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ateral epicondylalgia (LE), also
Lknown as tennis elbow, is a common

musculoskeletal complaint that is
frequently encountered by physical thera-
pists. Prevalence of the disorder ranges
from 2.8% in the general population with
increases up to 7.4% in the engineering
industry?. Despite being widely known
as tennis elbow, more cases can be attrib-
uted to mechanical stress related to occu-

pation than to tennis"*. Overall trends in-
dicate that rates of injury increase in
populations whose occupation involves
repetitive use of the upper extremity*”.
Peak incidence occurs between 45-54
years of age with the dominant arm typi-
cally affected*. Some indicate that LE has
been described as a self-limiting condi-
tion with 89% of those diagnosed report-
ing decreases in pain at 1 year®, whereas

ABSTRACT: Lateral epicondylalgia is a commonly encountered musculoskeletal com-
plaint. Currently, there is no agreement regarding the exact underlying pathoanatomical
cause or the most effective management strategy. Various forms of joint manipulation have
been recommended as treatment. The purpose of this study was to systematically review
available literature regarding the effectiveness of manipulation in treating lateral epicon-
dylalgia. A comprehensive search of Medline, CINAHL, Health Source, SPORTDiscus, and
the Physiotherapy Evidence Database ending in November 2007 was conducted. Thirteen
studies, both randomized and non-randomized clinical trials, met inclusion criteria. Arti-
cles were assessed for quality by one reviewer using the 10-point PEDro scale. Quality scores
ranged from 1-8 with a mean score of 5.15 + 1.85. This score represented fair quality overall;
however, trends indicated the presence of consistent methodological flaws. Specifically, no
study achieved successful blinding of the patient or treating therapist, and less than 50%
used a blinded outcome assessor. Additionally, studies varied significantly in terms of out-
come measures, follow-up, and comparison treatments, thus making comparing results
across studies difficult. Results of this review support the use of Mulligan’s mobilization with
movement in providing immediate, short-, and long-term benefits. In addition, positive re-
sults were demonstrated with manipulative therapy directed at the cervical spine, although
data regarding long-term effects were limited. Currently, limited evidence exists to support
a synthesis of any particular technique whether directed at the elbow or cervical spine.
Overall, this review identified the need for further high-quality studies using larger sample
sizes, valid functional outcome measures, and longer follow-up periods.
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others have estimated as much as 40% of
those diagnosed experience prolonged
symptoms leading to impaired function*.

The exact underlying pathological
process contributing to LE has been the
topic of much debate, and there still exists
no consensus’. Current evidence follow-
ing surgical intervention indicates that
LE is a chronic disorder demonstrated
by the presence of degenerative changes,
such as increased fibroblasts and dis-
organized collagen, as opposed to in-
flammatory cells®”®. These findings are
contradictory to the widely used term
epicondylitis, which describes an inflam-
matory condition’. It has recently been
recommended that the term epicondylitis
be replaced with epicondylosis, a more ac-
curate descriptor of the underlying de-
generative process, or the generalized
term epicondylalgia®".

A significant number of treatments
are offered for LE, ranging from medical
interventions such as surgery and medi-
cation to physical therapy including
modalities, exercise, and manual ther-
apy>'"'2. Given the complexity sur-
rounding the identification of an under-
lying cause, it is not surprising that no
agreement exists as to which method is
most effective in treating this disor-
der*'>". In addition, evidence regarding
treatment effectiveness for LE is also
lacking. A review conducted by Labelle et
al" in 1992 concluded that evidence was
lacking to support any current treatment
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and that the existing studies were of low
quality. An updated review by Smidt et
al**in 2003 shared similar conclusions to
those of Labelle et al'*. Most recently, a
review conducted by Bisset et al'® high-
lighted initial benefits provided by ma-
nipulative therapy and concluded that
further studies were warranted. This
conclusion regarding manipulative
therapy, however, was based on the re-
sults of 4 studies. Due to inclusion of
meta-analyses in their design, Bisset and
colleagues excluded studies not achiev-
inga 50% or higher quality score so as to
prevent studies of low quality from af-
fecting calculated effect sizes. Other
studies examining manipulative therapy
may have been excluded for not satisfy-
ing the minimum quality criteria. There-
fore, a review including not only studies
published after the review by Bisset et
al'® but also including those that may
have been excluded is warranted to aid
in further defining manipulations role
and effectiveness in treating LE.
Manipulation has been a recom-
mended treatment for LE since the
1920s, beginning with techniques advo-
cated by Mills and Cyriax'?. Further
manipulative techniques include Kal-
tenborn and Stoddard’s varus thrust,
Mennell’s extension thrust, and Mulli-
gans mobilization with movement'’ ",
Given the history of manipulation’s role
in treating LE combined with Bisset et
al’s'® conclusions, a review of available
literature focusing on the role of manip-
ulative therapy is indicated. The objec-
tive of this systematic review was to ex-
amine the effectiveness of manipulative
therapy in treating patients with LE.

