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Objective: The American College of Occupational
and Environmental Medicine has updated the treat-
ment guidelines in its Elbow Disorders chapter
through revision processes begun in 2006. This ab-
breviated version of that chapter highlights some
of the evidence and recommendations developed.
Methods: Comprehensive systematic literature re-
views were accomplished with article abstraction,
critiquing, grading, evidence table compilation,
and guideline finalization by a multidisciplinary
expert panel and extensive peer-review to develop
evidence-based guidance. Consensus recommen-
dations were formulated when evidence was lack-
ing and often relied on analogy to other disorders
for which evidence exists. A total of 108 high- or
moderate-quality trials were identified for elbow
disorders. Results: Guidance has been developed
for 13 major diagnoses and includes 270 specific
recommendations. Conclusion: Quality evidence
is now available to guide treatment for elbow dis-
orders, particularly for lateral epicondylalgia.

ontraumatic musculoskeletal disorders

(MSDs) constitute 65% of all occu-
pational illnesses in the United States, and
work-related elbow disorders are among the
most common causes of reported occupa-
tional injuries and workers’ compensation
claims.! In 2011, MSDs accounted for 33%
of all workplace injuries requiring time away
from work in the United States, statistically
unchanged from 2010, but a 5% increase
compared with 28% of total days-away-
from-work cases in 2010.2:3 There were a
total of 387,820 MSDs in the United States
in 2011, requiring a median of 11 days away
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from work, 3 more than the median of 8 days
for all days-away-from-work cases.? Upper
extremity MSDs, including elbow disorders,
now account for at least 4% of all US state
workers’ compensation claims, an increase
from the 1% seen a decade ago.*~® In 1998,
the state of Washington alone reported that
elbow disorders accounted for the third
highest incidence claims rate, with 29.7
injuries per 10,000 full-time employees.’

Lateral epicondylalgia (pain in the lat-
eral epicondyle area) affects approximately
1% to 3% of the population and is the most
commonly diagnosed condition of the elbow.
Lateral epicondylalgia reportedly occurs
with greater frequency among individuals
whose activities require strong gripping or
repeated wrist movements. Those between
the ages of 35 and 50 years are at high
risk with the dominant arm most frequently
affected.®10

Ulnar neuropathies at the elbow,
including cubital tunnel syndrome, are the
second most common group of compressive
neuropathies, after carpal tunnel syndrome.'!
Nevertheless, ulnar neuropathies do not al-
ways produce symptoms, making it difficult
to calculate true incidence. One study found
that in 16.2% of the general population,
the ulnar nerve slipped out of its olecranon
groove when the elbow was flexed—flexion
being a reputed risk factor.!!

In 2011, the Institute of Medicine
(IOM) released two reports addressing
clinical practice guidelines and systematic
reviews.'>!> JOM recommendations match
the guidelines methods used by the American
College of Occupational and Environmental
Medicine (ACOEM)™ in developing its
Occupational Medicine Practice Guidelines,
specifically including quantitative indepen-
dent systematic reviews, multidisciplinary
panels (including a methodologist), conflict
of interest disclosures, and an external
review process.'* In addition, this ACOEM
Elbow Disorders chapter report represents
an update of recommendations originally
published in 2007 incorporating additional
methodological advances.

There are few guidelines that address
elbow disorders,">-'¢ and none of these are
comprehensive or systematic guidelines.
This article summarizes recommendations
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from the Elbow Disorders chapter of the
ACOEM Occupational Medicine Practice
Guidelines. It does not include details on
epidemiological review, disability durations,
rationale for recommendations, treatment
indications, doses, numbers of appointments,
frequencies of treatments, indications for
discontinuation, or indications for surgery
included in the chapter.'”

METHODS

The ACOEM developed a new method
in 2006 to begin the process of updating the
2nd edition of its evidence-based Practice
Guidelines."*'8 In 2007, the Elbow Disorders
chapter was the first to be revised using those
new methods. The chapter was revised again
in 2010 for the third edition. A subsequent
literature search was conducted in 2011 to
early 2013 to further provide up-to-date
information for the chapter and this article.

Systematic literature reviews were
performed using six databases—EBSCO
(including Medline, CINAL, Health Source,
Academic Search Primer, Alt Health Watch,
Biomedical Reference), Pubmed, Cochrane
Central Register of Controlled Trials, Google
Scholar, PEDro, and Trip Database. Searches
covered the entirety of the databases (eg,
1966 t0 2011 for the oldest, Medline). Search
terms were designed to be comprehensive.

The Elbow Disorders chapter includes
systematic searches for treatments of the
following diagnoses: biceps strains and
ruptures, contusions, elbow dislocation,
fractures, lateral epicondylalgia, medial epi-
condylalgia, olecranon bursitis, osteoarthro-
sis, osteonecrosis, pronator syndrome,
radial neuropathies, triceps strains, and
ulnar neuropathies at the elbow. Treatment
searches were designed to address all aspects
of injury care from self-care to postoperative
rehabilitation. Specific topics searched
included activities, return to work, medi-
cations, physical therapy, manipulation and
mobilization, exercise, passive modalities,
acupuncture, shock-wave therapy, injections,
surgery, and postoperative rehabilitation.

All identified studies were scored
for quality.'*'® High- (score 8.0 to 11.0)
and moderate-quality (score 4.0 to 7.5)
randomized trials were included in the
evidence tables. As shown in Table 1, the
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TABLE 1.

Criteria for Strength of Evidence Ratings

Level of Evidence

Number/Quality of Studies

A = Strong evidence base
B = Moderate evidence base

C = Limited evidence base
I = Insufficient evidencet

Two or more high-quality studies*

At least one high-quality study or multiple moderate-quality
studies*®

At least one study of moderate quality
Evidence is insufficient or irreconcilable

*High-quality studies are scored 8.0 to 11.0 points. Moderate-quality studies are scored 4.0 to 7.5 points.
TInsufficient evidence recommendations are, by definition, consensus-based guidance. These include areas
lacking in quality evidence (A to C) or with substantially conflicting evidence.

level of evidence (labeled A, B, or C) was
then determined by the number of high- to
moderate-quality studies available. High-
or moderate-quality trials were required
to develop evidence-based guidance on
treatment. Low-quality trials were excluded
from incorporation as quality evidence and
are included in an appendix.

Guidance was then drafted using the
tables of evidence that abstracted the high-
and moderate-quality trials. Where quality
evidence was lacking or conflicting, expert
panel consensus was used to develop con-
sensus recommendations, all of which are
designated “I” for insufficient evidence. All
consensus recommendations in the Elbow
chapter received 100% panel agreement.
Draft text and tables were forwarded to the
multidisciplinary evidence-based practice
elbow panel, which reviewed the evidence
and finalized the text and recommendations.

