-up at baseline
and at 5-8 days after
initial presentation.

Evidence for the Use of Exercise
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: Exercise; controlled clinical trial,

controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective
studies. We found and reviewed 3 articles in PubMed, 43 in Scopus, 5 in CINAHL, 3 in Cochrane Library, 150 in Google Scholar, and 0 from other sources. We considered for inclusion 0 from PubMed, 0
from Scopus, 0 from CINAHL, 0 from Cochrane Library, 0 Google Scholar, and 0 from other sources. Zero articles met the inclusion criteria.

Evidence for the Use of Hyperbaric Oxygen for Crush Injuries or Compartment Syndrome
There is 1 moderate-quality RCT incorporated into this analysis.(1009)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: Hyperbaric oxygen therapy,
hyperbaric oxygenation, HBOT, crush syndrome, crush injury, compartment syndrome, compartment syndromes, upper extremity, hand, arm, forearm; controlled clinical trial, controlled trials, randomized
controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective studies. We found and
reviewed 15 articles in PubMed, 11 in Scopus, 15 in CINAHL, 5 in Cochrane Library, 1050 in Google Scholar, and 0 from other sources. We considered for inclusion 6 from PubMed, 0 from Scopus, 0
from CINAHL, 0 from Cochrane Library, 2 Google Scholar, and 0 from other sources. Of the 8 articles considered for inclusion, 1 randomized trial and 5 systematic studies met the inclusion criteria.

Author/Year  Score Sample Size Comparison Results Conclusion Comments

Study Type (0-11) Group
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Hyperbaric Oxygen vs. Placebo

Bouachour 6.5 N = 36 with HBO therapy 100% | Complete wound healing without tissue necrosis requiring “[This study shows the effectiveness of | Results suggest HBO beneficial for these more severe

1996 Class Il or 111 soft 02at2.5 surgical excision in 17 HBO patients vs. 10 placebo, (p <0.01). HBO in improving wound healing and injuries with better healing and less repeat surgery required.
tissue injuries. atmospheres for 90 Tissue necrosis 1/18 HBO vs. 8/18 placebo. New surgical reducing repetitive surgery. We believe

RCT Surgery in 6 hours. minutes, twice a day | procedure =2 (1 patient) vs. 8 (6 patients), p = 0.03 (p = 0.04). that HBO is a useful adjunct in the
Mean age HBO for 6 days (N=18) management of severe (grade Il1) crush

Sponsored by group 45.8+16.1 vs. placebo in injuries of the limbs in patients more

research grants years, placebo group | hyperbaric chamber than 40 years old.”

from the 51.5+20.9 years. at pressure of 1.1

Centre ata for 90 minutes,

Hospitalier twice a day for 6

Universitaire days (N=18).

of Angers. No Assessments at the

mention of 18, 4t 8t and 12t

COl. sessions.

Evidence for the Use of Surgery
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library and Google Scholar without date limits using the following terms: Surgery, surgical procedures,
operative, general surgery, crush, wrist injuries, wrist injury, compartment syndrome, compartment syndromes, upper extremity, controlled clinical trial, controlled trials, randomized controlled trial,
randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective studies. We found and reviewed 212 articles
in PubMed, 250 in Scopus, 17 in CINAHL, and 0 in Cochrane Library. We considered for inclusion 5 from PubMed, 0 from Scopus, 2 from CINAHL, 0 from Cochrane Library and 0 from other sources. Of
the 7 articles considered for inclusion, 0 randomized trials and 1 systematic study met the inclusion criteria.

We searched PubMed, CINAHL, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates and an updated search was conducted using PubMed for publication between 1/1/2014
to 2/15/2018 using the following terms: Surgery, surgical procedures, general surgery, crush, wrist injuries, wrist injury, compartment syndrome, compartment syndromes, and upper extremity; controlled
clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, retrospective, and prospective
studies to find 82 articles. Zero articles met the inclusion criteria.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library and Google Scholar without date limits using the following terms: Emergency fasciotomy, crush injuries,
crush, injury, injuries, compartment syndrome, upper extremities, controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized,
randomization, randomly; systematic, systematic review, retrospective, and prospective studies. We found and reviewed 2 articles in PubMed, 44 in Scopus, 0 in CINAHL, and 1 in Cochrane Library. We
considered for inclusion 0 from PubMed, 3 from Scopus, 0 from CINAHL, 0 from Cochrane Library and 0 from other sources. Of the 3 articles considered for inclusion, 0 randomized trials and 2 systematic
studies met the inclusion criteria.