Methods
Search Strategy

A comprehensive search of the follow-
ing databases with no restrictions was
conducted (CH): Medline (1966-No-
vember 2007), Cumulative Index of
Nursing and Allied Health Literature
(1981-November 2007), Health Source
(1975-November 2007), SPORTDiscus
(1985-November 2007), and the Phys-
iotherapy Evidence Database (1929-No-
vember 2007). Key terms used during
these searches included tennis elbow, lat-

eral epicondylitis, lateral epicondylalgia,
mobilization, manipulation, manual
therapy, mobilization with movement,
MWM, Cyriax, and Mill’s manipulation.
The Boolean operator AND was used to
link terms describing diagnosis (tennis
elbow, lateral epicondylitis, etc.) with
terms describing manipulative interven-
tion (mobilization, manipulation, etc.).

Selection Criteria

Articles were selected for this review if
they met the following criteria: English
language, experimental design, com-
parison between at least two treatment
conditions, subjects with clinical diag-
nosis of LE, use of at least one patient-
centered outcome, and inclusion of ma-
nipulative treatment in least one group.
For the purpose of this review, manipu-
lative treatment was defined as any joint
manipulation or mobilization technique
applied to treat LE. Mobilization and
manipulation are defined by the Guide
to Physical Therapist Practice? as man-
ual therapy techniques delivered with
the goal of increasing tissue extensibil-
ity, improving range of motion (ROM),
and modulating pain.

No restrictions were placed regard-
ing the area of the body undergoing ma-
nipulation. Articles involving Cyriax
physiotherapy were included only if
friction massage was followed by the ap-
plication of Mill's manipulation. Appli-
cation of friction massage alone would
not satisfy the operational definition of
manipulative treatment used in this re-
view. Details regarding the application
of Cyriax physiotherapy, including Mill’s
manipulation, are described by Kushner
and Reid". Patient-centered outcomes
were defined as those deemed important
to the patient such as pain, ROM,
strength, work status, and relevant func-
tional questionnaires. Aside from not
meeting inclusion criteria, articles were
also excluded if manipulative techniques
were used in conjunction with modes of
treatment not normally delivered by
physical therapists such as injection or
anesthesia. Relevant studies were in-
cluded regardless of methodological
quality scores so as to include those ar-
ticles that may have been excluded from
past reviews. Abstracts of articles identi-

fied with the above search strategy were
reviewed for inclusion. Full-text copies
were requested for any abstract deter-
mined to fulfill the inclusion criteria. If
determination could not be made based
on the abstract, full text was requested
and the full article was reviewed for in-
clusion.

Data Extraction and Analysis

A standardized set of data was gathered
from each selected article. Data collected
included that regarding demographics
of the patient sample, manipulative
technique studied, treatment frequency,
outcome measures, results, and follow-
up. Comparison between individual
studies as well as conclusions regarding
the entire sample were based on total
Physiotherapy Evidence Database (PE-
Dro) scores as well as scores on indi-
vidual items 2-11 on the scale.

Quality Assessment

Assessment of methodological quality
of selected articles was performed using
the PEDro scale. The PEDro scale con-
sists of an 11-item checklist designed to
score the quality of randomized clinical
trials. Interrater reliability has been re-
ported as fair to good with an ICC of .55
(95% CI .41-.72) for individual raters?..
Items 2-11 are concerned with internal
validity while item 1 deals with external
validity. Each item on the checklist is
scored yes or no with those items marked
yes receiving a score of 1 and those
marked ro receiving a score of 0.