The draft third edition chapter and
update were externally peer-reviewed. Peer
reviewers were identified from professional
organizations (» = 3) and individuals (n = 1)
who expressed an interest in peer-reviewing
the draft chapter. As some comments were
received in aggregate from organizations (eg,
from a professional organization’s guidelines
committee), the exact number of external
peer reviewers is unclear, although there
were at least 6 identified reviewers for this
chapter. Nearly all specific suggestions were
incorporated into the final version of the
chapter.

This report summarizes many key
findings for the updated Elbow Disorders
chapter of ACOEM’s Practice Guidelines."”
The highest-quality studies are generally
cited. The complete guideline, tables of
evidence, and comprehensive referencing are
available in print or electronic versions.!”-!?
All treatment recommendations are guidance
on the basis of the synthesis of the evidence
and expert consensus. These are recommen-
dations for practitioners, and decisions to
adopt a particular course of action must be
made by trained practitioners on the basis
of available resources and the particular
circumstances presented by the individual
patient.
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RESULTS

Quality diagnostic studies for elbow
disorders are sparse. Nevertheless, there
are many treatment studies, particularly for
lateral epicondylalgia, that have been relied
upon to develop these evidence-based and
consensus recommendations. The Elbow
Disorders chapter incorporates 540 refer-
ences and 270 recommendations. A total of
19 high-, 89 moderate-, and 34 low-quality
studies were identified from systematic
literature searches for all the elbow disorders
in aggregate. These disorders for which trials
were identified were (1) fractures, (2) lateral
epicondylalgia, (3) medial epicondylalgia,
(4) olecranon bursitis, (5) osteoarthrosis,
(6) ulnar neuropathies at the elbow, and (7)
dislocation. No randomized trials were iden-
tified for the treatment of biceps strains and
ruptures, contusions, elbow osteonecrosis,
pronator syndrome, radial neuropathies, or
triceps strains.

Few studies reviewed patient educa-
tion as a treatment intervention for elbow
disorders. Education of patients is believed
to be important, so education is included
in many of the consensus recommendations
for treatment of the disorders. As no quality
studies evaluating early exercise or early
return to work for elbow disorders were
found, consensus recommendations were
developed.

Numerous randomized trials address-
ing other parts of the body have provided
universal findings of superior results for
trials of early activity, ambulation, exercise,
and return to work, although poorer out-
comes result from immobilization and rest.
Therefore, early activity and early return to
work for elbow disorders may give superior
outcomes. Graded exercise is recommended
to achieve return-to-normal function. Gentle
exercises are recommended for facilitating
recovery, particularly in acute severe pain or
postoperative settings, where more aggres-
sive exercises may be counterproductive.
By inference from studies of other MSDs,
conditioning, aerobic, and strengthening
exercises are likely most helpful for the reha-
bilitation of chronic elbow pain conditions,
rather than stretching exercises, particularly

in the absence of major range of motion
deficits.

Ergonomic recommendations for the
elbow are all consensus recommendations.
They include avoidance of high physical
demands, especially high force, that seem
to be significantly aggravating the condition.
Job task modifications may be required
when job demands exceed patient tolerance.
Nevertheless, without evidence of efficacy,
there is no recommendation to require
removal from a job unless there is evidence
of lack of improvement despite treatment
while continuing high job exposures.

Management ~ with ~ medications
typically relies upon nonsteroidal anti-
inflammatory medications (NSAIDs) in
the working-age population. Prevention of
gastric effects is addressed comprehensively
in the Hip and Groin Disorders chapter.?
Acetaminophen is efficacious in most
studies, although comparative trials suggest
that acetaminophen is less effective for
arthrosis®>?! and low back pain*? than
NSAIDs. This indirect evidence could be
suggestive that acetaminophen may also be
somewhat less efficacious than NSAIDs for
treatment of other elbow MSDs. Opioids
should be avoided other than for very brief,
postoperative, or severe injury situations.?

Nonphysical factors (ie, psychiatric,
psychosocial, workplace, or socioeconomic
issues) should be investigated and addressed,
particularly in cases of delayed recovery
or delayed return to work. These factors
are often not overtly stated and, therefore,
specific inquiries are recommended to
identify these issues.

Biceps and Triceps Tendinoses

All recommendations for biceps and
triceps tendinoses are made via consensus
(I). NSAIDs and acetaminophen are rec-
ommended. Slings may be necessary for
moderate-sized tears, and posterior splints
are often used postoperatively. Opioids are
selectively recommended primarily for man-
agement immediately postoperatively. Pro-
gressive range-of-motion and progressive
strengthening exercises are recommended for
both nonoperative and operative cases.

Surgery is recommended for complete
or large biceps or triceps ruptures. Surgi-
cal repair is recommended for select patients
with moderately severe cases and failure to
adequately recover. Surgical repair is also
recommended for those with moderate tears,
high physical job demands, or a desire to re-
turn to high physical job demands.

Fractures, Dislocations, and
Sprains

All recommendations for fractures,
dislocations, and sprains are made via con-
sensus (I). Acetaminophen and NSAIDs are
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recommended for pain management,
although some concerns about NSAIDs
delaying fracture healing have been raised.

e Briefuse of a few days of opioid treatment
is recommended as an option for severe
pain management inadequately treated
with NSAIDs.

Elbow slings for nondisplaced and oc-
cult radial head fractures are recom-
mended. The use of slings may be
reasonable for dislocations and severe
sprains.

Casts are recommended for minimally dis-
placed fractures and other elbow fractures
amenable to nonsurgical treatment.
Surgical fixation is recommended for sub-
stantially displaced fractures. Education
and exercise may be needed after cast
removal.

Lateral Epicondylalgia

Quality studies have not defined the
importance of modified work in the manage-
ment and/or persistence of lateral epicondy-
lalgia. Nevertheless, modified work duties
that preclude high-force exertions are rec-
ommended (I). Considerations of limitations
are also suggested for highly repetitive use
(other than light force) or high-amplitude
vibration (I).

e Topical and oral NSAIDs have moder-
ate evidence of modest efficacy (B).24-26

Two studies found that both oral?’
and topical®® piroxicam were inferior to
flurbiprofen.

