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Abstract

 

Objective:

 

To identify effective lateral epicondylosis inter-
ventions and assess the quality of research over time.

 

Methods:

 

Relevant MEDLINE and EMBASE searches respec-
tively yielded 226 and 187 potential studies. Additional cita-
tions were extracted from bibliographies. Thirty controlled
trials met inclusion criteria. The Cochrane Collaboration
guidelines “quality score” served to rate studies.

 

Results:

 

In the short term (

 

<

 

2 to 3 months) steroid injections
and physiotherapy outperformed relative rest. Physiotherapy
appears efficacious regardless of time frame. After 3 months,
active physiotherapy outperforms injections, but does not
appear significantly better than rest. Evidence was neutral or
insufficient regarding ultrasound, splinting, or manipulation.
Nonsignificant correlations between publication year and
study quality score were found.

 

Conclusions:

 

Overall research quality has not improved with
time. Steroid injections appear the most successful short-term
intervention for pain relief. Active physiotherapy appears
efficacious regardless of time frame.

 

�
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INTRODUCTION

 

Lateral epicondylosis (“lateral epicondylitis” or “tennis
elbow”) is a relatively common musculoskeletal condi-
tion encountered by physicians. This condition peaks in
the prime of work life with a prevalence in the mid-40s
of almost 10% for females and about 3% for men.

 

1

 

 The
annual U.S. incidence is estimated to be 4/1000.

 

2,3

 

 A
7.4% prevalence was found in one survey of an indus-
trial workplace population.

 

4

 

Lateral epicondylosis is associated with continued
stretching of forearm extensor musculotendinous struc-
tures (especially extensor carpi radialis brevis [ECRB]).
Signs and symptoms include active or rest pain and
tenderness at the musculotendinous junction about 1 cm
distal to the lateral epicondyle, with discomfort during
wrist extension or forearm supination. Focal pain can
be noted with resisted wrist extension activities such as
hammering or backhand tennis volleys. The association
of this disorder with forceful work

 

4

 

 and repetitive strain
leads to far more cases coming from the workplace than
from tennis courts (even though the term “tennis
elbow” has enjoyed usage since the 1880s

 

5

 

).
The pathophysiology of lateral epicondylosis has

long been debated. Tears and granulation tissue have
been observed in the ECRB tendon origin.

 

6,7

 

 Although
evidence for more that transient inflammation is rarely
found,

 

8

 

 some inflammatory cells have been observed
adjacent to the tendon.

 

6

 

 Thus, the historic term “epi-
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condy

 

litis”

 

 is giving way to “epicondylosis” or “tendi-
nosis,” referring to disrupture or disarray of collagen
fibers and other structural tissues, or even the more
generic “tendinopathy.” The mechanisms and biochem-
ical changes underlying tendonopathies are not yet fully
understood. One hypothesis implicates a mismatch of
metabolic supply and physiologic demand: tendons
must sustain great loads (sometimes 10 times greater
than bodyweight) and yet receive only about 13% oxy-
gen uptake of muscle.

 

9,10

 

Although many conservative treatments have been
proposed, in daily practice, most clinicians face the
often baffling choice of whether to start patients with
rest, physiotherapy, or steroid injections. The price tags
associated with these interventions can prove substan-
tial. Recent estimates place total direct and indirect costs
of corticosteroid injections at 400 Euro, and for phys-
iotherapy at 920 Euro.

 

11

 

Some biological basis for most common treatment
exists. Steroid injections, for instance, help address any
coexisting inflammation present with early stage tissue
tears. Steroids, however, can lead to decreased collagen
synthesis, tendon atrophy, and cell death.

 

6,8

 

 Ultrasound,
through thermal and mechanical effects, is thought to
increase local metabolism, protein synthesis, and fibro-
blast activation.

 

8

 

 Splinting/bracing may keep the tendon
warm, add proprioceptive feedback, and reduce exacer-
bating stress on the ECRB. The natural history of spon-
taneous recovery within a year confounds treatment
assessment.

 

12

 

 Furthermore, recurrences can occur in up
to 54%

 

13

 

 of “cured” patients within 6 months.
Unfortunately, many studies of lateral epicondylosis,

including those labeled as “gold standard” randomized
controlled trials (RCTs), are methodologically flawed
(eg, insufficient power, poor reporting of data, lack of
proper controls).

 

14–18

 

 Prior pertinent reviews also have
not been consistently systematic,

 

3

 

 have admixed several
conditions,

 

14,19

 

 or have focused on only single treat-
ments.

 

18–22

 

 Furthermore, reviews have not always
been written with the clinician in mind.

 

3

 

 Boyer and
Hastings

 

17

 

 noted that most lateral epicondylosis treat-
ments “are unproven at best or costly and time-
consuming at worst . . . to have such a common clinical
condition have such a paucity of peer-reviewed pub-
lished data of acceptable scientific quality is disappoint-
ing.” The Agency for Healthcare Research and Quality
(AHRQ) drew similar conclusions.

 

3

 

Because steroid injections are amenable to standard-
ization, they are relatively well-studied, with several
reviews indicating their efficacy for lateral epicondylo-

sis.

 

21,23,24

 

 Physiotherapy, however, has proven harder to
study, because it consists of a varying mixture of exer-
cise—stretching, concentric strengthening, and eccentric
strengthening (which combines strengthening and
stretching)—and modalities such as ultrasound, manip-
ulation, and massage. The role of exercise has rarely
been studied in isolation. Although ultrasound is widely
used,

 

25

 

 and is relatively easy to isolate and standardize,
only equivocal evidence exists for its efficacy as a sole
treatment.

 

26

 

 One would hope for better evidence for
massage and manipulation, treatments dating back
decades.

 

12,27

 

 In the 1930s, Cyriax reported using manip-
ulation to provide “full relief” to 19 out of 20 patients.

 

12

 

This success, however, has not been convincingly
duplicated.

The purpose of our review is to systematically iden-
tify, review, and rate the well-performed RCT studies to
assist health care providers in utilizing the best available
evidence for clinical management of lateral epicondylo-
sis, particularly regarding the use of physiotherapy, ste-
roid injections, or relative rest. A secondary goal is to
see whether, in the modern environment of evidence-
based medicine, the quality of studies has improved over
time.

 

METHODOLOGY

 

A literature search was conducted using PubMed
(MEDLINE) for papers in English involving controlled
trials (1966 to November 2004, using terms: “epicondy-
losis,” “epicondylitis,” “lateral epicondylitis,” “tennis
elbow,” “massage,” “splinting,” “bracing,” “physical
therapy,” “injection,” and “steroid injection”). A simi-
lar search was also conducted in EMBASE. A few addi-
tional pertinent citations were found from the Cochrane
Database of RCTs (Issue 2, 2000), from the AHRQ
report,

 

3

 

 as well as from bibliographies from retrieved
articles.

Eligible papers had to have at least one “experi-
mental” group and one “control” or “comparison”
group (consisting of minimal, commonplace clinically
relevant interventions such as relative rest, ergonomic
advice, vitamins, or nonsteroidal anti-inflammatory
drugs [NSAIDs]

 

†

 

). The study design had to be either a
RCT or a clinical controlled trial (CCT).

 

‡

 

 Quality rat-
ings of RCT studies that fulfilled the criteria were

 

†Although ergonomic advice, vitamins, or NSAIDs may have therapeutic
effects of their own, in practice they are generally considered minimal
interventions.

‡In RCTs, a subject is assigned through an entirely random selection process
to either experimental group or control group; in CCTs the selection process
occurs systematically through alternation or rotation.



 

Treatment for Lateral Epicondylosis

 

• 205

conducted independently by two reviewers (A.N. and
M.S.) with a third reviewer (R.G.) serving as tie-
breaker. The Cochrane Collaboration guidelines

 

28

 

 for
grading-controlled trials was utilized. This system uses
11 items for internal validity, 6 for external validity,
and 2 for statistical criteria (Table 1). Summation of
internal validity scores yields a “quality score,” which
was used primarily as an initial screen (Table 2). Sole
reliance on this quality score, however, can prove
problematic—for instance, it does not penalize for
low number of study subjects (which, after all,
depends on desired study power, a somewhat subjec-
tive determination).

Outcomes used for demonstrating efficacy varied
across studies, but generally included improvement in
one or more of the following categories: pain, strength,
flexibility, or function (Table 3). Some authors also
developed composite indices consisting of outcomes
from several of these categories. Given the possible dif-
ference in outcomes studied, confidence in a particular
intervention is bolstered when several studies of high
methodological quality consistently show one interven-
tion outperforming another.

A “best evidence” approach was used here rather
than meta-analysis, which prior reviewers have found
untenable given the presence of grossly dissimilar data.

 

16

 

Although a semiquantitative approach involving stan-
dardized mean differences has also been used to review
relevant physiotherapy literature,

 

19

 

 we decided against
such a course because of the large variety of treatment
definitions, protocols, and outcomes in the studies
reviewed. Statistical analysis was performed using Sta-
tistical Package for the Social Sciences (version 12). All
conclusions were based on statistical significance of

 

P

 

 

 

<

 

 0.05.

 

RESULTS

 

Most articles were identified through PubMed and
EMBASE, which respectively yielded 228 and 187
potential papers. After initial review of abstracts and
papers only 36 studies met inclusion criteria. Six of these
were ineligible due to insufficient reporting, or admix-
ture of multiple, inseparable diagnoses or treatments.

The internal validity “quality score” among the
remaining 30 studies varied greatly from 2 to 9 (out of
11 possible). To select studies that offered “best” evi-
dence, we chose only those studies that met over 50%
of the internal validity criteria (ie, scoring 6 or over)
(Table 2). The correlation between internal validity
quality score and external validity score was 0.454
(

 

P

 

 

 

=

 

 0.013), indicating that papers scoring high on inter-
nal validity also did fairly well regarding other quality
measures. See Table 3 for study summaries, including
details on outcomes utilized by each study.