All selected papers were read and
scored by one individual (CH). To en-
sure accuracy, published operational
definitions of PEDro scale items?! were
reviewed prior to scoring. Total scores
were determined by adding the total
number of items marked yes with a max-
imum score of 10/10 possible points.
Item 1 was excluded from the total score
as it does not relate to the internal valid-
ity of the study. Following scoring, the
mean score and standard deviation were
calculated for the entire sample of arti-
cles. Considering the relative impossi-
bility of successfully blinding treating
therapists and subjects in trials involv-
ing manual therapy, it was hypothesized
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FIGURE 1. Study selection following literature search.

that the maximum achievable PEDro
score would be 8/10. A quality score of
50% or better has been used as a bench-
mark to define acceptable quality in past
systematic reviews'>'¢. Therefore, for the
purposes of this review, studies were re-
garded as high quality if they scored 6 or
higher, fair quality if they scored 4-5,
and poor quality if they scored 3 or be-
low.

Results

Study Selection and Characteristics

The results of the search strategy are pre-
sented in Figure 1. A total of 24 articles
were initially identified for potential in-
clusion. Upon further review, 13 studies
were deemed as having met inclusion
criteria. The other 11 studies were ex-
cluded for the following reasons: 6 were
a case study design, single group design,
or retrospective analysis***’; 3 combined
manipulation with treatment options
not readily available to physical thera-

pists®*3% 1 used a sample with experi-
mentally-induced LE*; and 1 adminis-
tered the endorphin-blocking drug
naloxone™.

All 13 included studies used patient
samples made up of men and women
with a diagnosis of LE. Sample demo-
graphics are presented in Table 1. The
two most frequently used outcome mea-
sures were pain-free grip strength and
patient-reported rating of change or
global improvement. A complete list of
outcome measures including frequency
of use is presented in Table 2. Regarding
follow-up, 4 studies*** collected out-
come data immediately following treat-
ment with no further follow-up, 5 stud-
ies’*! performed short-term follow-up
of 3 months or less, and 4 studies** in-
cluded long-term follow-up of 6 months
or greater with 2 studies** collecting
outcomes at one year.

Methodological Quality

Quality scores for the included articles
ranged from 1-8 with a mean score of

5.2 (SD 1.9). PEDro criteria most fre-
quently satisfied were comparison be-
tween groups (100%), reporting of point
measures and variability (92%), and
random allocation (85%). No study was
found to have satisfied criteria 5 and 6
regarding blinding of subjects and of
treating clinicians. Successful blinding
of patients and therapists proves to be
difficult when applying a manual treat-
ment. Low rates of satisfaction among
the sample of articles were also identi-
fied for intention to treat analysis for at
least one outcome measure (15%), con-
cealment of group allocation (38%), and
blinding of the outcome assessor (46%).
A full breakdown of PEDro scores by
criteria for each article is available in
Table 3.

Mobilization with Movement
(MWM)

Four studies®?%*#? examined the use of
MWM directed at the elbow as de-
scribed by Mulligan'® (Table 4). PEDro
scores ranged from 4-8 with a mean
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TABLE 1. Patient sample demographics.

Study n M/F Age (years) Symptom Duration
Bisset et al*? 198 128/70 47.6 (7.8) 22 weeks (median)
Verhaar et al*® 106 56/147 43 (9) 33 weeks
Stasinopoulos & Stasinopoulos** 75 46/29 40.4 (5.6), 40.4 (5.6), 40.1 (6.2) 5 months

Kochar & Dogra® 66 36/30 41 not stated

Baltaci et al?” 38 18/20 40.8, 35.5 5 months

Struijs et al*! 28 15/13 46.3,47.5 14.2(12.3), 9.3(6.1)weeks
Vicenzino et al** 24 11/13 49 6.2 (5.1) months
Paungmali et al*® 24 1717 48.5(7.2) 8.9 (8.4) months
Vicenzino et al* 24 14/10 46.43 (1.68) 8.33 (1.71) months
Drechsler et al*® 18 8/10 0-57 not stated

Vicenzino et al* 15 7/8 44 8 (2) months
Langen-Pieters et al* 13 8/5 46.1,49.7 16.6 (12.5) weeks
Cleland et al* 10 5/5 40.4 13.4 (4.9) weeks

*Ages are presented as a mean or range with SD in (). Multiple means represent those of each treatment group when sample mean not available. Symptom
duration reported as mean values with SD in ( ) unless otherwise indicated. Multiple means represent symptom duration for each group when sample mean not

available.