We searched PubMed, CINAHL, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates and an updated search was conducted using PubMed for publication between 1/1/2014
to 2/15/2018 using the following terms: Emergency fasciotomy, crush, wrist injuries, wrist injury, compartment syndrome, compartment syndromes, and upper extremity; controlled clinical trial, controlled
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trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, retrospective, and prospective studies to find 0
articles. Zero articles met the inclusion criteria.

Evidence for the Use of X-rays
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library and Google Scholar without date limits using the following terms: Kienbock’s disease, X-ray,
radiography, radiograph; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic,
systematic review, retrospective, and prospective studies. We found, reviewed and considered for inclusion 3 articles in PubMed, 347 in Scopus, 2 in CINAHL, 12 in Cochrane Library, 140 in Google Scholar

and zero in other sources. Zero articles met the inclusion criteria.

Evidence for the Use of CT
There is 1 moderate-quality study incorporated into this analysis. (Nakamura 89)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: computed tomography or CT,
Kienbock’s disease; diagnostic, diagnosis, sensitivity, specificity, positive predictive value, negative predictive value, and predictive value of tests, efficacy, and efficiency. We found and reviewed 33
articles in PubMed, 3 in Scopus, 0 in CINAHL, 0 in Cochrane Library, and 295 from Google Scholar. We considered for inclusion 1 from PubMed, 0 from Scopus, 0 from CINAHL, 0 from Cochrane
Library, 0 from Google Scholar, and 0 from other sources. Of the 1 article considered for inclusion 1 diagnostic study met the inclusion criteria.
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Nakamura .| N=20(3 Wrist problems High 16/17 cases of fracture a three- “Three-dimensional CT Small sample (N=20). Data
1989 5 | female and due to altered resolution dimensional CT image was imaging provides a great deal | suggest 3-D CT provides more
17 male) bony or joint CT scanner believe to be useful to detect the of information that cannot be | diagnostic information than
Diagnostic admitted structures. (Somatom fracture line. 3 had a flattened obtained by conventional either plain radiography or
for wrist DRH) and lunate due to Kienbock disease. radiographs or CT images conventional CT.
No mention problems; 3 accompany 13 had deformity of the hamate even at their present stage of
of with ing body seen on plain radiography technical development.”
sponsorship Kienbock’s software and CT, but the three-dimensional
or COl. disease, 14 (3D CT image. Presence and location
with Display; of small fragments not detected
fractures or Version B by plain radiographs and CT, but
dislocations or C) distinctly observed in seven cases
of the
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carpal
bones

Age range
from 18 to
64 years.

by using three dimensional CT
images.

Evidence for the Use of MRI
There are 2 moderate-quality studies incorporated into this analysis.(1020, 1021)

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: Magnetic Resonance Imaging,
MRI, Kienbock’s disease or Kienbock disease, diagnostic, diagnosis, sensitivity, specificity, positive predictive value, negative predictive value, and predictive value of tests, efficacy, and efficiency. We
found and reviewed 82 articles in PubMed, 68 in Scopus, 1 in CINAHL, 0 in Cochrane Library, and 523 from Google Scholar. We considered for inclusion 2 from PubMed, 0 from Scopus, CINAHL,

Cochrane Library, Google Scholar, and from other sources. Of the 2 articles considered for inclusion 2 diagnostic studies met the inclusion criteria.
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Hashizume 10 (2 Kienbock’s 1.5 Tesla Mean follow- Areas of collapse “MRI is at present Small sample size. Data
1996 female/ 8 Disease signal, both up 29. easily identified in unable to suggest MRI unable to
male) T1and T2 x-ray, tomography, | distinguish bone distinguish bone necrosis in
Diagnostic weighted CTand necrosis, the detail.
images. microradiographic histological reactive
No mention images. MRI interface or
of showed complete surrounding
sponsorship loss of signal hyperaemia in
or COl. intensity in T1 detail.”
images of lesion of
lunate.
Imaeda 4.0 | 26 (7 Wrist | Kienbock’s 1.5 tesla + + - |- - + + - For normal wrists, “After osteotomy of | Small sample. Data suggest a
1992 female and Disease signal with bone marrow the radius, the signal | low signal intensity of lunate
19 male) 3-inch showed high signal | intensity of the on T-1 weighted images is
Diagnostic surface coil. intensity on T1 and | lunate returned to diagnostic of Kienbock’s
Both T1 and iso intensity on T2. | normal and disease and signal intensity (if
No mention T2 weighted For wrists with Lichtman’s stage IL | high) correlate to disease
of images. Kienbock’s disease, | cases had better severity.
sponsorship T1 weighted images | results than those in
or COl. had decrease in stage I1l. M.R.