 

Steroid Injections

 

Three studies found injection groups outperforming
comparison groups in the short term (Table 4). Smidt
et al.

 

29

 

 found markedly greater improvement in the
injection group over an exercise group after 6 weeks.
After a year, however, the exercise group fared better.
Hay et al.

 

30

 

 similarly found injection to outperform pla-
cebo, but only in the short term. Price et al.

 

31

 

 found that
up to 8 weeks, steroid injections outperformed anes-
thetic injections. These results mirrored a previous study
by Murley.

 

32

 

Only one study

 

33

 

 failed to find short-term advantages
to steroid injections over conservative therapy, but here
too decreased pain in the corticosteroid group was
noted from 2 to 6 months. In just two studies, no
benefits to steroid injections were noted over either
NSAIDs

 

34

 

 or local anesthetics,

 

35

 

 but these studies both
were blemished by small study size.

 

Table 1. Cochrane Collaboration Criteria List for 
Methodological Quality Assessment

 

28

 

Patient selection

 

a. Were eligibility criteria specified?
b. Treatment allocation

(1) Was bona fide randomization performed?
(2) Was treatment allocation concealed?

c. Were groups similar at baseline regarding most important prognostic 
indicators?

 

Interventions

 

d. Were index and control interventions explicitly described?
e. Was care provider blinded to intervention?
f. Were cointerventions avoided or comparable?
g. Was compliance acceptable in all groups?
h. Was patient blinded to intervention?

 

Outcome measurement

 

i. Was outcome assessor blinded to intervention?
j. Were outcome measures relevant?
k. Were adverse effects described?
l. Was withdrawal/dropout rate described and acceptable?
m. Timing follow-up measurements

(1) Was short-term follow-up measurement performed?
(2) Was a long-term follow-up measurement performed?

n. Was timing of outcome assessment in both groups comparable?

 

Statistics criteria

 

o. Was sample size for each group described?
p. Did analysis include an intention-to-treat analysis?
q. Were point estimates and measures of variability presented for 

primary outcome measures?

Internal validity criteria: b1, b2, e, f, g, h, i, j, l, n, p
External/descriptive criteria: a, c, d, k, m1, m2
Statistical criteria: o, q



 

206 •

 

nimgade et al.

 

Does nature of steroid injectate matter? Price et al.

 

31

 

found no significant difference in efficacy between 10 mg
of triamcinolone and 25 mg of hydrocortisone. The tri-
amcinolone group did trend toward better outcome,
however, perhaps serving as a reminder that dosage and
potency should be taken into account when comparing
steroid agents. Little evidence was found that the nature
of adjunctive local anesthetic alters outcome.

 

36

 

 Most
patients appeared to improve regardless of anesthetic
coinjectate. Injection technique may also be important
as one study

 

37

 

 found substantial relief, regardless of
injectate, using a “peppering technique” (multiple, small
injections) for all patients. No controlled trials of tradi-
tional vs. “peppering” technique have been reported.

 

Physiotherapy

 

Physiotherapy Including Exercise.

 

One of the highest-
rated studies for quality

 

29

 

 compared physiotherapy with

steroid injection and “wait-and-see.” The physiotherapy
regimen consisted of progressive arm stretching and
strengthening mixed with ultrasound and massage.
After 6 weeks, the injection group progressed the most
(although with a higher recurrence rate), followed by
the physiotherapy group. After 1 year, however, physio-
therapy outperformed steroid injection, but did not dif-
fer significantly from “wait-and-see.”

Incidentally, only one study

 

38

 

 examined isolated
effects of exercise and found that after 6 to 8 weeks of
treatment, exercise outperformed ultrasound regarding
pain, strength, and return to work. Unfortunately, a
borderline quality score of 5 rendered this study ineligi-
ble for inclusion.

 

Ultrasound.

 

Four studies utilized “sham ultrasound”
control groups (ie, with ultrasound insonation turned
off). Two studies

 

39,40

 

 found no advantage to ultrasound.
In both cases, all groups improved, which may merely

 

Table 2. Rating Scores for Randomized (RCT) and Clinical (CCT) Controlled Trials Reviewed Using Cochrane 
Collaboration Scoring System

 

Study (Interventions)
Study
Design

Internal Validity
Quality
Score

External Validity Statistics 

b1 b2 e f g h i j l n p a c d k m1 m2 o q

Price et al., 1991 (I)

 

31

 

RCT? ?

 

+ +

 

?

 

+ + + + + + +

 

9.0

 

+ + + + + + + +

 

Hay et al., 1999 (I)

 

30

 

RCT

 

+

 

? ?

 

+ +

 

0.5

 

+ + + + +

 

8.5

 

+ + + + + + + +

 

Smidt et al., 2002 (I, PT)

 

29

 

RCT

 

+ +

 

–

 

+

 

0.5 –

 

+ + + + +

 

8.5

 

+ + + + + + + +

 

Haker & Lundeberg, 1991 (U)

 

40

 

RCT? ? ?

 

+ + + + + + + +

 

– 8.0

 

+ + + + + + +

 

0.5
Halle & Karalfa, 1986 (I, U)

 

43

 

RCT

 

+ + + +

 

?

 

+ + +

 

–

 

+

 

? 8.0

 

+

 

? 0.5 –

 

+

 

–

 

+

 

0.5
Lundeberg et al., 1988 (U)

 

41

 

RCT? ?

 

+ +

 

?

 

+ + + + + +

 

NA 8.0

 

+

 

? + –

 

+ + + +

 

Zachrisson-Forsell, 1982 (U)

 

39

 

RCT? ? ?

 

+

 

?

 

+ + + + + +

 

N/A 8.0

 

+ + +

 

–

 

+

 

–

 

+

 

0.5
Altay et al., 2002 (I)

 

37

 

CCT –

 

+

 

? ?

 

+ + + + + +

 

? 7.0

 

+

 

?

 

+ + + + +

 

0.5
Newcomer et al., 2001 (I)

 

33

 

RCT? ?

 

+ +

 

? ?

 

+

 

?

 

+ + + +

 

7.0

 

+ + +

 

–

 

+ + + +

 

Binder et al., 1985 (U)

 

42

 

RCT? ?

 

+ +

 

? ?

 

+ + +

 

0.5

 

+

 

? 6.5

 

+ + +

 

–

 

+ + +

 

0.5
Solveborn et al., 1995 (I)

 

36

 

RCT? ? ?

 

+

 

–

 

+ +

 

?

 

+

 

0.5

 

+

 

N/A 6.5

 

+ + +

 

0.5

 

+ + +

 

0.5
Stratford et al., 1989 (M, U)

 

46

 

RCT

 

+

 

? –

 

+

 

? 0.5

 

+ +

 

?

 

+

 

NA 6.5

 

+ + +

 

–

 

+

 

–

 

+ +

 

Freeland & Gribble, 1954 (I)35 RCT? ? ? ? ? + + + + + – N/A 6.0 + ? + – + – + 0.5
Haahr & Andersen, 2003 (PT)52 RCT + ? – – + – – + + + + 6.0 + + + – + + + +
Murley, 1954 (I)32 RCT? ? ? ? ? + ? + + N/A + N/A 6.0 ? ? + + + – + 0.5
Saartok & Eriksson, 1986 (I)34 RCT? ? ? – + + + ? + + + – 6.0 + + + 0.5 + – + +
Struijs et al., 2003 (M, PT)44 RCT + + – – + – + + + + – 6.0 + + + – + – + +
Verhaar et al., 1996 (I, M)45 RCT + + – ? ? – ? + + + N/A 6.0 + ? + + + + + +
Clements, 1993 (B)53 CCT – ? – + + – ? + + + – 5.0 0.5 0.5 + + + – + –
Korthals-de Bos et al., 2004 (I, PT)11 RCT? ? N/A – – + – ? + + + + 5.0 + ? + – – + + +
Pienimaki et al., 1996 (E, U)38 RCT? ? ? – + ? – + + + + – 5.0 + + + – + – + +
Bailey, 1957 (I)54 CCT – ? – ? – ? + + + ? + 4.0 – ? + + + – + 0.5
Burton, 1988 (B)55 RCT? ? ? – ? + – ? + + + ? 4.0 + + + – + – + +
Day & Patnaik, 1978 (I)56 CCT – ? ? ? + + + ? ? ? N/A 4.0 + ? + 0.5 + + + 0.5
Haker, 1993 (B, I)57 CCT – ? – + ? – ? + + + ? 4.0 + + + + + + + 0.5
Holdsworth, 1993 (U)58 RCT? ? ? – ? ? – + + 0.5 + – 3.5 + 0.5 + – + + + +
Pienimaki et al., 1998 (E, U)59 RCT? + ? – ? ? – ? + – 0.5 ? 2.5 + + + – + + + +
Erturk et al., 1997 (B)60 RCT? ? ? ? ? ? ? ? + ? + ? 2.0 + + 0.5 – + – + 0.5
Kivi, 1982 (B, I)61 CCT – ? ? ? ? – ? + ? + ? 2.0 – – + – + + + 0.5/–
Xingfeng, 2001 (M)51 RCT? ? ? – ? ? – ? – ? + NA 2.0 – 0.5 + – + – + 0.5

+, meets Cochrane standard; –, fails standard; 0.5, partially meets standard; ?, insufficient information; N/A, not applicable. Interventions: B, brace/splint; E, exercise; I, injections; 
M, massage/manipulation; PT, multimodal therapy; U, ultrasound.