TABLE 2. Outcome measures used in 13 studies identified for review.

Outcome Measure Studies Measurement Type
Pain-free grip strength 9 Physical impairment

Patient-reported rate of change 5 Self-reported change in function

Pain with VAS 5 Physical impairment

Maximum grip strength 4 Physical impairment

Pressure pain threshold 4 Physical impairment

ULTT2b 3 Physical impairment

Function with VAS 3 Self-reported functional level
Sympathetic nervous system function 2 Clinician-monitored changes in SNS activity
Thermal pain threshold 2 Physical impairment

Pain-free function lat. epicondylitis questionnaire 2 Self-report functional questionnaire
ADL inconvenience scale 0-11 1 Self-reported difficulty with ADLs
Assessor’s rating of severity 1 Clinician-reported symptom level
Wrist extensor strength (weight test) 1 Physical impairment

Elbow and wrist ROM & MMT results 1 Physical impairment

DASH questionnaire 1 Self-reported functional questionnaire
Pain with NPRS 1 Physical impairment

Occupation and recreation questionnaire 1 Self-reported functional questionnaire

*Abbreviations: VAS = visual analog scale, ULTT2b = upper limb tension test 2b, ADL = activities of daily living, ROM = range of motion, MMT = manual
muscle test, DASH = disabilities of the arm, shoulder and hand, NPRS = numeric pain rating scale.

quality score of 6.25. Two studies®*
compared MWM with a placebo tech-
nique and a no-treatment control, while
two** compared MWM with other
treatment regimens. The immediate
positive effects of MWM were demon-
strated by Vicenzino et al** and Paung-
mali et al**, whose studies showed sig-
nificant increases in pain-free grip
following application of MWM as op-

posed to the placebo or control condi-
tions. The addition of MWM to ultra-
sound (US) + exercise was found to
provide benefits in the short term (3
months or less) by Kochar and Dogra®,
whose results showed significant im-
provements in visual analog scale (VAS)
pain, grip strength, patient assessment,
and weight test performance when
compared to a US + exercise group

and/or no treatment control. Bisset and
colleagues® favored MWM over wait-
and-see but not corticosteroid injection
at 6 weeks. However, MWM was fa-
vored over the injection group during
follow-up past 6 weeks as the steroid
group experienced a high rate of recur-
rence (72%). Long-term follow-up dis-
played similar outcomes for those in
the MWM and wait-and-see groups
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TABLE 4. Studies examining MWM.

Study Design / Score Treatment Frequency Outcomes Results F/U
Bisset et al* RCT MWM & MWM-8 Global change, MWM 65% 6 and 52 wks
exercise; treatments PFGS, VAS-pain, reported success
PEDro: 8/10 injection; over 6 wks. PFF questionnaire, @ 6 weeks, 94%
wait-and-see Injection-1-2 assessor’s rating @ 52 weeks;
as needed favored over
wait-and-see
@ 6 weeks;
MWM favored
over injection
@ 52 weeks
(NNT=4);
injection
group 72%
recurrence
rate; MWM
group 8%
recurrence rate
Paungmali Randomized, MWM; Each subject PFGS, PPT, MWM 47.5% inc. Outcomes
etal® placebo-control placebo; experienced TPT, SNS PEGS, PPT captured
repeated control each treatment activity increase from during and
measures in randomized 281.4 kPa to immediately
order with 48- 300.8 kPa, after
PEDro: 8/10 hour washout measurable treatment
between increase in SNS
sessions function
Vicenzino Randomized, MWM; Each subject PEGS, PPT MWM 58% Outcomes
etal®* placebo-control placebo; experienced increase in captured
repeated control each treatment PFGS, 10% during and
measures in randomized increase in PPT immediately
order with 48- after
PEDro: 5/10 hour washout treatment
between sessions
Kochar & RCT MWM+ 10 treatments VAS-pain, 12 weeks: 1,2,3,and 12
Dogra® (control group US+Ex; over 3 weeks grip strength, MWM group wks.
not randomized)  US+Ex; weight test, 5.9cm dec.
no treatment patient VAS-pain,
PEDro: 4/10 control assessment over 4.04 kg. weight
last 24 hrs. test increase,