Acetaminophen does not have evidence of
efficacy, but it is a reasonable alternative
and may be the first option for patients with
contraindications to NSAIDs (I).
Opioids should be avoided.
Self-application of heat or ice may be rec-
ommended.
There are no quality studies evaluating the
use of elbow straps, although two experi-
mental studies suggest that they may have
modest efficacy.?”*° Thus, straps are rec-
ommended (I).
e Wrist braces may be considered for ad-
junctive care of either more severe cases
or those with suboptimal results with el-
bow straps and bands (I).3
No quality studies unequivocally docu-
ment efficacy of exercises (I). One trial
found no differences comparing eccentric
with concentric exercises.’! Nevertheless,
another trial found exercises superior to
ultrasound over 2 years.’?* Physical or
occupational therapy is recommended (I).
e There is moderate evidence of mod-
est efficacy for iontophoresis with either
glucocorticoids** or NSAIDs (B).3337
e There is evidence of modest efficacy of
ultrasound (C).®

e Glucocorticosteroid injections have some
evidence of efficacy (C); neverthe-
less, results tend to be worse at 1
year with injections, suggesting at least
some caution is warranted with these
injections.>*~#!
There is conflicting evidence about the ef-
ficacy of platelet-rich plasma (I)*? and au-
tologous blood injections (I).43:4
e Surgery is recommended for cases inade-
quately responsive to multiple evidence-
based treatments (I). Microtenotomy is
also recommended (C).* Postoperative
care includes NSAIDs and exercises,
which have no evidence of efficacy
for epicondylitis, although there is evi-
dence of efficacy for both of these treat-
ments for postoperative care of other
disorders.
e There is no recommendation for or
against the use of massage (including
friction massage), magnets and pulsed
electromagnetic field, biofeedback, tran-
scutaneous electrical nerve stimulation,
electrical nerve stimulation, diathermy, pe-
riarticular sodium hyaluronate injections,
glycosaminoglycan injections, prolother-
apy injections, or sonographically guided
percutaneous tenotomy (I).
Acupuncture is recommended for select
chronic patients (I).
Treatments not recommended are ex-
tracorporeal shockwave therapy (A),*-*
low-level laser therapy (B),*~>? soft tissue
mobilization (C),* manipulation or mo-
bilization (C),>> phonophoresis (C),3%%¢
polidocanol injections (C),’ and bo-
tulinum injections (I).

Medial Epicondylalgia

There is little quality evidence re-
garding treatment for medial epicondylalgia.
Exceptions include evidence of efficacy for
treatment with iontophoresis that includes
glucocorticosteroid®* and  glucocorticoid
injection.® Corticoid injections seem to
have similar clinical results of short-term,
but not long-term efficacy. Treatment of
these patients by analogy with evidence
from patients with lateral epicondylalgia is
recommended.

Olecranon Bursitis

All recommendations for olecranon
bursitis are made via consensus (I). Aspira-
tion with diagnostic studies for infection and
crystals are recommended for potentially in-
fectious bursal effusions. Soft padding of the
elbow and avoidance of direct pressure on the
olecranon are recommended ().

¢ There is no recommendation for the use of
NSAIDs or glucocorticosteroid injection
for treatment of aseptic bursitis.
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e Surgery is recommended for chronic
and/or unresolving effusions.

Ulnar Neuropathy at the Elbow
(Including Cubital Tunnel
Syndrome)

For ulnar neuropathy at the elbow,
the only quality trials involve surgical tech-
niques; therefore, all other guidance is based
via consensus (I). Although a nerve may be
entrapped at any point along its course, there
are two major segments for ulnar neuropa-
thy at the elbow>*-®*—in the condylar groove
and cubital tunnel.®*~%2 The risk factors are
not the same for these segments and some
treatments are likely dissimilar,!” yet trials
have not distinguished between ulnar neu-
ropathies in the condylar groove and cubital
tunnel segments, resulting in lack of clarity
in the evidence base.

e FElectrodiagnostic testing should ideally
include “inching technique,” involving
stimulation in approximately 1-inch
increments along the nerve, to precisely
isolate the segment affected.®

Patients should be taught to sleep with their

elbows extended (I), and to avoid hyper-

flexed (>90°) elbow postures at work or
during avocational activities (I). Noctur-
nal elbow splinting for preventing flexion

is recommended (I).

Exercises are recommended for postoper-

ative rehabilitation particularly if there are

significant deficits (I).

e NSAIDs are not recommended other than
for postoperative pain management (I).

e Opioids are not recommended except

for limited use (a few days to a cou-

ple of weeks) for select patients who
have undergone recent ulnar neuropathy

surgery (I).

Ultrasound is recommended (I), although

on the basis of analogy with carpal tunnel

syndrome, it is likely to have only modest
efficacy.*

e Simple (“in situ”) cubital tunnel surgical
decompression is recommended (C).%5~68
Anterior subcutaneous transposition with
or without medial epicondylectomy is also
recommended (I). Anterior submuscular
transposition is not recommended (I).

e There is no recommendation regarding
oral administration or injections of
glucocorticosteroids, lidocaine patches,
topically administered ketamine, other
vitamins, acupuncture, biofeedback,
manipulation or mobilization, massage,
soft tissue massage, iontophoresis, and
phonophoresis. Brief postoperative opioid
use may be recommended (I).

¢ Pyridoxine in the absence of nutritional

deficiencies is not recommended (I).

Magnets and low-level laser therapy are

not recommended (I).
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Radial Neuropathy at the Elbow
(Including Radial Tunnel
Syndrome)

No quality trials evaluating radial
neuropathy at the elbow were found. All
guidance is thus based via consensus (I).
Guidance is recommended to parallel
treatment for ulnar neuropathy at the elbow.

Pronator Syndrome (Median
Neuropathies in the Forearm)

No quality trials evaluating pronator
syndrome were found. All guidance is thus
based via consensus (I). Guidance is recom-
mended to parallel treatment for ulnar neu-
ropathy at the elbow.

DISCUSSION
Nineteen  high-quality and 89
moderate-quality randomized controlled

trials were identified to provide a foundation
for treatment of the most common MSDs
of the elbow. Most trials (89.8%) addressed
lateral epicondylalgia. Much of the con-
sensus guidance is based on analogy to
other comparable disorders (eg, pyridoxine
efficacy in carpal tunnel syndrome patients
used for guidance for ulnar neuropathy) for
which there are quality trials.

As shown in Table 2, these guidelines
closely align with the IOM’s recent recom-
mendations for high-quality guidelines.'?
These elbow guidelines have incorporated
systematic literature searches involving
six databases, abstraction of the studies,
careful literature critiques, grading of the
evidence, development of guidance through
multidisciplinary evidence-based practice
panels, extensive peer-review processes,
and detailed feedback to reviewers.!*!8
To further help direct treatment of pa-
tients, evidence-based guidance is clearly
distinguished from consensus-based
guidance.

Weaknesses are identified for nu-
merous interventions thought to be im-
portant. Where there are no quality tri-
als, consensus recommendations rather than
evidence-based recommendations have been
developed. These areas include education,
value of work limitations, specific exer-
cise regimens, most surgical approaches,
and postoperative rehabilitation. It is hoped
that these guidelines will also serve as
a foundation for incepting trials to fur-
ther develop evidence bases to improve
the foundation to more effectively treat
patients.