Treatment for Lateral Epicondylosis • 207

Ta
b

le
 3

.
Su

m
m

ar
y 

o
f 

St
u

d
ie

s,
 A

rr
an

g
ed

 f
ro

m
 H

ig
h

er
 t

o
 L

o
w

er
 Q

u
al

it
y 

Sc
o

re
s

St
u

d
y 

 
D

es
ig

n
 

In
te

rv
en

ti
o

n
s

[Q
u

al
it

y 
Sc

o
re

]
St

u
d

y 
 

Po
p

u
la

ti
o

n
In

te
rv

en
ti

o
n

O
u

tc
o

m
es

R
es

u
lt

s
C

o
m

m
en

ts

Pr
ic

e 
et

 a
l.,

 1
99

131

R
C

T?
In

je
ct

io
n

[9
]

R
h

eu
m

at
o

lo
g

y 
cl

in
ic

.
To

ta
l 

n
 =

 8
8,

 m
ea

n
 

ag
e 

47
 (

43
%

 f
em

al
e)

.
D

u
ra

ti
o

n
 n

o
t 

sp
ec

ifi
ed

G
ro

u
p

 1
: 

an
es

th
et

ic
 i

n
je

ct
io

n
(n

 =
 2

9)
; 

G
ro

u
p

 2
: 

h
yd

ro
co

rt
is

o
n

e
st

er
o

id
 i

n
je

ct
io

n
 (

n
 =

 2
9)

; 
G

ro
u

p
 3

: 
tr

ia
m

ci
n

o
lo

n
e 

st
er

o
id

in
je

ct
io

n
 (

n
 =

 3
0)

Pa
in

 V
A

S 
sc

o
re

,
te

n
d

er
n

es
s,

 g
ri

p
 

st
re

n
g

th

U
p

 t
o

 8
 w

ee
ks

: t
ri

am
ci

n
o

lo
n

e 
g

ro
u

p
 f

ar
ed

 
b

et
te

r 
th

an
 a

n
es

th
et

ic
 g

ro
u

p
. 

N
o

 
si

g
n

ifi
ca

n
t d

if
fe

re
n

ce
 b

et
w

ee
n

 b
o

th
 st

er
o

id
 

g
ro

u
p

s.
 

A
t 

6 
m

o
n

th
s:

 n
o

 s
ig

n
ifi

ca
n

t 
d

if
fe

re
n

ce
 

b
et

w
ee

n
 a

ll 
th

re
e 

g
ro

u
p

s.
 “

M
o

re
 r

ap
id

 
re

lie
f 

o
f 

sy
m

p
to

m
s 

w
as

 a
ch

ie
ve

d
 w

it
h

 
tr

ia
m

ci
n

o
lo

n
e 

th
an

 w
it

h
 h

yd
ro

co
rt

is
o

n
e 

o
r 

lid
o

ca
in

e 
al

o
n

e 
an

d
 t

h
er

e 
w

as
 l

es
s 

n
ee

d
 t

o
 r

ep
ea

t 
in

je
ct

io
n

s”

R
an

d
o

m
iz

ed
 m

et
h

o
d

 n
o

t 
sp

ec
ifi

ed
. 

In
 a

 f
o

llo
w

-u
p

 s
tu

d
y 

p
re

se
n

te
d

 h
er

e,
 

n
o

 d
if

fe
re

n
ce

s 
n

o
te

d
 b

et
w

ee
n

 
10

 m
g

 v
s.

 2
0 

m
g

 o
f 

tr
ia

m
ci

n
o

lo
n

e.
 

In
je

ct
io

n
 s

id
e-

ef
fe

ct
s:

 s
ki

n
 a

tr
o

p
h

y 
in

 1
7%

 a
n

es
th

et
ic

 g
ro

u
p

, 
21

%
 i

n
 h

yd
ro

co
rt

is
o

n
e 

g
ro

u
p

, 
18

%
 i

n
 t

ri
am

ci
n

o
lo

n
e 

10
 m

g
, 

27
%

 i
n

 t
ri

am
ci

n
o

lo
n

e 
20

 m
g

H
ay

 e
t 

al
., 

19
99

30

R
C

T
In

je
ct

io
n

[8
.5

]

Pr
im

ar
y 

ca
re

 c
lin

ic
s.

 
To

ta
l 

n
 =

 1
64

, 
ag

es
 

18
–7

0 
(4

1%
 f

em
al

e)
. 

30
%

 h
ad

 s
ym

p
to

m
s 

> 
3 

m
o

n
th

s

2-
w

ee
k 

in
te

rv
en

ti
o

n
 p

er
io

d
:

G
ro

u
p

 1
: 

st
er

o
id

 i
n

je
ct

io
n

 
(n

 =
 5

3)
; 

G
ro

u
p

 2
: 

N
SA

ID
 (

n
 =

 5
3)

;
G

ro
u

p
 3

: 
vi

ta
m

in
 C

 p
la

ce
b

o
 

ta
b

le
ts

 (
n

 =
 5

8)

Fu
n

ct
io

n
 

im
p

ai
rm

en
t 

ra
ti

n
g

, 
p

ai
n

 r
at

in
g

, 
p

at
ie

n
t’

s 
g

lo
b

al
 

as
se

ss
m

en
t,

 
d

is
ab

ili
ty

, 
p

ai
n

-f
re

e 
g

ri
p

 s
tr

en
g

th

A
t 

4 
w

ee
ks

: 
in

je
ct

io
n

 g
ro

u
p

 d
id

 b
es

t 
w

it
h

 r
ec

o
ve

ry
/im

p
ro

ve
m

en
t 

in
 9

2%
 

w
it

h
 n

o
 d

if
fe

re
n

ce
 b

et
w

ee
n

 
N

SA
ID

 (
57

%
) 

an
d

 p
la

ce
b

o
 (

50
%

).
 

A
t 

1 
ye

ar
: 

84
%

 o
f 

al
l 

p
at

ie
n

ts
 “

b
et

te
r”

 
w

it
h

 n
o

 i
n

te
r-

g
ro

u
p

 d
if

fe
re

n
ce

s

A
u

th
o

rs
 c

o
n

cl
u

d
e:

 “
Ea

rl
y 

ep
ic

o
n

d
yl

it
is

 
tr

ea
tm

en
t 

is
 e

ff
ec

ti
ve

 …
”

In
je

ct
io

n
 s

id
e-

ef
fe

ct
s:

 l
o

ca
l 

el
b

o
w

 s
ki

n
 

at
ro

p
h

y 
in

 3
 p

la
ce

b
o

 p
at

ie
n

ts

Sm
id

t 
et

 a
l.,

 2
00

223

R
C

T
In

je
ct

io
n

, 
m

as
sa

g
e

[8
.5

]

R
ef

er
re

d
 b

y 
fa

m
ily

 
d

o
ct

o
rs

. 
To

ta
l 

n
 =

 1
85

, 
ag

es
 1

8–
70

(4
8%

 f
em

al
e)

. 
Sy

m
p

to
m

 d
u

ra
ti

o
n

 
> 

6 
w

ee
ks

6-
w

ee
k 

p
ro

g
ra

m
: 

G
ro

u
p

 1
: 

u
p

 t
o

 3
 s

te
ro

id
 

in
je

ct
io

n
s 

(n
 =

 6
2)

; 
G

ro
u

p
 2

: 
ex

er
ci

se
 +

 U
S 

+ 
d

ee
p

 
fr

ic
ti

o
n

 m
as

sa
g

e 
(n

 =
 6

4)
; 

G
ro

u
p

 3
: 

er
g

o
n

o
m

ic
 

ad
vi

ce
 +

 N
SA

ID
s 

(n
 =

 5
9)

G
en

er
al

 
im

p
ro

ve
m

en
t,

 
el

b
o

w
 p

ai
n

-f
re

e 
fu

n
ct

io
n

 a
n

d
 

d
is

ab
ili

ty
, 

g
ri

p
 s

tr
en

g
th

, 
el

b
o

w
 p

ai
n

, 
se

lf
-a

ss
es

sm
en

t 
o

f 
tr

ea
tm

en
t 

su
cc

es
s 

(“
su

cc
es

s 
ra

te
”)

A
t 

6 
w

ee
ks

: 
“S

u
cc

es
s 

ra
te

s”
: 

in
je

ct
io

n
s 

= 
92

%
; 

PT
 =

 4
7%

; 
w

ai
t-

an
d

-
se

e 
= 

32
%

. 
B

u
t 

h
ig

h
 r

ec
u

rr
en

ce
 r

at
e 

in
 

in
je

ct
io

n
 g

ro
u

p
A

t 
52

 w
ee

ks
: 

“S
u

cc
es

s 
ra

te
s”

: 
in

je
ct

io
n

s 
= 

69
%

; 
PT

 =
 9

1%
; 

w
ai

t-
an

d
-

se
e 

= 
83

%
 (

si
g

n
ifi

ca
n

t 
d

if
fe

re
n

ce
 b

et
w

ee
n

 
PT

 a
n

d
 in

je
ct

io
n

s;
 b

u
t 

n
ei

th
er

 in
te

rv
en

ti
o

n
 

d
if

fe
re

d
 s

ig
n

ifi
ca

n
tl

y 
fr

o
m

 “
w

ai
t-

an
d

-s
ee

”)

W
er

e 
it

 p
o

ss
ib

le
 t

o
 b

lin
d

 p
at

ie
n

ts
 t

o
 

tr
ea

tm
en

ts
 t

h
is

 s
tu

d
y 

w
o

u
ld

 h
av

e 
h

ad
 

th
e 

h
ig

h
es

t 
in

te
rn

al
 s

co
re

 r
at

in
g

.
In

je
ct

io
n

 s
id

e-
ef

fe
ct

s:
 s

ki
n

 i
rr

it
at

io
n

 
se

en
 i

n
 5

%
 o

f 
in

je
ct

ed
, 

an
d

 5
%

 
o

f 
co

n
tr

o
ls

; 
sk

in
 c

o
lo

r 
ch

an
g

e 
se

en
 i

n
 

11
%

 o
f 

in
je

ct
ed

, 
an

d
 5

%
 o

f 
co

n
tr

o
ls

H
ak

er
 &

 L
u

n
d

eb
er

g
, 

19
91

40

R
C

T
U

S
[8

]

R
ef

er
re

d
 b

y 
p

h
ys

ic
ia

n
 

o
r 

th
er

ap
is

t.
 T

o
ta

l 
n

 =
 4

5,
 a

g
es

 
33

–6
7 

(4
7%

 
fe

m
al

e)
. 