8.83kg increase

in grip strength,
greater pt.
assessment scores;
MWM group had
significantly better
outcomes when
compared to other
2 groups

*Abbreviations: MWM = mobilization with movement, PFGS = pain-free grip strength, VAS = visual analog scale, PFF = pain-free function, PPT = pressure
pain threshold, TPT = thermal pain threshold, SNS = sympathetic nervous system, US = ultrasound, NNT = number needed to treat.
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who were not significantly different at
52 weeks. Overall, MWM was shown,
by studies of fair to high quality, to pro-
vide favorable outcomes over the short
and long term when compared to pla-
cebo or other modes of treatment.

Mobilization of the Cervical Spine

Three studies**>* examined the effect
of mobilization directed at the cervical
spine on LE symptoms. Descriptions
outlining technique and application can
be found in each respective study’s
methods section (Table 5). PEDro scores
ranged from 3-6 with an average quality
score of 4.3. Two studies*** of poor and
fair quality compared the use of cervical
spine mobilization versus placebo and
control conditions while one study com-
pared two treatment regimens, one that
included cervical spine mobilization
and one that did not. Two studies found
significant improvements in pain-free
grip strength, pressure pain threshold,
and upper limb tension test 2b (ULTT2b)
position immediately following cervi-
cal mobilization***. One high-quality
study* demonstrated that the addition
of cervical spine mobilization to a treat-
ment regimen including manual therapy
and exercise directed at the elbow and
wrist resulted in significant improve-
ments in pain-free grip, numeric pain
rating scale (NPRS), Disabilities of the
Arm, Shoulder and Hand (DASH)
scores, and global rating of change
scores. Outcomes for the cervical mobi-
lization group were found to be superior
both at discharge (6 weeks) and at
6-month follow-up.

Cyriax Physiotherapy

Three studies’**** examined the effec-
tiveness of Cyriax physiotherapy (Table
6). PEDro scores ranged from 1-6 with
an average quality score of 4. All of the
included studies compared the use of
Cyriax physiotherapy with another
mode of treatment. One study* of poor
quality supported the effectiveness of
Cyriax physiotherapy. Baltaci et al*
found that Cyriax physiotherapy com-
bined with the use of an elbow band led
to greater improvements in pain and
ROM when compared to a group receiv-

ing conventional treatment including
stretching, exercise, and modalities. One
high-quality study* found that cortico-
steroid injection led to greater improve-
ments in grip strength and patient satis-
faction at 6 weeks. One fair-quality
study* favored supervised exercise over
both Cyriax physiotherapy and polar-
ized polychromatic non-coherent light
therapy for improvements in pain, pain-
free grip strength, and function.

Other Manipulative Techniques

Three studies®®***" were included that
dealt with other forms of manipulative
therapy directed at treating LE. Descrip-
tions outlining technique and applica-
tion can be found in each respective
study’s methods section (Table 7). One
high-quality study*' examined the effec-
tiveness of wrist manipulation compared
to a treatment consisting of US, friction
massage, and exercise. Results favored
the wrist manipulation group for the
outcome of global improvement at 3
weeks and pain reported during the day
at 6 weeks. Differences in global im-
provement were no longer statistically
significant at 6 weeks. One fair-quality
study®® examined the effectiveness of a
neural tension treatment including
ULTT2b neural mobilization combined
with radial head mobilizations when in-
dicated compared to standard treatment.
Results favored those who received ra-
dial head mobilization for improved oc-
cupational status measured at discharge
and recreational status measured at dis-
charge and 3-month follow-up. One-fair
quality study* examined the effective-
ness of manipulation according to re-
strictions found during exam combined
with exercise compared with ultrasound
alone. Results favored the group receiv-
ing ultrasound for improved pain and
Pain-free Function Tennis Elbow ques-
tionnaire scores.