Summary of Recommendations
for Managing Elbow Disorders

Table 3 summarizes the recommen-
dations for managing most common elbow
disorders. Table 4 summarizes the recom-
mendations for ergonomic interventions and
return-to-work programs. These recommen-
dations are based on critically appraised
higher quality research evidence and on
expert consensus observing first principles
when higher quality evidence was unavail-
able or inconsistent. The more detailed
indications, specific appropriate diagnoses,
temporal sequencing, prior testing or treat-
ment, and contraindications—which are
elaborated in more detail for each test or treat-
ment in the guideline!’—should be reviewed
for recommendations in clinical practice or
medical management. These recommenda-
tions are not simple “yes/no” criteria, and the
evidence supporting them is in nearly all cir-
cumstances developed from typical patients,
not unusual situations or exceptions.
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TABLE 2. ACOEM Guidelines Compliance With Institute of Medicine Standards for Trustworthy Guidelines

IOM Standards Areas for Developing Trustworthy Clinical

Practice Guidelines

ACOEM Compliance

(1) Establishing transparency
(2) Management of conflict of interest

(3) Guideline development group composition

(4) Clinical practice guideline—systematic review intersection

(5) Establishing evidence foundations for and rating strength of

recommendations
(6) Articulation of recommendations

(7) External review

(8) Updating

Published, peer-reviewed methodology,'® funding from ACOEM BOD.
Financial and nonfinancial disclosure process detailed in methodology and panelist

details published

(http://apg-i.acoem.org/Support/Third_Edition_Panel_Member_Disclosures.pdf).

Elbow panel includes orthopedic surgeons, family, sports medicine, and occupational
medicine specialists. Patient and public involvement minimal, but not excluded.

Systematic reviews supporting body part areas are conducted specifically for

occupational situations; systematic reviews that do not detail occupational data

status are excluded.

graded and published.

Evidence tables for each recommendation are drafted; those with RCT evidence are

Each recommendation follows a similar format:

Background
Recommendation statement
Indications

Frequency

Reasons for discontinuation

Each update goes through an extensive external review process with relevant
stakeholders’ details tracked and disposition communicated back. Elbow external
reviews were furnished from orthopedic surgery, occupational therapy, and physical

therapy associations.

Literature searches are repeated on an annual basis to find new high-quality evidence.
At least every 5 years a complete evidence review process is completed with
relevant changes subject to panel approval and external review.

ACOEM, American College of Occupational and Environmental Medicine; IOM, Institute of Medicine; RCT, randomized controlled trial.
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TABLE 3. Summary of Recommendations for Managing Elbow Disorders

Treatment With Evidence Rating/Recommendation Level

Elbow Disorder Recommended No Recommendation Not Recommended
Contusion Education (I)

NSAIDs (I)

Acetaminophen (I)

Ice (I)

Compression (I)
Range-of-motion exercises (I)
Avoidance of immobilization (I)

Lateral epicondylalgia
(lateral epicondylitis)

Restrict work to tasks that do not involve
high-force, stereotypical hand gripping or
pinching, or use of high-amplitude vibrating
handheld tools (I)

Education (I)

NSAIDs for acute, subacute, or chronic lateral
epicondylalgia (B)

NSAIDs for postoperative lateral epicondylalgia
M

Proton pump inhibitors for patients at
substantially increased risk for GI bleeding
(A)

Misoprostol for patients at substantially
increased risk for GI bleeding (A)

Sucralfate for patients at substantially increased
risk for GI bleeding (B)

H2 blockers for patients at substantially
increased risk for GI bleeding (C)

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

Acetaminophen or aspirin as a first-line therapy
for patients with cardiovascular disease risk
factors (A)

Acetaminophen for elbow pain, particularly for
patients with contraindications to NSAIDs (I)

Topical NSAIDs for acute, subacute, or chronic
lateral epicondylalgia (B)

Topical NSAIDs for postoperative lateral
epicondylalgia (I)

Opioids for select treatment of patients with
postoperative lateral epicondylalgia (I)

Tennis elbow bands, straps, and braces for acute,
subacute, or chronic lateral epicondylalgia (I)

Cock-up wrist braces for acute, subacute, or
chronic lateral epicondylalgia (I)

Home exercises for acute, subacute, chronic, or
postoperative lateral epicondylalgia (I)

Physical or occupational therapy for acute,
subacute, chronic, or postoperative lateral
epicondylalgia (I)

Self-application of heat or cold for acute,
subacute, chronic, or postoperative lateral
epicondylalgia (I)

Tontophoresis with administration of
glucocorticosteroids or NSAIDs for acute,
subacute, or chronic lateral epicondylalgia (B)

Ultrasound for acute, subacute, or chronic lateral
epicondylalgia (C)

Acupuncture for select patients with chronic
lateral epicondylalgia (I)

Massage, including friction
massage, for acute, subacute,
or chronic lateral
epicondylalgia (I)

Magnets and pulsed
electromagnetic field for acute,
subacute, or chronic lateral
epicondylalgia (I)

Acupuncture for acute, subacute,
or postoperative lateral
epicondylalgia (I)

Biofeedback for acute, subacute,
or chronic lateral
epicondylalgia (I)

Transcutaneous electrical nerve
stimulation for acute, subacute,
or chronic lateral
epicondylalgia (I)

Electrical nerve stimulation for
acute, subacute, or chronic
lateral epicondylalgia (I)

Diathermy for acute, subacute, or
chronic lateral epicondylalgia
@

Glucocorticosteroid injections for
acute lateral epicondylalgia (I)

Platelet-rich plasma injections for
acute or subacute lateral
epicondylalgia (I)

Autologous blood injections for
acute or subacute lateral
epicondylalgia (I)

Periarticular sodium hyaluronate
and glycosaminoglycan
injections for chronic lateral
epicondylalgia (I)

Prolotherapy injections for acute,
subacute, or chronic lateral
epicondylalgia (I)

Sonographically guided
percutaneous tenotomy for
acute, subacute, or chronic
lateral epicondylalgia (I)

Opioids for acute, subacute, or
chronic lateral epicondylalgia
I

Soft tissue mobilization for acute,
subacute, or chronic lateral
epicondylalgia (C)

Manipulation or mobilization for
acute, subacute, or chronic
lateral epicondylalgia (C)

Extracorporeal shockwave
therapy for acute, subacute, or
chronic lateral epicondylalgia
@A)

Phonophoresis for acute,
subacute, or chronic lateral
epicondylalgia (C)

Low-level laser therapy for acute,
subacute, or chronic lateral
epicondylalgia (B)

Botulinum injections for acute,
subacute, or chronic lateral
epicondylalgia (I)

Polidocanol injections for acute,
subacute, or chronic lateral
epicondylalgia (C)

(Continued)
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TABLE 3. (Continued)

Elbow Disorder

Treatment With Evidence Rating/Recommendation Level

Recommended

No Recommendation Not Recommended

Glucocorticosteroid injections for highly
selective subacute or chronic lateral
epicondylalgia (C)

Glucocorticosteroid injections using
bupivacaine as an adjunct for subacute or
chronic lateral epicondylalgia (C)

Platelet-rich plasma injections for chronic lateral
epicondylalgia (I)

Autologous blood injections for chronic lateral
epicondylalgia (C)

Surgical lateral epicondylar release for chronic
lateral epicondylalgia (I)

Radiofrequency microtenotomy for chronic
lateral epicondylalgia (C)

Medial epicondylalgia
(medial epicondylitis)

