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[ case report ]

L
ateral epicondylalgia, commonly called tennis elbow, is described 
as a tendinopathy at the common extensor origin at the lateral 
epicondyle of the humerus.25,26,39 Lateral epicondylalgia is the 
most common elbow problem in athletes, especially in tennis 

players.1,17 At-risk populations also include those with professions 
that require repetitive and/or forceful/heavy manual tasks,44,45,50

nonneutral wrist postures,45 and repeti-
tive gripping.9,52,53,55 To date, there is no 
consensus on the optimal treatment ap-
proach for lateral epicondylalgia, which is 
in large part due to its unclear underlying 
etiology.10,52

Because most treatment approaches 
for lateral epicondylalgia are based on 
the premise of impairments of the wrist 
extensor musculature or elbow joint mo-
bility, interventions tend to focus on ad-
dressing the elbow region. Accordingly, 
proposed interventions include manual 
therapy,51-53 iontophoresis,49 strengthen-
ing and stretching of the wrist extensor 
and forearm supinator musculature,36 
nonsteroidal anti-inflammatory drugs,33 
eccentric training,38 splinting and brac-
ing,33 cortisone injections,12 or a wait-and-
see policy.46 Bisset et al10 concluded that 
more research is required to examine the 
effects of these interventions. Dick et al15 
concluded that an analysis of workplace 
management of lateral epicondylalgia 
was not possible, due to the poor qual-
ity of research. To date, research that has 
tested the effect of any single intervention 
for the treatment of lateral epicondylal-
gia is scarce,10,21 including interventions 
that focus on addressing weakness of the 
scapular musculature.

TT STUDY DESIGN: Case report.

TT BACKGROUND: Addressing weakness of the 
shoulder region, especially the rotator cuff and 
scapular musculature, is often suggested clini-
cally for the treatment of individuals with lateral 
epicondylalgia. However, to our knowledge, the 
clinical effectiveness of this approach has not been 
established.

TT CASE DESCRIPTION: The patient was a 
54-year-old woman with a 5-month history of 
right lateral elbow pain, whose symptoms were 
reproduced with clinical tests typically used to 
diagnose lateral elbow tendinopathy. The patient 
also demonstrated weakness in her middle and 
lower trapezius muscles, and the medial border of 
her scapula, measured with a tape measure, was 
11 cm lateral from the spinous processes of the 
thoracic spine with the patient standing in relaxed 
stance. Based on improved grip strength and re-
duced associated elbow pain when tested with the 
scapula manually corrected in a more adducted 
position, treatment focused solely on strengthen-
ing of the middle and lower trapezius muscles over 
a 10-week period.

TT OUTCOMES: Following the intervention, the 
patient presented with improved scapular position, 
with the medial border of the scapula being 9 
cm lateral to the midthoracic spine. The patient’s 
middle and lower trapezius strength improved 
from 3+/5 and 4–/5, respectively, to 5/5, and her 
grip strength from 26.1 to 42.2 kg. The patient’s 
scores on the Disabilities of the Arm, Shoulder and 
Hand questionnaire also improved from 44.2 at the 
initial evaluation to 0 at the completion of therapy, 
with the patient being able to perform all of her 
daily activities in a pain-free manner.

TT DISCUSSION: The results of this case report 
suggest that assessment and treatment of 
scapular musculature warrant consideration in the 
management of individuals with lateral epicon-
dylalgia.

TT LEVEL OF EVIDENCE: Therapy, level 4. 
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[ case report ]
Clinically, based on expert opinion, 

rotator cuff and scapular musculature 
weakness in individuals with lateral epi-
condylalgia is commonly addressed by re-
ducing the stresses placed on the wrist/
forearm musculature.4,16 Alizadehkhaiyat 
et al4 identified weaker rotator cuff mus-
culature in patients with lateral epicon-
dylalgia compared to that of a control 
group, but did not address scapular mus-
culature strength. More recently, Lucado 
et al29 reported the presence of lower tra-
pezius muscle weakness in tennis players 
with lateral epicondylalgia. Clinically, 
the authors of this case report noted that 
modifying scapular position into adduc-
tion in individuals with weak scapular 
musculature and an abducted scapula 
also modifies the position of the humerus 
and reduces lateral epicondylalgia symp-
toms. More importantly, we have found 
that this scapular correction often results 
in improvement in grip strength.

The purpose of this case report was 
to document the effects of an exercise 
program focused solely on changing the 
strength of the scapular musculature 
and position of the scapula to address 
the pain and functional limitations of an 
individual with lateral epicondylalgia.

CASE DESCRIPTION

Patient Characteristics

T
he  patient  was  a  54-year-old, 
right-handed woman with a height 
of 1.75 m, a body mass of 76 kg, and 

a body mass index of 24.8 kg/m2. Her 
primary activities were to care for her 2 
children and to perform daily household 
activities. Informed consent was obtained 
and patient rights were protected ac-
cording to the established policies of the 
Kaiser Permanente Institutional Review 
Board Committee.