Discussion

No other systematic reviews specifically
focusing on manipulative therapy di-
rected at treating LE were identified dur-
ing the literature search. Previous re-
views'>'® have included studies dealing
with manipulation; however, some stud-

ies were excluded from the results of
these studies because standards of qual-
ity for inclusion were not met or the
study was not yet published, as in the
case of Bisset et al*>. Minimum levels of
quality for inclusion were not used in
this review for the purpose of including
those studies that may have been ex-
cluded from past reviews.

The results of published studies
should be viewed objectively as the va-
lidity and generalizability of these results
are a function of the study’s overall qual-
ity. Assessment of quality is essential as
it directly affects conclusions that are
made regarding how an individual study
influences clinical decision-making and
contributes to the overall body of evi-
dence. The average quality score for the
13 articles included in this review was
5.15/10 points, representing fair and ac-
ceptable quality. Trends in PEDro crite-
ria scoring for the group showed signifi-
cant methodological flaws; for example,
no study met the PEDro criteria for
blinding of patients or treating thera-
pists. Regardless of the apparent diffi-
culty in achieving successful blinding in
trials involving manual treatment, lack
of blinding may introduce expectation
bias as well as the potential for cointer-
vention on the part of the treating thera-
pist*¥. Cointervention is a term that
describes when a treatment that can af-
fect outcomes is not equally adminis-
tered to all groups*. In the absence of
patient/therapist blinding, it is recom-
mended that blinded outcome assessors
be used to account for investigator bias*.
Less then 50% of included studies used
a blinded assessor to capture outcomes.
This has been found to lead to greater
reports of treatment effect®, and results
should be interpreted cautiously.

A total of 17 different measures
were used at varying frequencies to as-
sess outcomes in the group of studies.
The measure most frequently used was
pain-free grip strength with 69% of
studies including it as one of their out-
comes. Pain-free grip strength has been
established as a valid method for captur-
ing change in LE®. While measurements
of physical impairments, like pain-free
grip, may be sensitive to change, they
may not have a linear correlation with a
patient’s level of function®'. The relation-
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TABLE 5. Studies examining cervical spine mobilization.

Study Design/Score Treatment Frequency Outcomes Results F/U
Cleland etal®  Randomized C-spine + 2 x week x 4 NPRS, PFGS, @ D/C: c-spine Discharge
pilot local weeks followed DASH group scored (6 weeks) and
clinical trial treatment by 1 x week questionnaire 10 points 6 months
local x 2 weeks, better on DASH,
PEDro: 6/10 treatment 10 visits over GROC @ 1.6 better on
alone 6-week period 6 months NRPS, 14.6 kg
better PFGS
@ 6 months:
C-spine group
scored 14.4
points better
on DASH, 2.2
better on NPRS,
and 19.6 kg better
PFGS
GROC scores
@ 6 months
showed greater
improvement in
c-spine group
Vicenzino Randomized, C-spine All subjects PFGS, PPT, C-spine Outcomes
etal® placebo-control mobilization; experienced VAS-pain, mobilization: captured
repeated placebo; each ULTT2b, 7 degree immediately
measures control treatment VAS increase in after
in randomized functional ULTT2b, treatment and
PEDro: 4/10 order over scale 332N 24 hrs. later
3-day period increase in for pain and
PFGS, 45 kPa function
increase in
PPT, 1.9cm
improvement
in VAS-pain,
no significant
difference in
VAS-function
between groups
Vicenzino Randomized, C-spine Each ULTT2b, C-spine Qutcomes
etal® placebo-control mobilization; subject PPT, TPT, mobilization: captured
repeated placebo; experienced PEGS, 6.89 degree immediately
measures control each SNS activity increase in after
treatment ULTT2b, treatment
PEDro: 3/10 in randomized 75.74 kPa
order with increase in
48-hour PPT, 13.98
washout N increase
between PFGS
sessions

*Abbreviations: NRPS = numeric pain rating scale, PFGS = pain-free grip strength, DASH = disabilites of the arm, shoulder and hand, GROC = global rating
of change, PPT = pressure pain threshold, VAS = visual analog scale, ULTT2b = upper limb tension test 2b, TPT = thermal pain threshold, SNS = sympathetic

nervous system
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TABLE 6. Studies examining Cyriax physiotherapy.