As there is almost no quality literature on medial
epicondylalgia, treatment of this condition is
by analogy to lateral epicondylalgia (see
above) and should be considered “insufficient
evidence” recommendations

Olecranon bursitis

Education (I)

Soft padding of the elbow, soft elbow supports,
and ace wraps (I)

Modifying activities to avoid direct pressure
over the olecranon and allow time to reabsorb
fluid (T)

Aspiration of a clinically infected or
questionably infected bursa (I)

Surgical drainage (I)

Surgical resection of the bursa for chronic
bursitis with recurrent drainage (I)

NSAIDs (I)
Glucocorticosteroid injections (I)

Elbow fractures,
including nondisplaced
radial head fractures

NSAIDs and acetaminophen to control pain (I)

Elbow slings for nondisplaced and occult radial
head fractures (I)

Casts for nondisplaced and occult radial head
fractures (I)

Opioids for select patients with pain (I)

Surgical fixation for displaced elbow fractures
M

Education, usually by physical or occupational
therapists, for select patients after cast
removal (I)

Physical or occupational therapy for select
patients with functional debilities or those
unable to return to work after cast removal (I)

Routine referral for physical or
occupational therapy after cast
removal for elbow fracture of
otherwise healthy patients who
are able to return to work (I)

Elbow dislocations

Education (I)

NSAIDs and acetaminophen (I)

Opioids for select patients with pain (I)

Posterior elbow splint and slings (I)

Anesthetic, with or without opioid,
intra-articular injection(s) either prereduction
or postreduction for pain management (I)

General anesthesia to facilitate reduction in
select patients (I)

Surgery to repair elbow joints that either
recurrently dislocate or are otherwise unstable
after dislocation(s) (I)

Elbow sprains

Education (I)
NSAIDs and acetaminophen (I)

(Continued)
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TABLE 3. (Continued)

Elbow Disorder

Treatment With Evidence Rating/Recommendation Level

Recommended

No Recommendation

Not Recommended

Opioids for select patients with pain from severe
elbow sprains (I)

Slings (I)

Biceps tendinosis
(or tendinitis) and
tears/ ruptures

Education (I)

NSAIDs and acetaminophen (I)

Opioids for select patients with pain from
moderately severe to severe biceps tendinosis,
particularly with nocturnal sleep disruption;
postoperative patients are also candidates (I)

Slings and splints for biceps tendinosis,
ruptures, and postoperative patients (I)

Range-of-motion transitioning to strengthening
exercises for biceps tendinosis, ruptures, and
postoperative patients (I)

Surgical repair of distal biceps rupture (I)

Triceps tendinosis
(or tendinitis) and
tears/ruptures

There are no quality studies for this disorder,
and thus treatment by analogy to biceps
tendinoses and tears/ruptures is recommended
(see above)

Ulnar neuropathies at the
elbow (including
condylar groove-
associated ulnar
neuropathy and cubital
tunnel syndrome)

Removal from job tasks with repeated or
sustained elbow hyperflexion (I)

Education (I)

Instruction on how to sleep with elbows
extended rather than flexed (I)

Avoidance of hyperflexed (>90°) elbow postures
at work or during avocational activities (I)

Exercise for rehabilitation of patients with
postoperative ulnar neuropathy at the elbow
with significant deficits (I)

NSAIDs and acetaminophen for postoperative
pain management of ulnar neuropathy-related
pain (I)

Limited use (a few days to couple of weeks) of
opioids for select patients who have
undergone recent ulnar neuropathy surgery,
particularly if complications occurred (I)

Nocturnal elbow splinting or bracing for acute,
subacute, or chronic ulnar neuropathies at the
elbow (I)

Ultrasound for acute, subacute, or chronic ulnar
neuropathies (I)

Simple (“in situ”) decompression for patients
who fail nonsurgical treatment for subacute or
chronic ulnar neuropathies or who have
emergent or urgent indications (eg, acute
compression because of fracture, arthritides,
or compartment syndrome with unrelenting
symptoms of nerve impairment) (C)

Anterior subcutaneous transposition for patients
who fail nonsurgical treatment for subacute or
chronic ulnar neuropathies or who have
emergent or urgent indications (eg, acute
compression because of fracture, arthritides,
or compartment syndrome with unrelenting
symptoms of nerve impairment) (I)

Medial epicondylectomy for patients who fail
nonsurgical treatment for subacute or chronic
ulnar neuropathies or who have emergent or
urgent indications (eg, acute compression
because of fracture, arthritides, or
compartment syndrome with unrelenting
symptoms of nerve impairment) (I)

Exercises for acute, subacute, or
chronic ulnar neuropathy at the
elbow (I)

Oral administration or injections
(into the condylar groove or
cubital tunnel) of
glucocorticosteroids for acute,
subacute, or chronic ulnar
neuropathies at the elbow.
There is no indication for
injecting steroids into the
cubital tunnel as is done in the
carpal tunnel, as there is no
other structure than the ulnar
nerve in the tunnel and steroid
injection into the nerve may
cause damage (I)

Other vitamins for acute,
subacute, or chronic ulnar
neuropathies (I)

Lidocaine patches for acute,
subacute, or chronic ulnar
neuropathies with pain (I)

Topically administered ketamine
for acute, subacute, or chronic
ulnar neuropathies with pain (I)

Acupuncture for acute, subacute,
or chronic ulnar neuropathies
at the elbow (I)

Biofeedback for acute, subacute,
or chronic ulnar neuropathies
at the elbow (I)

Manipulation and mobilization
for acute, subacute, or chronic
ulnar neuropathies at the
elbow (I)

Massage for acute, subacute, or
chronic ulnar neuropathies at
the elbow (I)

Soft tissue massage for acute,
subacute, or chronic ulnar
neuropathies at the elbow (I)

NSAIDs and acetaminophen as a
primary treatment for acute,
subacute, or chronic ulnar
neuropathies at the elbow (I)

Routine use of opioids for acute,
subacute, or chronic ulnar
neuropathies at the elbow (I)

Pyridoxine for routine treatment
of acute, subacute, or chronic
ulnar neuropathies in patients
without vitamin deficiencies (I)

Magnets for management of pain
for acute, subacute, or chronic
ulnar neuropathies (I)

Low-level laser therapy for acute,
subacute, or chronic ulnar
neuropathies (I)

Anterior submuscular
transposition for subacute or
chronic ulnar neuropathies (I)

(Continued)
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TABLE 3. (Continued)

Treatment With Evidence Rating/Recommendation Level

Elbow Disorder Recommended No Recommendation Not Recommended

Tontophoresis for acute, subacute,
or chronic ulnar neuropathies
at the elbow (I)

Phonophoresis for acute,
subacute, or chronic ulnar
neuropathies at the elbow (I)

Radial nerve entrapment
(including radial tunnel
syndrome)

In the absence of quality evidence for treating
these radiculopathies, it is recommended that
the treatments for ulnar neuropathy at the
elbow (see above) be used to infer treatment
for radial neuropathies

Pronator syndrome
(median neuropathies
in forearm)

In the absence of quality evidence for treating
these radiculopathies, it is recommended that
the treatments for ulnar neuropathy at the
elbow (see above) be used to infer treatment
for median neuropathies

A = Strong evidence base: Two or more high-quality studies.*

B = Moderate evidence base: At least one high-quality study or multiple moderate-quality studies relevant to the topic and working population.