M
ed

ia
n

 
sy

m
p

to
m

 d
u

ra
ti

o
n

 
8–

9 
m

o
n

th
s

10
 s

es
si

o
n

s 
o

ve
r 

3–
5 

w
ee

ks
: 

G
ro

u
p

 1
: 

p
u

ls
ed

 U
S 

(n
 =

 2
1)

; 
G

ro
u

p
 2

: 
sh

am
 U

S 
(n

 =
 2

2)

G
ri

p
 s

tr
en

g
th

, 
lif

ti
n

g
, 

p
ai

n
 r

at
in

g
N

o
 i

m
p

ro
ve

m
en

t 
o

ve
r 

p
la

ce
b

o
In

je
ct

io
n

 s
id

e-
ef

fe
ct

s:
 p

ai
n

 fl
ar

e 
u

p
 i

n
 

2 
p

at
ie

n
ts

?,
 in

su
ffi

ci
en

t 
in

fo
rm

at
io

n
; C

C
T,

 c
lin

ic
al

 c
o

n
tr

o
lle

d
 t

ri
al

; N
, s

tu
d

y 
p

o
p

u
la

ti
o

n
 s

iz
e;

 N
/A

, n
o

t 
ap

p
lic

ab
le

; N
SA

ID
, n

o
n

st
er

o
id

al
 a

n
ti

-i
n

fl
am

m
at

o
ry

 d
ru

g
; R

C
T,

 r
an

d
o

m
iz

ed
 c

o
n

tr
o

lle
d

 t
ri

al
; R

TW
, r

et
u

rn
 t

o
 w

o
rk

; U
S,

 u
lt

ra
so

u
n

d
; V

A
S,

 V
is

u
al

 
A

n
al

o
g

 S
ca

le
.



208 • nimgade et al.

H
al

le
 &

 K
ar

al
fa

, 1
98

643

R
C

T
U

S,
 i

n
je

ct
io

n
[8

]

Ph
ys

ic
al

 t
h

er
ap

y 
cl

in
ic

. 
To

ta
l 

n
 =

 4
8,

 a
g

es
 

20
–5

9 
(5

4%
 f

em
al

e)
. 

Sy
m

p
to

m
 d

u
ra

ti
o

n
 

n
o

t 
sp

ec
ifi

ed

5-
d

ay
 t

re
at

m
en

t 
p

er
io

d
 f

o
r 

ea
ch

 p
at

ie
n

t:
G

ro
u

p
 1

: 
U

S 
(n

 =
 1

2)
; 

G
ro

u
p

 2
: 

p
h

o
n

o
p

h
o

re
si

s 
(n

 =
 1

2)
; 

G
ro

u
p

 3
: 

tr
an

sc
u

ta
n

eo
u

s 
el

ec
tr

ic
al

st
im

u
la

ti
o

n
 (

n
 =

 1
2)

; 
G

ro
u

p
 4

: 
st

er
o

id
 i

n
je

ct
io

n
 (

n
 =

 1
2)

M
o

d
ifi

ed
 M

cG
ill

 
Pa

in
 Q

u
es

ti
o

n
n

ai
re

A
ll 

re
g

im
en

s 
sh

o
w

ed
 s

o
m

e 
p

ai
n

 r
ed

u
ct

io
n

; 
b

u
t 

n
o

 s
ig

n
ifi

ca
n

t 
d

if
fe

re
n

ce
 b

et
w

ee
n

 4
 

tr
ea

tm
en

t 
re

g
im

en
s 

(P
 <

 0
.0

5)

Ea
ch

 g
ro

u
p

 a
ls

o
 r

ec
ei

ve
d

 h
o

m
e 

p
ro

g
ra

m
: 

el
b

o
w

 c
u

ff
, 

re
la

ti
ve

 r
es

t,
 i

ce
 m

as
sa

g
e.

 
C

o
m

p
lia

n
ce

 n
o

t 
m

en
ti

o
n

ed
.

Sh
o

u
ld

 h
av

e 
a 

tr
u

e 
p

la
ce

b
o

 g
ro

u
p

 a
n

d
 

la
rg

er
 N

; 
tr

ea
tm

en
t 

d
et

ai
ls

 n
o

t 
g

iv
en

; 
d

u
ra

ti
o

n
 t

o
o

 s
h

o
rt

?
In

je
ct

io
n

 s
id

e-
ef

fe
ct

s:
 n

o
 r

ep
o

rt
 p

ro
vi

d
ed

Lu
n

d
eb

er
g

 e
t 

al
., 

19
88

41

R
C

T
U

S
[8

]

Ph
ys

io
th

er
ap

y 
cl

in
ic

. 
To

ta
l 

n
 =

 9
9,

 m
ea

n
 

ag
e 

38
 (

43
%

 f
em

al
e)

. 
Sy

m
p

to
m

 d
u

ra
ti

o
n

 
> 

1 
m

o
n

th

10
 s

es
si

o
n

s 
o

ve
r 

5–
6 

w
ee

ks
 f

o
r 

ea
ch

 p
at

ie
n

t:
G

ro
u

p
 1

: 
co

n
ti

n
u

o
u

s 
U

S;
 

G
ro

u
p

 2
: 

sh
am

 U
S;

 
G

ro
u

p
 3

: 
re

st

Pa
in

 V
A

S 
sc

o
re

, 
p

ai
n

 o
n

 r
es

is
te

d
 

d
o

rs
ifl

ex
io

n
, 

lif
ti

n
g

, 
g

ri
p

 
st

re
n

g
th

“S
ig

n
ifi

ca
n

t 
im

p
ro

ve
m

en
t”

 (
fu

ll 
fu

n
ct

io
n

al
re

co
ve

ry
 o

r 
75

–1
00

%
 d

ec
re

as
e 

in
 p

ai
n

) 
fo

u
n

d
 i

n
: 

36
%

 i
n

 U
S;

 3
0%

 i
n

 s
h

am
 U

S;
 

24
%

 i
n

 r
es

t 
g

ro
u

p
. 

D
if

fe
re

n
ce

 b
et

w
ee

n
 

U
S 

an
d

 s
h

am
 U

S 
n

o
t 

si
g

n
ifi

ca
n

t

B
as

el
in

e 
co

m
p

ar
is

o
n

s 
an

d
 c

o
m

p
lia

n
ce

 n
o

t 
m

en
ti

o
n

ed

Za
ch

ri
ss

o
n

-F
o

rs
el

l, 
19

82
39

R
C

T?
U

S,
 e

xe
rc

is
e

[8
]

Ph
ys

ic
al

 t
h

er
ap

y
cl

in
ic

. 
To

ta
l 

n
 =

 6
3,

m
ea

n
 a

g
e 

40
 

(5
0%

 f
em

al
e)

10
 t

re
at

m
en

t 
se

ss
io

n
s 

d
u

ri
n

g
1 

m
o

n
th

 f
o

r 
ea

ch
 p

at
ie

n
t.

 
n

 =
 r

o
u

g
h

ly
 1

5 
fo

r 
ea

ch
 g

ro
u

p
:

G
ro

u
p

 1
: 

U
S 

+ 
ex

er
ci

se
;

G
ro

u
p

 2
: 

sh
am

 U
S 

+ 
ex

er
ci

se
;

G
ro

u
p

 3
: 

U
S;

G
ro

u
p

 4
: 

sh
am

 U
S

Se
lf

-a
ss

es
sm

en
t 

o
f

im
p

ro
ve

m
en

t 
(“

co
n

si
d

er
ab

le
,”

 
“s

lig
h

t,
” 

o
r 

“n
o

 
im

p
ro

ve
m

en
t”

)

N
o

 s
ta

ti
st

ic
al

ly
 s

ig
n

ifi
ca

n
t 

d
if

fe
re

n
ce

s
b

et
w

ee
n

 t
h

e 
g

ro
u

p
s

H
o

w
 i

m
p

ro
ve

m
en

t 
w

as
 m

ea
su

re
d

 w
as

 n
o

t 
re

p
o

rt
ed

. 
N

 i
s 

lik
el

y 
sm

al
l.

R
es

u
lt

s 
in

co
m

p
le

te

A
lt

ay
 e

t 
al

., 
20

02
37

C
C

T
In

je
ct

io
n

[7
]

O
rt

h
o

p
ed

ic
 c

lin
ic

. 
To

ta
l 

n
 =

 1
20

, 
m

ea
n

 
ag

e 
44

. 
M

ea
n

 
sy

m
p

to
m

 d
u

ra
ti

o
n

 
8 

m
o

n
th

s

A
ll 

p
at

ie
n

ts
 g

o
t 

1–
2 

in
je

ct
io

n
s 

u
si

n
g

 “
p

ep
p

er
in

g
 t

ec
h

n
iq

u
e”

: 
G

ro
u

p
 1

: 
h

yd
ro

co
rt

is
o

n
e 

st
er

o
id

 i
n

je
ct

io
n

 (
n

 =
 6

0)
; 

G
ro

u
p

 2
: 

p
ro

ca
in

e 
an

es
th

et
ic

 
in

je
ct

io
n

 (
n

 =
 6

0)

G
lo

b
al

 s
co

re
 

en
co

m
p

as
si

n
g

 
p

ai
n

 r
el

ie
f,

 
p

at
ie

n
t 

sa
ti

sf
ac

ti
o

n
, 

su
b

je
ct

iv
e 

g
ri

p
 

st
re

n
g

th
, 

p
ai

n
 

w
it

h
 p

ro
vo

ca
ti

o
n

/
fu

n
ct

io
n

B
o

th
 g

ro
u

p
s 

im
p

ro
ve

d
 (

93
–9

5%
) 

in
 fi

rs
t 

2 
m

o
n

th
s,

 w
it

h
 n

o
 s

ig
n

ifi
ca

n
t 

in
te

r-
g

ro
u

p
 d

if
fe

re
n

ce
. 