The patient described a 5-month his-
tory of right lateral elbow pain that she 
first noticed after performing volun-
teer work that included carrying tarps 
and mulch. The patient had seen her 
primary-care physician, who prescribed 
pain medication, and, after a follow-up 

visit with her physician, was referred to 
physical therapy for evaluation and treat-
ment. The patient’s symptoms had not 
improved in the 5-month period prior to 
her physical therapy evaluation and did 
not change with pain medication. The pa-
tient stated that she had right lateral el-
bow pain that occurred with movements 
requiring wrist extension and activities 
of daily living, such as lifting her child 
and scrubbing her kitchen counter. The 
pain also consistently interrupted her 
sleep once a night. To manage her symp-
toms, she applied ice on her elbow, which 
helped temporarily. She had not received 
any prior therapeutic intervention. The 
patient’s goal was to return to her prior 
level of pain-free elbow function for her 
everyday activities.

Examination/Evaluation
Functional Status  Prior to each treat-
ment session, the patient completed a 
self-administered Disabilities of the Arm, 
Shoulder and Hand (DASH)6 question-
naire to document the functional status 
of her upper extremity. The DASH dis-
ability/symptom component consists 
of 30 questions, each scored on a 1-to-
5-point scale. The DASH raw score is 
transformed to a score out of 100, with 
higher scores indicating poorer function. 
The minimal detectable change for both 
elbow pain and elbow problems is 9.33 
points.13 The minimal clinically impor-
tant difference for elbow pain and elbow 
problems is 10.32 and 9.11 points, respec-
tively.13 The DASH minimal detectable 
change and minimal clinically impor-
tant difference for shoulder pain are 13 
(mean) and 15 points, respectively.7 The 
preintervention score was 44.2 points.
Pain  An 11-point numeric pain rating 
scale (NPRS)47 was used to quantify the 
severity of her symptoms during pain-
provoking activities. NPRS scores range 
from 10 to 0, with lower scores indicating 
improvement in pain. The minimal clini-
cally important difference for the NPRS 
in patients with shoulder pain is 2.17 
points.32 The patient indicated a similar 
NPRS score of 7/10 when attempting to 

pick up her child and also when cleaning 
the shower.
Cervical Spine and Shoulder Examina-
tion  The patient demonstrated full and 
pain-free cervical spine, shoulder, and 
elbow active range of motion. Accessory 
and passive joint mobility testing of the 
cervical spine and glenohumeral joint, 
as described by Childs et al11 and Yung et 
al,56 was performed, as these structures 
can be possible sources of referred pain to 
the elbow and did not elicit the patient’s 
symptoms. Further, all upper-limb neu-
rodynamic tests, peripheral nerve trunk 
palpation,19,27 and the Spurling54 test were 
negative.
Elbow Examination  Symptom repro-
duction of lateral elbow pain occurred 
with the following clinical tests com-
monly used for the diagnosis of lateral 
elbow tendinopathy: the Cozen test, the 
Maudsley test, and the lateral epicondy-
litis test.18 Furthermore, palpation along 
the common wrist extensor tendon over 
the lateral epicondyle also reproduced 
the patient’s elbow symptoms. Resisted 
wrist extension also elicited the patient’s 
symptoms, precluding a valid strength 
measurement from being performed.22,37

Standing Posture  Upper extremity align-
ment was measured independently by 2 
physical therapists and assessed qualita-
tively in a standing position, as described 
by Kendall et al22 and Sahrmann.40 In 
this case, the patient demonstrated an 
abducted position of her scapula that ac-
companied a relative internal rotation of 
the humerus, with the cubital fossa fac-
ing anterior and medial. Upon manual 
correction of the scapular position into a 
more adducted position, as described by 
Sahrmann,40 humeral position returned 
to neutral, with the cubital fossa facing 
anterior. This indicated an abducted 
scapula on her affected side, without any 
specific humeral fault. Last, as described 
by Sobush et al,48 2 separate testers, us-
ing a tape measure, independently quan-
tified the distance between the medial 
border of the scapula and the midline of 
the thorax (spinous processes). The mea-
sured distance was 11 cm for the affected 
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side and 9 cm for the nona� ected side, 
whereas previously reported normal val-
ues were (mean � SD) 8.3 � 1.25 cm.48