C = Limited evidence base: At least one study of moderate quality.

I = Insufficient evidence: Evidence is insufficient or irreconcilable.

*For therapy and prevention, RCTs or crossover trials with narrow confidence intervals and minimal heterogeneity. For diagnosis and screening, cross-sectional studies
using independent gold standards. For prognosis, etiology, or harms, prospective cohort studies with minimal heterogeneity.

TFor therapy and prevention, well-conducted cohort studies. For prognosis, etiology, or harms, well-conducted retrospective cohort studies or untreated control arms of
RCTs.

GI, gastrointestinal; NSAIDs, nonsteroidal anti-inflammatory medications; RCT, randomized controlled trial.

Reprinted with permission from Reed Group.

TABLE 4. Summary of Recommendations for Ergonomic Interventions and Return-to-Work Programs

Recommended

No Recommendation Not Recommended

In settings with combinations of risk factors (eg, high force combined with
high repetition), ergonomic interventions are recommended to reduce
risk factors for epicondylalgia (I)

Return-to-work programs for acute,
severe elbow MSDs (I)

In settings with sustained or repeated hyperflexion of the elbow (>90°),
ergonomic interventions are recommended to reduce elbow flexion (I)

Ergonomics training in moderate- or high-risk manufacturing settings (I)

Return-to-work programs for treatment of subacute or chronic elbow
MSDs, particularly for patients with significant lost time (I)

A = Strong evidence base: Two or more high-quality studies.*

B = Moderate evidence base: At least one high-quality study or multiple moderate-quality studies relevant to the topic and working population.

C = Limited evidence base: At least one study of moderate quality.

I = Insufficient evidence: Evidence is insufficient or irreconcilable.

*For therapy and prevention, RCTs or crossover trials with narrow confidence intervals and minimal heterogeneity. For diagnosis and screening, cross-sectional studies using
independent gold standards. For prognosis, etiology, or harms, prospective cohort studies with minimal heterogeneity.

fFor therapy and prevention, well-conducted cohort studies. For prognosis, etiology, or harms, well-conducted retrospective cohort studies or untreated control arms of RCTs.

MSD, musculoskeletal disorder; RCT, randomized controlled trial.

Reprinted with permission from Reed Group.

REFERENCES partment of Labor; 2011. Released November

5. Hales TR, Bernard BP. Epidemiology

—_

. Bernard BP. Musculoskeletal Disorders and
Workplace Factors. A Critical Review of Epi-
demiologic Evidence for Work-Related Mus-
culoskeletal Disorders of the Neck, Upper Ex-
tremity, and Low Back. National Institute for
Occupational Safety and Health; 1997.

2. Bureau of Labor Statistics. Nonfatal Occupa-

tional Injuries and Ilinesses Requiring Days
Away From Work. Washington, D.C: U.S. De-

1372

8,2012.

. Bureau of Labor Statistics. Nonfatal Occupa-

tional Injuries and Illnesses Requiring Days
Away From Work. Washington, D.C: U.S. De-
partment of Labor; 2010. Released November
9,2011.

. Bureau of Labor Statistics. Workplace Injuries

and Illnesses in 1996. Washington, D.C: U.S.
Department of Labor; 1997.

of work-related musculoskeletal disorders.
Orthop Clin  North Am. 1996;27:679—
709.

. Brogmus GE, Sorock GS, Webster BS. Re-

cent trends in work-related cumulative trauma
disorders of the upper extremities in the
United States: an evaluation of possible
reasons. J Occup Environ Med. 1996;38:
401-411.

© 2013 American College of Occupational and Environmental Medicine
Excerpts from Elbow Disorders chapter, Occupational Medicine Practice Guidelines: Evaluation and Management of Common Health
Problems and Functional Recovery in Workers, 3rd ed, reproduced with permission from Reed Group, Ltd. All rights reserved.

Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



JOEM o Volume 55, Number 11, November 2013

ACOEM Practice Guidelines

20.

. Silverstein B, Welp E, Nelson N, Kalat J.

Claims incidence of work-related disorders
of the upper extremities: Washington state,
1987 through 1995. Am J Public Health.
1998;88:1827-1833.

. Hong Q, Durand M, Loisel P. Treatment

of lateral epicondylitis: where is the ev-
idence? Joint Bone Spine. 2004;71:369—
373.

. Jobe F, Ciccotti M. Lateral and medial epi-

condylitis of the elbow. J Am Acad Orthop
Surg. 1994;2:1-8.

. Nirschl R, Pettrone F. Tennis elbow: the sur-

gical treatment of lateral epicondylitis. J Bone
Joint Surg Am. 1979;61:832-839.

. Verheyden J, Palmer A. Cubital tunnel

syndrome. Emedicine Medscape article. In:
Medscape References. Available at: http:/
emedicine.medscape.com/article/1231663-
overview. Published March 8, 2013. Accessed
June 12, 2013.

. Institute of Medicine. Clinical Practice Guide-

lines We Can Trust. Washington, DC: National
Academies Press; 2011.

. Institute of Medicine. Finding What Works in

Health Care: Standards for Systematic Re-
views. Washington, DC: National Academies
Press; 2011.

. Harris JS, Sinnott PL, Holland JP, et al.

Methodology to update the practice recom-
mendations in the American College of Occu-
pational and Environmental Medicine’s Occu-
pational Medicine Practice Guidelines, second
edition. J Occup Environ Med. 2008;50:282—
295.

. Dick F, Graveling R, Munro W, Walker-Bone

K, Guideline Development Group. Workplace
management of upper limb disorders: a sys-
tematic review. Occup Med. 2011;61:19-25.

. Assmus H, Antoniadis G, Bischoff C, et al.

Cubital tunnel syndrome—a review and man-
agement guidelines. Cent Eur Neurosurg.
2011;72:90-98.

. Hoffman H, Belcourt R, Byrne K, et al.

Elbow disorders. In: Hegmann K, ed. Oc-
cupational Medicine Practice Guidelines:
Evaluation and Management of Common
Health Problems and Functional Recovery
in Workers. Vol 3. 3rd ed. Elk Grove Vil-
lage, IL: American College of Occupational
and Environmental Medicine; 2011:379—
570.

. American College of Occupational and Envi-

ronmental Medicine. ACOEM Practice Guide-
lines Methodology. Available at: http:/www
.acoem.org/uploadedFiles/Knowledge_Centers/
Practice_Guidelines/ ACOEM%20Practice%20
Guidelines%20Methodology.pdf.  Accessed
June 22, 2013.