R
es

u
lt

s 
n

o
t 

ch
an

g
ed

 a
t 

6,
 1

2 
m

o
n

th
s.

 
“T

h
e 

p
ep

p
er

in
g

 t
ec

h
n

iq
u

e 
se

em
s 

to
 b

e 
a 

re
lia

b
le

 m
et

h
o

d
 o

f 
tr

ea
tm

en
t”

R
an

d
o

m
iz

at
io

n
 m

et
h

o
d

: 
al

te
rn

at
io

n
. 

“P
ep

p
er

in
g

” 
te

ch
n

iq
u

e 
in

vo
lv

es
 

ab
o

u
t 

50
 s

m
al

l 
in

je
ct

io
n

s 
d

u
ri

n
g

 o
n

e 
in

je
ct

io
n

 s
es

si
o

n
. 

A
 s

al
in

e 
in

je
ct

io
n

 
co

n
tr

o
l 

g
ro

u
p

 w
as

 d
is

co
n

ti
n

u
ed

 e
ar

ly
 

d
u

e 
to

 p
at

ie
n

t 
d

is
co

m
fo

rt
.

In
je

ct
io

n
 s

id
e-

ef
fe

ct
s:

 n
o

n
e

N
ew

co
m

er
 e

t 
al

., 
20

01
33

R
C

T?
In

je
ct

io
n

[7
]

Sp
o

rt
s 

cl
in

ic
. 

To
ta

l 
n

 =
 3

9,
 a

g
es

 1
8–

65
 

(5
1%

 f
em

al
e)

. 
D

u
ra

ti
o

n
 <

4 
w

ee
ks

8-
w

ee
k 

p
ro

g
ra

m
: 

G
ro

u
p

 1
: 

re
h

ab
ili

ta
ti

o
n

 +
 s

h
am

 
in

je
ct

io
n

s 
(n

 =
 2

0)
; 

G
ro

u
p

 2
: 

re
h

ab
ili

ta
ti

o
n

 +
 s

te
ro

id
 

in
je

ct
io

n
s 

(n
 =

 1
9)

G
ri

p
 s

tr
en

g
th

, 
V

A
S 

p
ai

n
 s

co
re

, 
p

ai
n

 w
it

h
 

fu
n

ct
io

n
al

 
ac

ti
vi

ti
es

M
o

re
 t

h
an

 8
0%

 o
f 

al
l 

su
b

je
ct

s 
im

p
ro

ve
d

 
fr

o
m

 b
as

el
in

e 
to

 6
 m

o
n

th
s 

fo
r 

al
l 

sc
al

es
. 

“N
o

 s
ig

n
ifi

ca
n

t 
d

if
fe

re
n

ce
s 

b
et

w
ee

n
 t

h
e 

tw
o

 g
ro

u
p

s 
w

it
h

 t
h

e 
ex

ce
p

ti
o

n
 o

f 
an

 
im

p
ro

ve
m

en
t 

in
 t

h
e 

V
A

S 
p

ai
n

 i
n

 t
h

e 
co

rt
ic

o
st

er
o

id
 g

ro
u

p
 f

ro
m

 8
 w

ee
ks

 t
o

 
6 

m
o

n
th

s.
” 

In
 a

cu
te

 p
at

ie
n

ts
, 

“R
eh

ab
ili

ta
ti

o
n

 s
h

o
u

ld
 b

e 
fi

rs
t 

lin
e 

o
f 

tr
ea

tm
en

t 
. .

 .”

R
an

d
o

m
iz

ed
 m

et
h

o
d

 n
o

t 
sp

ec
ifi

ed
.

In
je

ct
io

n
 s

id
e-

ef
fe

ct
s:

 n
o

n
e 

sp
ec

ifi
ca

lly
 

n
o

te
d

 (
re

p
o

rt
 o

f 
3 

d
ro

p
o

u
ts

 i
n

 c
o

n
tr

o
ls

, 
1 

in
 i

n
je

ct
io

n
 g

ro
u

p
—

al
l 

cl
ai

m
 p

ai
n

 
fl

ar
e 

u
p

)

St
u

d
y 

 
D

es
ig

n
 

In
te

rv
en

ti
o

n
s

[Q
u

al
it

y 
Sc

o
re

]
St

u
d

y 
 

Po
p

u
la

ti
o

n
In

te
rv

en
ti

o
n

O
u

tc
o

m
es

R
es

u
lt

s
C

o
m

m
en

ts

?,
 in

su
ffi

ci
en

t 
in

fo
rm

at
io

n
; C

C
T,

 c
lin

ic
al

 c
o

n
tr

o
lle

d
 t

ri
al

; N
, s

tu
d

y 
p

o
p

u
la

ti
o

n
 s

iz
e;

 N
/A

, n
o

t 
ap

p
lic

ab
le

; N
SA

ID
, n

o
n

st
er

o
id

al
 a

n
ti

-i
n

fl
am

m
at

o
ry

 d
ru

g
; R

C
T,

 r
an

d
o

m
iz

ed
 c

o
n

tr
o

lle
d

 t
ri

al
; R

TW
, r

et
u

rn
 t

o
 w

o
rk

; U
S,

 u
lt

ra
so

u
n

d
; V

A
S,

 V
is

u
al

 
A

n
al

o
g

 S
ca

le
.

Ta
b

le
 3

.
C

o
n

t.



Treatment for Lateral Epicondylosis • 209

B
in

d
er

 e
t 

al
., 

19
85

42

U
S

R
C

T
[6

.5
]

G
en

er
al

 p
o

p
u

la
ti

o
n

. 
To

ta
l 

n
 =

 7
6,

 a
g

es
 

29
–5

9 
(3

2%
 

fe
m

al
e,

 2
8%

 
w

o
rk

er
s)

. 
M

ea
n

 
sy

m
p

to
m

 d
u

ra
ti

o
n

 
4–

5 
m

o
n

th
s

4-
 t

o
 6

-w
ee

k 
co

u
rs

e.
 1

2 
tr

ea
tm

en
t 

se
ss

io
n

s 
ea

ch
 p

at
ie

n
t:

G
ro

u
p

 1
: 

p
u

ls
ed

 U
S 

(n
 =

 3
8)

; 
G

ro
u

p
 2

: 
sh

am
 U

S 
(n

 =
 3

8)

Pa
in

 V
A

S 
sc

o
re

, 
p

ai
n

 o
n

 r
es

is
te

d
 

d
o

rs
ifl

ex
io

n
, 

lif
ti

n
g

, 
g

ri
p

 
st

re
n

g
th

63
%

 U
S 

p
at

ie
n

ts
 i

m
p

ro
ve

d
 (

“s
at

is
fa

ct
o

ry
 

o
u

tc
o

m
e”

) 
vs

. 
29

%
 p

la
ce

b
o

 (
P 

< 
0.

01
)

In
su

ffi
ci

en
t 

d
et

ai
ls

 o
n

 c
o

m
p

lia
n

ce
.

N
o

 c
o

m
m

en
ts

 o
n

 b
as

el
in

e 
at

tr
ib

u
te

s 
(p

ai
n

 l
ev

el
, 

et
c.

).
N

o
 m

en
ti

o
n

 o
f 

w
it

h
d

ra
w

al
s

So
lv

eb
o

rn
 e

t 
al

., 
19

95
36

R
C

T?
In

je
ct

io
n

[6
.5

]

O
rt

h
o

p
ed

ic
 c

lin
ic

. 
To

ta
l 

n
 =

 1
13

, 
m

ea
n

 a
g

e 
44

 
(3

5%
 f

em
al

e)
. 

M
ea

n
 

sy
m

p
to

m
 d

u
ra

ti
o

n
 

8–
9 

m
o

n
th

s

G
ro

u
p

 1
: 

st
er

o
id

 +
 l

id
o

ca
in

e 
in

je
ct

io
n

 (
n

 =
 5

4)
; 

G
ro

u
p

 2
: 

st
er

o
id

 +
 b

u
p

iv
ac

ai
n

e 
in

je
ct

io
n

 (
n

 =
 5

5)

V
A

S 
p

ai
n

 s
ca

le
, 

te
n

d
er

n
es

s,
 

p
ro

vo
ca

ti
o

n
 t

es
t,

 
lif

ti
n

g
 s

tr
en

g
th

, 
w

o
rk

 d
ay

s 
m

is
se

d

A
t 

2 
w

ee
ks

: 
in

 b
o

th
 g

ro
u

p
s 

co
m

b
in

ed
, 

37
 

w
er

e 
“m

u
ch

 b
et

te
r,”

 3
8 

“e
vi

d
en

tl
y 

b
et

te
r,”

 
23

 “
so

m
ew

h
at

 b
et

te
r.”

 B
u

p
iv

ac
ai

n
e 

m
o

re
 

ef
fe

ct
iv

e.
A

t 
1 

ye
ar

: 
n

o
 s

ig
n

ifi
ca

n
t 

d
if

fe
re

n
ce

 
b

et
w

ee
n

 g
ro

u
p

s

R
an

d
o

m
iz

at
io

n
 m

et
h

o
d

 n
o

t 
sp

ec
ifi

ed
. 