signal intensity in
all cases. After
osteotomy of radius,
signal intensity of
lunate returned to
normal in both T1 &
T2.

imaging is ideal for
evaluating the
lunate in
Kienbock’s
disease.”
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Evidence for the Use of Screening
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: Screening for Systemic Disorders,
steroid, trauma, Kienbdck’s disease or Kienbock disease, diagnostic, diagnosis, sensitivity, specificity, positive predictive value, negative predictive value, predictive value of tests, efficacy, efficiency,
diagnostic, diagnosis, sensitivity, specificity, positive predictive value, negative predictive value, and predictive value of tests, efficacy, and efficiency. We found and reviewed 13 articles in PubMed, 0 in
Scopus, 0 in CINAHL, Cochrane Library, and 127 from Google Scholar. We considered for inclusion 0 from PubMed, Scopus, CINAHL, Cochrane Library, Google Scholar, and from other sources. Zero
articles met the inclusion criteria.

Evidence for the Use of Initial Care
There are no quality studies incorporated into this analysis.

Ice:

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: Kienbock’s disease or Kienbock
disease; Ice; Self Application; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly;
systematic, systematic review, retrospective, and prospective studies. We found, reviewed and considered for inclusion 0 articles in PubMed, 0 in Scopus, 0 in CINAHL, 0 in Cochrane Library, 0 in Google
Scholar, and 0 from other sources. Zero articles met the inclusion criteria.

Heat:

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: Kienbdck’s disease or Kienbock
disease; HEAT/ Self-Application of Heat; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization,
randomly; systematic, systematic review, retrospective, and prospective studies. We found, reviewed and considered for inclusion 0 articles in PubMed, 0 in Scopus, 0 in CINAHL, 0 in Cochrane Library
and 0 in other sources. Zero articles met the inclusion criteria.

Splints:

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: Screening for Systemic Disorders,
steroid, trauma, Kienbock’s disease or Kienbock disease, diagnostic, diagnosis, sensitivity, specificity, positive predictive value, negative predictive value, predictive value of tests, efficacy, efficiency,
diagnostic, diagnosis, sensitivity, specificity, positive predictive value, negative predictive value, and predictive value of tests, efficacy, and efficiency. We found and reviewed 13 articles in PubMed, 0 in
Scopus, 0 in CINAHL, Cochrane Library, and 127 from Google Scholar. We considered for inclusion 0 from PubMed, Scopus, CINAHL, Cochrane Library, Google Scholar, and from other sources. Zero
articles met the inclusion criteria.

Evidence for the Use of NSAIDs/Acetaminophen
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: NSAIDS, Acetaminophen,
Kienbock’s disease; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic,
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systematic review, retrospective, and prospective studies. We found, reviewed and considered for inclusion 11 articles in PubMed, 2 in Scopus, zero in CINAHL, 3 in Cochrane Library, 132 in Google
Scholar, and zero in other sources. Zero articles met the inclusion criteria.

Evidence for the Use of Topical Medications
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: Topical Cream, Topical Ointment,
lidocaine patch, topical medication, Kienbock’s disease, Kienbock disease; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*,
randomized, randomization, randomly; systematic, systematic review, retrospective, and prospective studies. We found, reviewed and considered for inclusion 1 article in PubMed, 3 in Scopus, zero in
CINAHL, 72 in Cochrane Library, 14 in Google Scholar and zero in other sources. Zero articles met the inclusion criteria.