. American College of Occupational and En-

vironmental Medicine. APG-I. Available at:
http://apg-i.acoem.org. Accessed June 22,
2013.

McKenzie J, Jacobs J, Caruso G, et al. Hip
and groin disorders. In: Hegmann K, ed. Occu-
pational Medicine Practice Guidelines: Eval-
uation and Management of Common Health
Problems and Functional Recovery in Work-
ers. Vol 4. 3rd ed. Elk Grove Village, IL:
American College of Occupational and En-
vironmental Medicine; 2011:1-440.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Lichtblau E, Coward DB, Howell SM, et al.
Knee disorders. In: Hegmann K, ed. Occu-
pational Medicine Practice Guidelines: Eval-
uation and Management of Common Health
Problems and Functional Recovery in Work-
ers. Vol 4. 3rd ed. Elk Grove Village, IL:
American College of Occupational and En-
vironmental Medicine; 2011:441-1098.
Talmage J, Belcourt R, Galper J, et al. Low
back disorders. In: Hegmann K, ed. Occupa-
tional Medicine Practice Guidelines: Evalu-
ation and Management of Common Health
Problems and Functional Recovery in Work-
ers. Vol 2. 3rd ed. Elk Grove Village, IL:
American College of Occupational and En-
vironmental Medicine; 2011:333-796.
Genovesse E, Korevaar W, Mueller K, et al.
Chronic pain. In: Hegmann K, ed. Occupa-
tional Medicine Practice Guidelines: Evalu-
ation and Management of Common Health
Problems and Functional Recovery in Work-
ers. Vol 2. 3rd ed. Elk Grove Village, IL:
American College of Occupational and En-
vironmental Medicine; 2011:797—-1204.
Burnham R, Gregg R, Healy P, Steadward
R. The effectiveness of topical diclofenac
for lateral epicondylitis. Clin J Sport Med.
1998;8:78-81.

Labelle H, Guibert R. Efficacy of diclofenac in
lateral epicondylitis of the elbow also treated
with immobilization. The University of Mon-
treal Orthopaedic Research Group. Arch Fam
Med. 1997;6:257-262.

Spacca G, Cacchio A, Forgacs A, Monteforte
P, Rovetta G. Analgesic efficacy of a lecithin-
vehiculated diclofenac epolamine gel in shoul-
der periarthritis and lateral epicondylitis: a
placebo-controlled, multicenter, randomized,
double-blind clinical trial. Drugs Exp Clin Res.
2005;31:147-154.

Rosenthal M. The efficacy of flurbiprofen
versus piroxicam in the treatment of acute
soft tissue rtheumatism. Curr Med Res Opin.
1984;9:304-309.

Ritchie LD. A clinical evaluation of flurbipro-
fen LAT and piroxicam gel: a multicentre
study in general practice. Clin Rheumatol.
1996;15:243-247.

Ng GY, Chan HL. The immediate effects
of tension of counterforce forearm brace on
neuromuscular performance of wrist exten-
sor muscles in subjects with lateral humeral
epicondylosis. J Orthop Sports Phys Ther.
2004;34:72-78.

Jafarian FS, Demneh ES, Tyson SF. The im-
mediate effect of orthotic management on grip
strength of patients with lateral epicondylo-
sis. J Orthop Sports Phys Ther. 2009;39:484—
489.

Martinez-Silvestrini JA, Newcomer KL, Gay
RE, Schaefer MP, Kortebein P, Arendt KW.
Chronic lateral epicondylitis: comparative ef-
fectiveness of a home exercise program includ-
ing stretching alone versus stretching supple-
mented with eccentric or concentric strength-
ening. J Hand Ther. 2005;18:411-419.
Pienimaki T, Karinen P, Kemila T, Koivukan-
gas P, Vanharanta H. Long-term follow-up
of conservatively treated chronic tennis elbow
patients. A prospective and retrospective anal-
ysis. Scand J Rehabil Med. 1998;30:159—-166.

© 2013 American College of Occupational and Environmental Medicine
Excerpts from Elbow Disorders chapter, Occupational Medicine Practice Guidelines: Evaluation and Management of Common Health
Problems and Functional Recovery in Workers, 3rd ed, reproduced with permission from Reed Group, Ltd. All rights reserved.

Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Pienimaki TT, Tarvainen TK, Siira PT, Van-
haranta H. Progressive strengthening and
stretching exercises and ultrasound for chronic
lateral epicondylitis [corrected]. Physiother-
apy. 1996;82:522-530. [published erratum ap-
pears in Physiotherapy 1997;83:48]

Nirschl RP, Rodin DM, Ochiai DH,
Maartmann-Moe C. Iontophoretic administra-
tion of dexamethasone sodium phosphate for
acute epicondylitis. A randomized, double-
blinded, placebo-controlled study. Am J Sports
Med. 2003;31:189-195.

Vecchini L, Grossi E. Ionization with di-
clofenac sodium in rheumatic disorders: a
double-blind placebo-controlled trial. J Int
Med Res. 1984;12:346-350.

Baskurt F, Ozcan A, Algun C. Comparison of
effects of phonophoresis and iontophoresis of
naproxen in the treatment of lateral epicondyli-
tis. Clin Rehabil. 2003;17:96-100.

Saggini R, Zoppi M, Vecchiet F, Gatteschi
L, Obletter G, Giamberardino MA. Compari-
son of electromotive drug administration with
ketorolac or with placebo in patients with
pain from rheumatic disease: a double-masked
study. Clin Ther. 1996;18:1169—1174.
Binder A, Hodge G, Greenwood AM, Hazle-
man BL, Page Thomas DP. Is therapeutic ul-
trasound effective in treating soft tissue le-
sions? Br Med J. 1985;290:512-514.

Smidt N, van der Windt DA, Assendelft W1J,
Deville WL, Korthals-de Bos IB, Bouter LM.
Corticosteroid injections, physiotherapy, or
a wait-and-see policy for lateral epicondyli-
tis: a randomised controlled trial. Lancet.
2002;359:657-662.

Bisset L, Beller E, Jull G, Brooks P, Darnell
R, Vicenzino B. Mobilisation with movement
and exercise, corticosteroid injection, or wait
and see for tennis elbow: randomised trial. Br
Med J. 2006;333:939.

Bisset LM, Coppieters MW, Vicenzino B.
Sensorimotor deficits remain despite resolu-
tion of symptoms using conservative treat-
ment in patients with tennis elbow: a random-
ized controlled trial. Arch Phys Med Rehabil.
2009;90:1-8.

Gosens T, Peerbooms JC, van Laar W,
den Oudsten BL. Ongoing positive effect
of platelet-rich plasma versus corticosteroid
injection in lateral epicondylitis: a double-
blind randomized controlled trial with 2-year
follow-up. Am J Sports Med. 2011;39:1200—
1208.

Kazemi M, Azma K, Tavana B, Rezaiee
Moghaddam F, Panahi A. Autologous blood
versus corticosteroid local injection in
the short-term treatment of lateral elbow
tendinopathy: a randomized clinical trial of ef-
ficacy. Am J Phys Med Rehabil. 2010;89:660—
667.