In
je

ct
io

n
 s

id
e-

ef
fe

ct
s:

 n
o

 r
ep

o
rt

 p
ro

vi
d

ed

St
ra

tf
o

rd
 e

t 
al

., 
19

89
46

R
C

T
U

S,
 m

as
sa

g
e

[6
.5

]

Sp
o

rt
s 

in
ju

ry
 c

lin
ic

, 
To

ta
l 

n
 =

 4
0,

 m
ea

n
 

ag
e 

= 
43

 
(5

0%
 f

em
al

e)
.

M
ea

n
 s

ym
p

to
m

 
d

u
ra

ti
o

n
 ∼

4 
m

o
n

th
s

3-
 t

o
 5

-w
ee

k 
co

u
rs

e:
 

G
ro

u
p

 1
: 

U
S 

+ 
p

la
ce

b
o

 
o

in
tm

en
t 

(n
 =

 9
);

G
ro

u
p

 2
: 

U
S 

+ 
C

yr
ia

x 
fr

ic
ti

o
n

s 
(n

 =
 1

1)
;

G
ro

u
p

 3
: 

p
h

o
n

o
p

h
o

re
si

s 
(n

 =
 1

0)
;

G
ro

u
p

 4
: 

p
h

o
n

o
p

h
o

re
si

s 
+ 

C
yr

ia
x 

fr
ic

ti
o

n
s 

(n
 =

 1
0)

A
d

va
n

ce
m

en
t 

in
 

th
er

ap
y;

 p
ai

n
 

an
d

 f
u

n
ct

io
n

 
V

A
S;

 p
ai

n
-f

re
e 

fu
n

ct
io

n
 a

n
d

 g
ri

p
 

st
re

n
g

th

N
o

 a
d

va
n

ta
g

e 
fo

u
n

d
 f

o
r 

fr
ic

ti
o

n
 m

as
sa

g
e 

o
r 

p
h

o
n

o
p

h
o

re
si

s.
C

o
n

cl
u

si
o

n
s:

 “
M

o
st

 c
o

st
-e

ff
ec

ti
ve

 m
et

h
o

d
 

o
f 

tr
ea

ti
n

g
 . 

. .
 is

 b
y 

U
S 

al
o

n
e”

La
ck

s 
tr

u
e 

p
la

ce
b

o
 g

ro
u

p
; 

d
es

p
it

e 
g

o
o

d
 

p
o

w
er

, 
fa

ct
o

ri
al

 d
es

ig
n

 m
ay

 l
im

it
 a

b
ili

ty
 

to
 d

et
ec

t 
d

if
fe

re
n

ce
s 

in
 t

re
at

m
en

t

Fr
ee

la
n

d
 &

 G
ri

b
b

le
, 

19
54

35

R
C

T?
In

je
ct

io
n

[6
]

Ph
ys

ic
al

 m
ed

ic
in

e 
cl

in
ic

. 
To

ta
l 

n
 =

 1
4 

(1
6 

in
je

ct
io

n
 s

it
es

).
 

A
g

es
, 

se
x,

 s
ym

p
to

m
 

d
u

ra
ti

o
n

 n
o

t 
sp

ec
ifi

ed

1–
2 

in
je

ct
io

n
s:

 
G

ro
u

p
 1

: 
h

yd
ro

co
rt

is
o

n
e 

st
er

o
id

 i
n

je
ct

io
n

 (
n

 =
 9

);
 

G
ro

u
p

 2
: 

p
ro

ca
in

e 
an

es
th

et
ic

 i
n

je
ct

io
n

 (
n

 =
 7

)

Ph
ys

ic
ia

n
’s

 
su

b
je

ct
iv

e 
as

se
ss

m
en

t 
o

f 
p

at
ie

n
t 

im
p

ro
ve

m
en

t

“D
es

p
it

e 
th

e 
sm

al
l n

u
m

b
er

s 
it

 is
 d

if
fi

cu
lt

 t
o

 
es

ca
p

e 
th

e 
co

n
cl

u
si

o
n

 t
h

at
 h

yd
ro

co
rt

is
o

n
e 

is
 n

o
 m

o
re

 e
ff

ec
ti

ve
 …

 t
h

an
 p

ro
ca

in
e”

Lo
w

 N
. 

Sc
an

t 
d

et
ai

ls
 p

ro
vi

d
ed

: 
ra

n
d

o
m

iz
at

io
n

 m
et

h
o

d
 n

o
t 

sp
ec

ifi
ed

; 
ti

m
in

g
 o

f 
ev

al
u

at
io

n
 u

n
cl

ea
r.

N
o

 r
ep

o
rt

 p
ro

vi
d

ed
 o

n
 s

id
e-

ef
fe

ct
s

H
aa

h
r 

&
 A

n
d

er
se

n
, 

20
03

52

R
C

T
R

es
t

[6
]

R
ef

er
re

d
 b

y 
g

en
er

al
 

p
ra

ct
it

io
n

er
s.

 
To

ta
l 

n
 =

 2
66

, 
ag

es
 =

 1
8–

66
 

(5
7%

 f
em

al
e)

. 
Sy

m
p

to
m

 
d

u
ra

ti
o

n
 <

 1
 y

ea
r

6-
 t

o
 8

-w
ee

k 
co

u
rs

e:
 

G
ro

u
p

 1
: 

“m
in

im
al

 i
n

te
rv

en
ti

o
n

” 
p

ro
vi

d
ed

 r
ea

ss
u

ra
n

ce
; 

m
o

d
er

at
e 

ac
ti

vi
ty

 e
n

co
u

ra
g

ed
; 

er
g

o
n

o
m

ic
s 

(n
 =

 1
41

);
G

ro
u

p
 2

: 
tr

ea
tm

en
t 

as
 

u
su

al
 b

y 
g

en
er

al
 

p
ra

ct
it

io
n

er
 (

n
 =

 1
25

)

Se
lf

-r
at

in
g

 o
f 

o
ve

ra
ll 

p
ro

g
re

ss
, 

p
ai

n
; 

fu
n

ct
io

n
. 

W
o

rk
 a

b
se

n
ce

, 
vi

si
ts

 f
o

r 
PT

 a
n

d
 

m
ed

ic
al

 c
ar

e,
 

fi
lin

g
 f

o
r 

w
o

rk
m

an
’s

 
co

m
p

en
sa

ti
o

n

N
o

 d
if

fe
re

n
ce

s 
fo

u
n

d
 b

et
w

ee
n

 e
it

h
er

 
g

ro
u

p
 a

t 
3 

m
o

n
th

s,
 6

 m
o

n
th

s,
 a

n
d

 
12

 m
o

n
th

s.
 

In
 a

ll 
p

at
ie

n
ts

 “
o

ve
ra

ll 
im

p
ro

ve
m

en
t”

in
 p

ai
n

-f
u

n
ct

io
n

: 
69

%
 a

t 
3 

m
o

n
th

s;
 

83
%

 a
t 

12
 m

o
n

th
s

In
 a

n
 a

tt
em

p
t 

to
 m

ir
ro

r 
p

ra
ct

ic
e 

re
al

it
ie

s 
n

o
 r

ig
id

, 
w

el
l-

d
efi

n
ed

 p
ro

to
co

l
u

se
d

 f
o

r 
ei

th
er

 g
ro

u
p

. 
B

o
th

 g
ro

u
p

s
re

ce
iv

ed
 s

o
m

e 
PT

, 
U

S,
 i

n
je

ct
io

n
s,

 b
ra

ci
n

g
al

th
o

u
g

h
 o

ve
ra

ll 
g

ro
u

p
 2

 r
ec

ei
ve

d
 m

o
re

St
u

d
y 

 
D

es
ig

n
 

In
te

rv
en

ti
o

n
s

[Q
u

al
it

y 
Sc

o
re

]
St

u
d

y 
 

Po
p

u
la

ti
o

n
In

te
rv

en
ti

o
n

O
u

tc
o

m
es

R
es

u
lt

s
C

o
m

m
en

ts

?,
 in

su
ffi

ci
en

t 
in

fo
rm

at
io

n
; C

C
T,

 c
lin

ic
al

 c
o

n
tr

o
lle

d
 t

ri
al

; N
, s

tu
d

y 
p

o
p

u
la

ti
o

n
 s

iz
e;

 N
/A

, n
o

t 
ap

p
lic

ab
le

; N
SA

ID
, n

o
n

st
er

o
id

al
 a

n
ti

-i
n

fl
am

m
at

o
ry

 d
ru

g
; R

C
T,

 r
an

d
o

m
iz

ed
 c

o
n

tr
o

lle
d

 t
ri

al
; R

TW
, r

et
u

rn
 t

o
 w

o
rk

; U
S,

 u
lt

ra
so

u
n

d
; V

A
S,

 V
is

u
al

 
A

n
al

o
g

 S
ca

le
.



210 • nimgade et al.

M
u

rl
ey

, 
19

54
32

R
C

T?
In

je
ct

io
n

[6
]

Po
p

u
la

ti
o

n
 n

o
t 

sp
ec

ifi
ed

. 
To

ta
l 

n
 =

 3
7,

 m
ea

n
 a

g
e 

42
 

(1
9%

 f
em

al
e)

. 
D

u
ra

ti
o

n
 n

o
t 

sp
ec

ifi
ed

In
je

ct
io

n
 ×

 1
: 

G
ro

u
p

 1
: 

h
yd

ro
co

rt
is

o
n

e 
st

er
o

id
 i

n
je

ct
io

n
 (

n
 =

 1
9)

;
G

ro
u

p
 2

: 
p

ro
ca

in
e 

an
es

th
et

ic
 i

n
je

ct
io

n
 (

n
 =

 1
8)

Ph
ys

ic
ia

n
’s

 
su

b
je

ct
iv

e 
as

se
ss

m
en

t 
o

f 
p

at
ie

n
t 

im
p

ro
ve

m
en

t

A
ft

er
 1

 w
ee

k 
an

d
 4

 w
ee

ks
: 

si
g

n
ifi

ca
n

tl
y 

m
o

re
 p

at
ie

n
ts

 “
m

u
ch

 im
p

ro
ve

d
/im

p
ro

ve
d

” 
in

 s
te

ro
id

 g
ro

u
p

. 
“L

o
ca

l 
in

je
ct

io
n

 
o

f 
h

yd
ro

co
rt

is
o

n
e 

ac
et

at
e 

ca
u

se
s 

re
lie

f 
o

f 
sy

m
p

to
m

s 
in

 a
 h

ig
h

 p
ro

p
o

rt
io

n
 o

f 
ca

se
s”

B
as

el
in

e 
ch

ar
ac

te
ri

st
ic

s 
o

f 
p

at
ie

n
t 

g
ro

u
p

s 
n

o
t 

p
ro

vi
d

ed
. 