Study Design/Score

Treatment

Frequency

Outcomes

Results

F/U

Verhaar RCT
et al®
PEDro: 6/10

Stasinopoulos Clinical
& Stasinopoulos **  trial

PEDro: 5/10

Clinical
trial

Baltaci et al®”

PEDro: 1/10

Cyriax
physiotherapy;
local
corticosteroid
injection

Cyriax
physiotherapy;
supervised
exercise;
polarized
polychromatic
non-coherent
light therapy
(Bioptron)

Cyriax
physiotherapy
with elbow
band;
conventional
physiotherapy

Cyriax:
12 sessions
over 4 weeks

Injection:

1 given, seen

2 and 4 weeks
later, 2" and 3
injection given
if needed

3 x week for 4
weeks

Not clearly
stated

Grip strength,
patient
assessment of
satisfaction

VAS-pain,
VAS-function,
PFGS

VAS-pain,
VAS-function,
ROM, grip
strength, MMT

6 weeks:
Injection

group 10.7 kg
increase in

grip strength,
Cyriax group
2.3 kg increase
in grip strength;
injection group
scored
significantly
higher in patient
satisfaction

52 weeks: no
significant
difference
between
groups

@ 28 weeks:
exercise

group 6cm
decrease in
VAS-pain,
4.5cm increase
VAS-function,
51.5 Ib. increase
PFGS; Cyriax
group 5cm
decrease VAS-pain,
3.9cm increase
VAS-function,
43.2 Ib. increase
PFGS; Bioptron
group 4.4cm
decrease VAS-pain,
3.4 cm increase
VAS-function,
39.4 Ib. increase
PFGS

Exercise group
favored at all
follow-ups

Cyriax group
scored
significantly
better on VAS-
pain, VAS-
function, grip
strength, and
wrist extension,
flexion, pronation
and supination
MMT

6 and 52
weeks

4,8, 16, and
28 weeks

Not clearly
stated

*Abbreviations: VAS = visual analog scale, PEGS = pain-free grip strength, ROM = range of motion, MMT = manual muscle test
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TABLE 7. Studies examining other manipulative techniques.

Study Design/Score

Treatment

Frequency

Outcomes

Results

F/U

Struijs et a]*! RCT

PEDro: 7/10

Drechsler RCT
et al®®
PEDro: 5/10

Langen- Clinical
Pieters trial
et al

PEDro: 5/10

Wrist
manipulation

US, friction
massage,
exercise

Neural
tension
(ULTT2b)
and radial
head
mobilizations

US, friction
massage,
exercise

Restriction-
based
manipulation
and exercise

UsS

Manipulation
2 x week, max
of 9 sessions
over 6 weeks

US/friction/
exercise

9 sessions over:

6 weeks

2 x week for

6-8 weeks

2 x week for
6 weeks

Global
improvement
pain,
inconvenience
of ADLs,
PFGS, max
grip strength

Grip strength,
ULTT2b
position
(degrees),
occupation
and recreation
self-report
questionnaires

PFGS, VAS-
pain, PFF
tennis elbow
questionnaire
overall
improvement

@ 3 weeks:
manip group
62% reported
success, US
group 20%
success

@6 weeks:
manip

group pain
decreased 5.2,
US group pain
decreased
3.2, no other
significant
differences
noted @ 6
weeks
between
groups

Recreational
status improved
atd/c and
follow-up in
neural tension
group,
recreational
status improved
in standard
group at d/c
but not at
follow-up;
ULTT2b
improved in
neural tension
group at d/c
and follow-up;
no significant
changes in grip
strength for
either group

US group
mean VAS-
pain @ 6
weeks 0.7,
manip mean
VAS-pain 2.3

US group had
significantly
better PFF scores
at 6 weeks

3 and 6 weeks

Assessed @
discharge and
3 months

3 and 6 weeks

*Abbreviations: US = ultrasound, ADL = activities of daily living, PFGS = pain-free grip strength, ULTT2b = upper limb tension test 2b, VAS = visual analog

scale, PFF = pain-free function
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ship between impairments and function
or disability is often times complicated
and involves many other factors™.