Ozturan KE, Yucel I, Cakici H, Guven M, Sun-
gur I. Autologous blood and corticosteroid in-
jection and extracoporeal shock wave therapy
in the treatment of lateral epicondylitis. Or-
thopedics. 2010;33:84-91.

Meknas K, Odden-Miland A, Mercer JB,
Castillejo M, Johansen O. Radiofrequency mi-
crotenotomy: a promising method for treat-
ment of recalcitrant lateral epicondylitis. Am J
Sports Med. 2008;36:1960—1965.

1373


http://emedicine.medscape.com/article/1231663-overview
http://emedicine.medscape.com/article/1231663-overview
http://emedicine.medscape.com/article/1231663-overview
http://www.acoem.org/uploadedFiles/Knowledge_Centers/Practice_Guidelines/ACOEM%20Practice%20Guidelines%20Methodology.pdf
http://www.acoem.org/uploadedFiles/Knowledge_Centers/Practice_Guidelines/ACOEM%20Practice%20Guidelines%20Methodology.pdf
http://www.acoem.org/uploadedFiles/Knowledge_Centers/Practice_Guidelines/ACOEM%20Practice%20Guidelines%20Methodology.pdf
http://www.acoem.org/uploadedFiles/Knowledge_Centers/Practice_Guidelines/ACOEM%20Practice%20Guidelines%20Methodology.pdf
http://apg-i.acoem.org

Hegmann et al

JOEM o Volume 55, Number 11, November 2013

46.

47.

48.

49.

50.

51.

52.

53.

Chung B, Wiley JP. Effectiveness of extra-
corporeal shock wave therapy in the treatment
of previously untreated lateral epicondylitis: a
randomized controlled trial. Am J Sports Med.
2004;32:1660-1667.

Staples MP, Forbes A, Ptasznik R, Gordon J,
Buchbinder R. A randomized controlled trial
of extracorporeal shock wave therapy for lat-
eral epicondylitis (tennis elbow). J Rheumatol.
2008;35:2038-2046.

Haake M, Konig IR, Decker T, Riedel C,
Buch M, Muller HH. Extracorporeal shock
wave therapy in the treatment of lateral epi-
condylitis: a randomized multicenter trial. J
Bone Joint Surg Am. 2002;84-A:1982—-1991.
Basford JR, Sheffield CG, Cieslak KR. Laser
therapy: a randomized, controlled trial of the
effects of low intensity Nd:YAG laser irradi-
ation on lateral epicondylitis. Arch Phys Med
Rehabil. 2000;81:1504-1510.
Krasheninnikoff M, Ellitsgaard N, Rogvi-
Hansen B, et al. No effect of low power laser
in lateral epicondylitis. Scand J Rheumatol.
1994;23:260-263.

Haker E, Lundeberg T. Laser treatment ap-
plied to acupuncture points in lateral humeral
epicondylalgia. A double-blind study. Pain.
1990;43:243-247.

Haker E, Lundeberg T. Is low-energy laser
treatment effective in lateral epicondylalgia?
J Pain Symptom Manage. 1991;6:241-246.
Haker EH, Lundeberg TC. Lateral epicondy-
lalgia: report of noneffective midlaser treat-
ment. Arch Phys Med Rehabil. 1991;72:984—
988.

1374

54.

55.

56.

57.

58.

59.

60.

61.

62.

Blanchette MA, Normand MC. Augmented
soft tissue mobilization vs natural history
in the treatment of lateral epicondylitis: a
pilot study. J Manipulative Physiol Ther.
2011;34:123-130.

Coombes BK, Bisset L, Brooks P, Khan A, Vi-
cenzino B. Effect of corticosteroid injection,
physiotherapy, or both on clinical outcomes
in patients with unilateral lateral epicondy-
lalgia: a randomized controlled trial. JAMA.
2013;309:461-469.

Klaiman MD, Shrader JA, Danoff JV, Hicks
JE, Pesce WJ, Ferland J. Phonophoresis versus
ultrasound in the treatment of common mus-
culoskeletal conditions. Med Sci Sports Exerc.
1998;30:1349-1355.

Zeisig E, Fahlstrom M, Ohberg L, Alfred-
son H. Pain relief after intratendinous injec-
tions in patients with tennis elbow: results
of a randomised study. Br J Sports Med.
2008;42:267-271.

Stahl S, Kaufman T. The efficacy of an in-
jection of steroids for medial epicondylitis. A
prospective study of sixty elbows. J Bone Joint
Surg Am. 1997,79:1648-1652.

Elhassan B, Steinmann SP. Entrapment neu-
ropathy of the ulnar nerve. J Am Acad Orthop
Surg. 2007;15:672-681.

Dawson DM. Entrapment neuropathies of
the upper extremities. N Engl J Med.
1993;329:2013-2018.

Palmer BA, Hughes TB. Cubital tunnel syn-
drome. J Hand Surg Am. 2010;35:153-163.
Cutts S. Cubital tunnel syndrome. Postgrad
Med J. 2007;83:28-31.

64.

65.

66.

67.

. American Association of Electrodiagnostic
Medicine. Practice parameter for electrodi-
agnostic studies in ulnar neuropathy at the
elbow: summary statement. Muscle Nerve.
1999;22:408-411.

Ebenbichler GR, Resch KL, Nicolakis P,
et al. Ultrasound treatment for treating the
carpal tunnel syndrome: randomised “sham”
controlled trial. Br Med J. 1998;316:731—
735.

Nabhan A, Ahlhelm F, Kelm J, Reith
W, Schwerdtfeger K, Steudel WI. Simple
decompression or subcutaneous anterior trans-
position of the ulnar nerve for cubital tunnel
syndrome. J Hand Surg Br. 2005;30:521—
524.

Bartels RH, Verhagen WI, van der Wilt GJ,
Meulstee J, van Rossum LG, Grotenhuis
JA. Prospective randomized controlled study
comparing simple decompression versus
anterior subcutaneous transposition for idio-
pathic neuropathy of the ulnar nerve at the
elbow: Part 1. Neurosurgery. 2005;56:522—
530.

Biggs M, Curtis JA. Randomized, prospective
study comparing ulnar neurolysis in situ with
submuscular transposition. Neurosurgery.
2006;58:296-304.

. Gervasio O, Gambardella G, Zaccone
C, Branca D. Simple decompression
versus anterior submuscular transposi-

tion of the ulnar nerve in severe cubital
tunnel syndrome: a prospective random-
ized study. Neurosurgery. 2005;56:108—
117.

© 2013 American College of Occupational and Environmental Medicine
Excerpts from Elbow Disorders chapter, Occupational Medicine Practice Guidelines: Evaluation and Management of Common Health
Problems and Functional Recovery in Workers, 3rd ed, reproduced with permission from Reed Group, Ltd. All rights reserved.

Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.