R
an

d
o

m
iz

ed
 m

et
h

o
d

 
n

o
t 

sp
ec

ifi
ed

.
In

je
ct

io
n

 s
id

e-
ef

fe
ct

s 
re

p
o

rt
in

g
: 

“N
o

p
at

ie
n

ts
 w

er
e 

m
ad

e 
w

o
rs

e 
. .

 .”

Sa
ar

to
k 

&
 E

ri
ks

so
n

, 
19

86
34

R
C

T?
In

je
ct

io
n

[6
]

Pr
im

ar
y 

ca
re

 
p

h
ys

ic
ia

n
 r

ef
er

ra
ls

. 
To

ta
l 

n
 =

 2
1,

 
m

ea
n

 a
g

e 
45

 
(2

5%
 f

em
al

e)
. 

Sy
m

p
to

m
 d

u
ra

ti
o

n
 

n
o

t 
sp

ec
ifi

ed

2-
w

ee
k 

p
ro

g
ra

m
: 

G
ro

u
p

 1
: 

N
SA

ID
s 

(n
 =

 1
0)

; 
G

ro
u

p
 2

: 
st

er
o

id
 (

b
et

am
et

h
as

o
n

e)
 

in
je

ct
io

n
s 

(n
 =

 1
1)

G
ri

p
 s

tr
en

g
th

, 
p

ai
n

s 
sc

o
re

s 
d

u
ri

n
g

 p
ro

vo
ca

ti
ve

 
m

an
eu

ve
rs

, 
te

n
d

er
n

es
s,

 
p

at
ie

n
t’

s 
g

lo
b

al
 

as
se

ss
m

en
t,

 
p

h
ys

ic
ia

n
’s

 g
lo

b
al

 
as

se
ss

m
en

t

A
ft

er
 2

 w
ee

ks
: 

ab
o

u
t 

h
al

f 
th

e 
p

at
ie

n
ts

 
im

p
ro

ve
d

, 
b

u
t 

“t
h

er
e 

w
er

e 
n

o
 s

ig
n

ifi
ca

n
t

d
if

fe
re

n
ce

s 
b

et
w

ee
n

 t
h

e 
tw

o
 t

re
at

m
en

t 
g

ro
u

p
s”

Sm
al

l 
N

—
b

u
t 

au
th

o
rs

 d
es

cr
ib

e 
th

is
 a

s 
a 

p
ilo

t 
st

u
d

y.
 R

an
d

o
m

iz
ed

 m
et

h
o

d
 n

o
t

sp
ec

ifi
ed

.
In

je
ct

io
n

 s
id

e-
ef

fe
ct

s:
 t

ra
n

si
en

t 
in

je
ct

io
n

 
si

te
 p

ai
n

St
ru

ijs
 e

t 
al

., 
20

03
44

R
C

T
M

an
ip

u
la

ti
o

n
, 

th
er

ap
y

[6
]

R
ef

er
re

d
 b

y 
g

en
er

al
 

p
ra

ct
it

io
n

er
s.

 T
o

ta
l 

n
 =

 2
8,

 m
ea

n
 

ag
e 

47
 (

46
%

 
fe

m
al

e)

G
ro

u
p

 1
: 

m
an

ip
u

la
ti

o
n

 o
f 

w
ri

st
 

(n
 =

 1
3)

;
G

ro
u

p
 2

: 
tr

ad
it

io
n

al
 t

h
er

ap
y 

(m
as

sa
g

e,
 e

xe
rc

is
e,

 U
S)

 
(n

 =
 1

5)

Se
lf

-r
at

in
g

 o
f 

o
ve

ra
ll 

p
ro

g
re

ss
, 

p
ai

n
; 

st
re

n
g

th
, 

ra
n

g
e 

o
f 

m
o

ti
o

n

A
t 

3 
w

ee
ks

: 
m

an
ip

u
la

ti
o

n
 g

ro
u

p
 s

h
o

w
ed

 
g

re
at

er
 o

ve
ra

ll 
p

ro
g

re
ss

. 
A

t 
6 

w
ee

ks
: 

m
an

ip
u

la
ti

o
n

 g
ro

u
p

 h
ad

 l
es

s 
p

ai
n

Th
is

 w
as

 p
ilo

t 
st

u
d

y;
 h

en
ce

 s
m

al
l 

N

V
er

h
aa

r 
et

 a
l.,

 1
99

645

R
C

T
In

je
ct

io
n

, 
m

as
sa

g
e,

 
m

an
ip

u
la

ti
o

n
[6

]

U
n

iv
er

si
ty

 h
o

sp
it

al
 

o
u

tp
at

ie
n

ts
. 

To
ta

l 
n

 =
 1

06
, 

ag
es

 
16

–6
5 

(4
4%

 
fe

m
al

e)
. 

M
ea

n
 

sy
m

p
to

m
 

d
u

ra
ti

o
n

 3
3 

w
ee

ks

G
ro

u
p

 1
: 

PT
 (

d
ee

p
 t

ra
n

sv
er

se
 

m
as

sa
g

e 
+ 

M
ill

’s
 m

an
eu

ve
r)

 1
2 

se
ss

io
n

s 
o

ve
r 

4 
w

ee
ks

; 
af

te
r 

6 
w

ee
ks

 2
9 

re
ce

iv
ed

 f
u

rt
h

er
 P

T 
(n

 =
 5

6)
;

G
ro

u
p

 2
: 

u
p

 t
o

 3
 s

te
ro

id
 

in
je

ct
io

n
s 

o
ve

r 
6 

w
ee

ks
. 

A
ft

er
 

6 
w

ee
ks

 1
3 

g
o

t 
m

o
re

 i
n

je
ct

io
n

s 
an

d
 3

 g
o

t 
PT

 (
n

 =
 5

3)

Pa
in

 s
ev

er
it

y,
 

p
ai

n
 o

n
 r

es
is

te
d

 
w

ri
st

 d
o

rs
ifl

ex
io

n
, 

RT
W

, 
g

ri
p

 
st

re
n

g
th

, 
p

at
ie

n
t 

sa
ti

sf
ac

ti
o

n

A
t 

6 
w

ee
ks

: 
in

je
ct

io
n

 g
ro

u
p

 s
ig

n
ifi

ca
n

tl
y 

im
p

ro
ve

d
 v

s.
 P

T 
re

g
ar

d
in

g
: 

o
ve

ra
ll 

p
ai

n
 f

re
e,

 p
at

ie
n

t 
“s

at
is

fi
ed

,”
 R

TW
, 

p
ai

n
 f

re
e 

re
si

st
ed

 w
ri

st
 d

o
rs

ifl
ex

io
n

, 
g

ri
p

 s
tr

en
g

th
, 

“E
xc

el
le

n
t-

G
o

o
d

” 
re

su
lt

s.
A

t 
1 

ye
ar

: 
n

o
 s

ig
n

ifi
ca

n
t 

d
if

fe
re

n
ce

s/
eq

u
iv

-
o

ca
l 

re
su

lt
s 

re
: 

g
ri

p
 s

tr
en

g
th

, 
p

ai
n

, 
RT

W
. 

Su
rg

er
y 

u
n

d
er

w
en

t 
b

y 
17

 i
n

 i
n

je
ct

io
n

 
g

ro
u

p
, 

14
 i

n
 P

T

La
ck

s 
tr

u
e 

p
la

ce
b

o
 g

ro
u

p
. 

M
u

lt
ip

le
 

co
in

te
rv

en
ti

o
n

s:
 a

ft
er

 6
 w

ee
ks

, 
30

%
 o

f 
al

l 
p

at
ie

n
ts

 h
ad

 s
u

rg
er

y 
an

d
 2

0%
 g

o
t 

co
m

b
in

at
io

n
 P

T/
in

je
ct

io
n

 t
re

at
m

en
t.

In
je

ct
io

n
 s

id
e-

ef
fe

ct
s:

 n
o

 s
ki

n
 i

n
fe

ct
io

n
s 

o
r 

h
yp

o
p

ig
m

en
ta

ti
o

n
 s

ee
n

St
u

d
y 

 
D

es
ig

n
 

In
te

rv
en

ti
o

n
s

[Q
u

al
it

y 
Sc

o
re

]
St

u
d

y 
 

Po
p

u
la

ti
o

n
In

te
rv

en
ti

o
n

O
u

tc
o

m
es

R
es

u
lt

s
C

o
m

m
en

ts

?,
 in

su
ffi

ci
en

t 
in

fo
rm

at
io

n
; C

C
T,

 c
lin

ic
al

 c
o

n
tr

o
lle

d
 t

ri
al

; N
, s

tu
d

y 
p

o
p

u
la

ti
o

n
 s

iz
e;

 N
/A

, n
o

t 
ap

p
lic

ab
le

; N
SA

ID
, n

o
n

st
er

o
id

al
 a

n
ti

-i
n

fl
am

m
at

o
ry

 d
ru

g
; R

C
T,

 r
an

d
o

m
iz

ed
 c

o
n

tr
o

lle
d

 t
ri

al
; R

TW
, r

et
u

rn
 t

o
 w

o
rk

; U
S,

 u
lt

ra
so

u
n

d
; V

A
S,

 V
is

u
al

 
A

n
al

o
g

 S
ca

le
.