Evidence for the Use of Exercise
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: exercise, Kienbock’s disease,
Kienbock disease upper extremity, controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly;
systematic, systematic review, retrospective, and prospective studies. We found, reviewed and considered for inclusion 35 articles in PubMed, 5 in Scopus, zero in CINAHL, zero in Cochrane Library, 492
in Google Scholar, and zero other sources. Zero articles met the inclusion criteria

Evidence for the Use of Surgery
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: surgery, surgical fixation, surgical
repair, kienbock’s disease, Kienbock’s disease, controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization,
randomly; systematic, systematic review, retrospective, and prospective studies. We found and reviewed 127 articles in PubMed, 17 in Scopus, 9 in CINAHL, 809 in Google Scholar and 1,348 in Cochrane
Library. We considered for inclusion 4 from PubMed, zero from Scopus, zero from CINAHL, zero from Cochrane Library, 4 in Google Scholar and zero from other sources. Of the 8 articles considered for
inclusion, zero randomized trials and 8 systematic studies met the inclusion criteria.

We searched PubMed, CINAHL, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates and an updated search was conducted using PubMed for publication between 1/1/2014
to 2/15/2018 using the following terms: surgical repairs, operative, Kienbock'’s disease or Kienbock disease; controlled clinical trial, controlled trials, randomized controlled trial, randomized controlled
trials, random allocation, random*, randomized, randomization, randomly; systematic, retrospective, and prospective studies to find 48 articles. Zero articles met the inclusion criteria.

Evidence for the Use of X-rays
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There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: X-Ray, Wrist Sprain, Wrist
Sprains, diagnostic, diagnosis, sensitivity, specificity, positive predictive value, negative predictive value, and predictive value of tests, efficacy, and efficiency. We found and reviewed 15 articles in
PubMed, 0 in Scopus, 2 in CINAHL, Cochrane Library, and 55 from Google Scholar. We considered for inclusion 0 from PubMed, 0 from Scopus, 0 from CINAHL, 0 from Cochrane Library, 0 from
Google Scholar, and 0 from other sources. Of the 57 articles considered for inclusion 0 diagnostic studies met the inclusion criteria.

Evidence for the Use of CT Scans
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: Wrist Sprain, Wrist Sprain,
Computed Tomography (CT), diagnostic, diagnosis, sensitivity, specificity, positive predictive value, negative predictive value, and predictive value of tests, efficacy, and efficiency. We found and
reviewed 13 articles in PubMed, 0 in Scopus, 0 in CINAHL, Cochrane Library, and 432 from Google Scholar. We considered for inclusion 0 from PubMed, 0 from Scopus, 0 from CINAHL, 0 from
Cochrane Library, 0 from Google Scholar, and 0 from other sources. Of the 445 articles considered for inclusion 0 diagnostic studies met the inclusion criteria. Zero articles met the inclusion criteria.

Evidence for the Use of MR Arthrography
There are no quality studies incorporated into this analysis.

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: MR Arthrography, Wrist Sprain,
Wrist Sprain, diagnostic, diagnosis, sensitivity, specificity, positive predictive value, negative predictive value, and predictive value of tests, efficacy, and efficiency. We found and reviewed 4 articles in
PubMed, 0 in Scopus, 0 in CINAHL, Cochrane Library, and 244 from Google Scholar. We considered for inclusion 0 from PubMed, 0 from Scopus, 0 from CINAHL, 0 from Cochrane Library, 0 from
Google Scholar, and 0 from other sources. Of the 248 articles considered for inclusion 0 diagnostic studies met the inclusion criteria.

Evidence for Initial Care

There is one moderate-quality RCT that shows heat is effective in reducing pain from wrist sprains.(1046) There are no quality studies evaluating relative rest, splints, or ice for wrist sprains. However,
these treatments may help with symptomatic relief. Splints are recommended particularly for patients with moderate to severe sprains. (Physicians should be aware that as early mobilization of ankle sprains
results in improved clinical outcomes and those results may be applicable to the wrist.) These interventions are not invasive, have no adverse effects, and are low cost, thus they are recommended.

Rest:

A comprehensive literature search was conducted using PubMed, Scopus, CINAHL, Cochrane Library, and Google Scholar without date limits using the following terms: Rest, wrist sprains; controlled clinical
trial, controlled trials, randomized controlled trial, randomized controlled trials, random allocation, random*, randomized, randomization, randomly; systematic, systematic review, retrospective, and
prospective studies. We found and reviewed zero articles in PubMed, 477 in Scopus, zero in CINAHL, zero in Cochrane Library, 1224 in Google Scholar, and zero from other sources. We considered for
inclusion zero from PubMed, zero from Scopus, zero from CINAHL, and zero from Cochrane Library, zero Google Scholar,