Theinclusion of functional outcome
questionnaires can provide additional
important information regarding func-
tion, disability, and overall quality of life.
The use of these tools has been recom-
mended as an effective adjunct to gauge
outcomes in patients with low back
pain®. Unfortunately, the use of specific
functional questionnaires was only re-
ported in 4 of the studies®®**** exam-
ined here. Formulating a relationship
between treatment and functional im-
pact is difficult to establish. Aside from
regional questionnaires such as the
DASH and Upper Extremity Functional
Index (UEFI), the Patient-rated Ten-
nis Elbow Evaluation Questionnaire
(PRTEE) isacondition-specificoutcome
measure developed for patients with
LE* that is valid and reliable and has
been recommended as a primary out-
come measure for patients with LE*.

In terms of specific techniques,
Mulligan’s mobilization with movement
was the most frequently studied. In ad-
dition, that group of studies had the
highest mean quality score (6.25/10) as
well. Mulligan’s technique was shown to
provide benefits both immediate and at
short- and long-term follow-up, al-
though these results should be general-
ized to the clinical population with care.
Specifically, care should be taken when
interpreting the results of Vicenzino et
al’** and Paungmali et al*’, whose goals
were to examine the pain-relieving ef-
fects of the technique. Paungmali and
colleagues® noted, for example, that
their purpose was not to determine the
effect that the technique had on patient
function but rather to describe the phys-
iological effects following application.

Mobilization directed at the cervi-
cal spine was also found to provide ben-
efits in those with LE*****. However, the
results of those studies may have low
generalizability as 2 out of the 3 were
only concerned with the immediate ef-
fects following application of the tech-
nique. Cleland and colleagues® exam-
ined outcomes of cervical spine
mobilization as an adjunct to therapy al-
ready directed at the elbow and wristand
found favorable results. However, gener-

alizability is again in question due to the
small sample size as well as the require-
ment of cervical and thoracic spine joint
restrictions for inclusion in the study.

Isolated manipulation of the wrist*!
was found to provide superior short-
term outcomes compared to multi-
modal intervention. The results of this
high-quality study encourages future re-
search that examines the effect when
manipulation of the wrist as part of a
multi-modal treatment as opposed to
being implemented alone. Cleland et al**
provided an example wherein manual
therapy directed at the wrist was an in-
cluded technique; it was listed as part of
the local treatment directed at the elbow
and wrist in their study examining cer-
vical spine mobilization.

Limitations

A possible limitation to this review was
the exclusion of articles using single
group design. Althoughlower on the evi-
dence hierarchy, the inclusion of these
articles may have made a worthy contri-
bution to this review as the number of
available RCTs was limited. Another po-
tential limitation was the use of a single
person (CH) who was responsible for
determining appropriateness for inclu-
sion; this may have contributed to selec-
tion bias. The increased variability
regarding manipulative technique, com-
parison interventions, follow-up, and
outcome measures also made it very dif-
ficult to compare results across studies
and draw relevant conclusions. Finally,
no attempt was made to locate and ob-
tain unpublished data, which introduces
the potential for publication bias. These
sources can prove to be difficult to iden-
tify and obtain when not indexed in da-
tabases such as Medline®. Lack of index-
ing is a significant barrier to successfully
incorporating unpublished data into the
search methodology, and for this reason
itwasnotincluded in this review.

Conclusion

The current body of evidence regarding
the use of manipulation in treating LE
varies significantly in regards to tech-
nique and comparison treatments. Cur-
rently, there are not enough published

studies to support a systematic review
focusing on any particular technique.
The results of this review support and
build upon the conclusions reached by
Bisset et al'®. Current evidence supports
Mulligan’s mobilization with movement
in providing not only immediate bene-
fits but also improving outcomes at
short- and long-term follow-up. There
exists a potential for improvement with
cervical spine mobilization, indicating
the need for further research. Perhaps a
subgroup of patients with LE exists who
would benefit from treatment directed
at the cervical spine. Future studies are
warranted that use larger sample sizes,
valid functional outcome questionnaires
such as the PRTEE, short- and long-
term patient follow-up, and inclusion of
comparison treatments that are cur-
rently used in clinical practice.
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