Ta
b

le
 3

.
C

o
n

t.



Treatment for Lateral Epicondylosis • 211

reflect the natural course of recovery. Another study41

yielded mixed results: a significant improvement was
found for ultrasound over rest but not over sham ultra-
sound. The authors and reviewers variously concluded
that beneficial treatment effects of ultrasound could
reflect benefits of careful supervision or compression
effects from the head of the ultrasound device.40 All
these studies, however, had weaknesses such as small
study population or insufficient elaboration of method-
ological details. One dissenting study42 found ultra-
sound beneficial. Patients receiving ultrasound for up to
6 weeks outperformed sham ultrasound recipients, and
after 1 year ultrasound recipients had a lower incidence
of recurrence. This study, however, provided relatively
few methodological details.

Halle et al.43 found no significant changes between
ultrasound and phonophoresis (which utilizes ultra-
sound to enhance delivery of topical therapeutics): all
groups improved, which could reflect a benign natural
history or simply general beneficial effects of ultra-
sound. The study, however, had only 12 subjects in each
group.

Other Physiotherapy Modalities. One relevant study,44

although a small, short-term pilot study, found that
manipulation outperformed multimodal physiotherapy.
Two other studies with lower quality scores found that
injection45 or ultrasound46 outperformed manipulation
or massage in the short term. Five relevant clinical con-
trolled studies pertaining to bracing/splinting were iden-

tified, but were of insufficient quality to include in the
analysis.

Relative Rest

Although clinically relevant experiments probably can-
not employ strict rest control groups, five studies
(Table 5) did have “relative rest” groups receiving treat-
ments such as ergonomic advice, NSAIDs, or vitamin C.
Three of these29,30,41 demonstrated benefits of interven-
tions such as steroid injections, physiotherapy, and
ultrasound over relative rest in the short term
(<2 months). In the longer term all patients improved;
generally no difference was found between relative rest
and the interventions studied. This is consistent with the
natural history of lateral epicondylitis where most sub-
jects improve within 1 year from onset of symptoms.

Has Overall Study Quality Improved Over Time?

No increase in study quality (ascertained by internal
validity) was noted with the passage of time (Figure 1);
a low Pearson product-moment correlation between
publication year and quality score of 0.039 (n = 30,
P = 0.84) was found. Using partial correlation to adjust
for journal quality (2002 ISI journal impact factor), the
correlation between publication year and quality score
was 0.368, but remained insignificant (df = 14,
P = 0.161).§

§Even after removing older outlier publications from the 1950s, the corre-
lation between year and quality remained low (r = 0.101, n = 28, P = 0.609),
and the partial correlation remained insignificant (r = −0.244, df = 12, P < 0.40).

Table 4. Summary of Studies Comparing Steroid Injection (I) with Other Treatments

Study Quality Score Short-Term Results Long-Term Results

Price et al., 199131 9.0 I > anesthetic injection I = anesthetic
Hay et al., 199930 8.5 I > placebo I = placebo
Smidt et al., 200223 8.5 I > PT I = PT = Rest
Newcomer et al., 200133 7.0 I = sham injection I > sham injection (for pain only)
Murley, 195432 6.0 I > anesthetic
Saartok & Eriksson, 198634 6.0 I = NSAID

PT, multimodal physical therapy. “I > X” indicates that I outperformed X. Short term is <2 months.

Table 5. Summary of Studies Comparing Relative Rest Group (R) with Other Treatments

Study Quality Score Control Group Short-Term Results Long-Term Results

Hay et al., 199930 8.5 Vitamin C R < I R = I
Smidt et al., 200223 8.5 Ergonomic advice, NSAID R < I, R < PT R = PT, R = I
Lundeberg et al., 198841 8.0 Rest R < U R < U (3 months)
Haahr & Andersen, 200352 6.0 “Reassurance,” Ergonomic advice R = “Treatment as usual” R = “Treatment as usual”
Saartok & Eriksson, 198634 6.0 NSAID R = I

I, steroid injection; PT, multimodal physical therapy; U, ultrasound alone; “R > X” indicates that R outperformed intervention X. Short term is <2 months.
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DISCUSSION

Steroid injection (16 of the 30 studies included) was
overwhelmingly the most studied intervention. Evidence
indicates that steroid injections provided more immedi-
ate relief than other nonsurgical interventions for pain
and function when assessed during the first months of
treatment. This mirrors results from other reviews.21,23,24

For workers, injections during the acute phase may
allow earlier return to work (although care must be
taken to prevent reinjury). Injections have a favorable
side-effect profile with Smidt et al.29 reporting no tendon
ruptures. Sixty percent of patients, however, experi-
enced minor problems such as pain flare ups or skin
irritation. Most studies reported injecting approxi-
mately 1 mL of steroid, often with an equal volume
local anesthetic, just distal to the lateral epicondyle, over
the region of maximal tenderness, often with elbow bent
and forearm resting in pronation.

Factors to be taken into account include patient
preference and prior injections given reports of tendon
rupture following steroid injection.47–49 No evidence21

favored any one steroid composition or any particular
adjunctive local anesthetic. Quite possibly injection
technique (peppering vs. single injections) does make a
difference, although direct comparisons are lacking. The
demonstrated short-term advantages to steroid injec-
tions, however, appear not to persist (at least without
repeated injections).

In the longer term, Smidt et al.,29 in the highest-qual-
ity paper of relevance, reported that multidisciplinary
physical therapy outperforms steroid injection at 1 year.
Physical therapy also provided more relief than relative
rest for time periods less than 1 year. Therefore, if the
pain is not severe and the patient is willing to devote
the time to physical therapy, it may be a reasonable
treatment option for improving pain and function more
rapidly than expectant waiting and relative rest. Given
its salutary effects for other repetitive strain injury con-
ditions,14 it is unfortunate that more studies did not
address exercise.

Overall, there is little evidence regarding beneficial
effects of isolated ultrasound, with support coming from
only one study. Unfortunately, insufficient evidence
exists for the evaluation of massage or manipulation.
The lack of evidence regarding passive physiotherapy
components mirrors prior relevant reviews for ultra-
sound,18,20 bracing/splinting,50 or massage therapy.22 At
best, prior reviews found only “weak” evidence in favor
of ultrasound (or evidence indicative of a “trend”).3,19

Clearly, additional high-quality studies will be required
to compare efficacy of different physiotherapy compo-
nents, especially exercise vs. passive modalities.

Based on the reviewed data, for patients that need to
return to work or their usual activities more rapidly,
practitioners can recommend a judicious number of ste-
roid injections (usually one or two) for pain relief in the
first few weeks or months and physiotherapy (including
active exercise) at any stage. An advantage to exercise
is that after proper training it can be self-administered,
thus reducing the cost of this intervention.

Comment on Research Quality

A number of authors have noted methodological flaws
in literature involving lateral epicondylosis treat-
ment,3,14–17 and have called for methodologically rigor-
ous studies. This is the first review to systematically
track the quality of studies over time. Despite some
high-quality studies, we found little evidence that over-
all quality of studies has improved over time, even when
adjusting for journal quality (impact factor). This is
especially surprising given recent emphasis on evidence-
based medicine.

Common problems found in the studies reviewed
included:

1. Low number of study participants (eg, one study
spread 48 patients across four treatment
groups43).

Figure 1. No increase in study quality (internal validity) score was
noted with the passage of time (r = 0.039, n = 30, P = 0.84).
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2. Admixture of symptoms or cointerventions.
Some studies mixed a wide variety of symptoms
which makes isolating efficacy of any given inter-
vention difficult.

3. Insufficient reporting. Failure to report crucial
details such as treatment randomization method,
for instance, led to down-grading of several self-
termed RCT studies to CCT status.

4. Lack of a placebo group. Only 4 of 16 injection
studies used something close to a true control
such as placebo tablets30 or sham injections.33

Controls are important, because most studies
showed improvement in both control and inter-
vention groups. This may reflect either natural
history of the condition or placebo effects.16

An important research challenge is whether outcomes
should relate to pain, function, or both. Family practi-
tioners, for instance, may emphasize pain reduction,
while occupational clinics may emphasize returning
patients to activity. Such differences in goals may also
determine treatment aggressiveness. An additional chal-
lenge is how to compare intervention “dosing.” For
instance, can six massage sessions be compared with one
steroid injection?

Weaknesses of our review might include use of the
Cochrane quality (internal validity) score, which does
not take into account size of the study population. How-
ever, this score correlated fairly well with other quality
criterion and, in any case, was used primarily as an
initial screen. The English language restriction employed
might present another potential weakness. However,
this restriction likely did not alter findings. In one review
of physiotherapy for lateral epicondylosis,19 only one of
15 “potentially eligible” non-English studies made the
quality screening criteria utilized (Amsterdam–Maas-
tricht criteria). English studies were over six times more
likely to make the final cut. Allowing for a variety of
control interventions such as relative rest, ergonomic
advice, vitamins, or NSAIDs may also be construed as
a weakness. These controls represent current clinically
prevalent interventions.51

CONCLUSION

In the short term (<2 to 3 months), active interventions,
especially steroid injections, appear more efficacious
than relative rest. Multimodal physiotherapy that
includes exercise appears efficacious in the short and
long term. In the long term, active physiotherapy outper-
forms injections, although it does not appear signifi-

cantly better than relative rest after 1 year. Although
patients on relative rest eventually improve, early active
interventions such as injections and exercise therapy may
help attain functional goals more quickly. Despite some
excellent recent research,29 there is still a need for more
studies that address previous study design limitations.
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