Grip Strength  Grip strength was as-
sessed with and without manual scapular 
correction. The purpose of this test was 
to assess the e� ect scapular position had 
on the patient’s grip strength and elbow 
pain during a gripping task. For testing, a 
Jamar dynamometer (Sammons Preston 
Rolyan, Bolingbrook, IL) was used, and 
the patient’s elbow was fl exed to 90°, with 
the wrist and forearm held in neutral and 
the glenohumeral joint in a neutral rest-
ing position. Only scapular position was 
modifi ed between the tests, and for each 
scapular position the patient performed 
3 trials of 5 seconds in duration. With 
the scapula in its usual resting position, 
the patient had a grip strength of 26.1 kg 
prior to lateral elbow pain rated at 7/10. 
In comparison, with the scapula passive-
ly manually corrected into a more ad-
ducted and posteriorly tilted position, as 
described by Sahrmann,40 grip strength, 
without any elbow pain, was 33.7 kg.
Scapular Musculature  Strength testing 
of the middle and lower trapezius was 
performed in a prone testing position, 

as described by Kendall et al,22 with the 
scapula in its usual resting position. Test-
ing was performed independently by 2 
licensed physical therapists, and scores 
from 0 to 5 were used as described by 
Kendall et al.22 Middle trapezius strength 
was considered to be 3+/5, whereas lower 
trapezius strength was 4–/5.
Electromyography and Grip Strength  To 
potentially gain additional insight on the 
infl uence of scapular repositioning on the 
activation level of the wrist musculature, 
electromyographic (EMG) signals for 
the extensor carpi radialis brevis (ECRB) 
and biceps brachii were collected when 
performing a standardized grip task with 
and without correction of scapular posi-
tion. The EMG signals were recorded at 
1500 Hz and subsequently band-pass fi l-
tered (80-250 Hz). Data were full-wave 
rectifi ed, and a moving-average smooth-
ing algorithm (50-millisecond window) 
was used to generate a linear envelope. 
EMG processing and smoothing were 
performed using MyoResearch XP Mas-
ter Edition 1.08.17 (Noraxon USA Inc, 
Scottsdale, AZ). Disposable, self-adhesive 
Ag/AgCl dual electrodes (Noraxon USA 
Inc) were used, spaced 2 cm apart over 
the ECRB and biceps brachii muscles, 
according to the criterion described by 
Delagi and Perotto.14

For testing, the same dynamometer 
and shoulder and elbow position de-

scribed earlier were used. The patient 
was instructed on maintaining a standard 
grip force of 31.75 kg for 5 seconds. Once 
able to perform this task, after a 3-min-
ute rest period, the patient was asked to 
perform 6 trials of 5 seconds in duration, 
while EMG and force data were recorded. 
The fi rst 3 trials were performed with the 
patient in her usual scapular resting posi-
tion. Following another 3-minute rest pe-
riod, the last 3 trials were performed with 
an examiner giving tactile cues for the 
patient to hold her scapula in a more ad-
ducted position.40 The results indicated a 
reduction of EMG signal amplitude for 
both the ECRB (decreased by 44%) and 
the biceps brachii (23%) when perform-
ing the grip task with active correction of 
scapular position.

Diagnosis
Based on the clinical examination, we 
determined that the patient matched 
the presentation for lateral epicondylal-
gia. We also postulated that signifi cant 
weakness of her scapular musculature 
and poor scapular positioning might 
have contributed to her clinical condi-
tion. Therefore, it was our hypothesis that 
an exercise program focused on improv-
ing the strength of the scapular adductor 
muscles would result in pain resolution 
with gripping tasks and improved scapu-
lar position.

Interventions
The patient was seen for treatment ei-
ther once a week or once every 2 weeks, 
depending on availability, for a total of 
5 visits over the course of 10 weeks. On 
the initial visit, the patient fi rst received 
education on her condition and the in-
tended treatment approach. The patient 
was then instructed on an exercise pro-
gram for strengthening of the middle and 
lower trapezius, with the goal to promote 
scapular stability and improve scapu-
lar position.34,40 The patient performed 
these exercises in a prone position, using 
a short lever arm for resistance in the fi rst 
exercise (FIGURE 1). She was instructed to 
do 3 sets of 10 repetitions twice a day.5

FIGURE 1. Exercise to strengthen the middle and 
lower trapezius muscles using a short lever arm 
for resistance. The patient is asked to contract 
the middle and lower trapezius muscles, focusing 
on quality and control of activation without the 
compensatory use of the upper trapezius and 
posterior deltoid muscles. The patient is asked to lift 
the elbows toward the ceiling.

FIGURE 2. Exercise to strengthen the middle 
trapezius muscle using a longer lever arm for 
resistance. The patient is asked to contract the 
middle trapezius muscle, focusing on quality and 
control of the activation without compensation of the 
upper trapezius and posterior deltoid muscles. The 
wrists stay in a neutral position, and the scapulae are 
brought into retraction as the arms are lifted toward 
the ceiling.
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The exercise progression was imple-
mented as described by Sahrmann,40

using a progressively more demand-
ing position of the upper extremities 
for resistance (FIGURES 1 through 4). At 
each treatment session, the patient was 
shown how to specifi cally execute her 
home exercises, focusing on quality and 
control of movement using the middle 
and lower trapezius muscles. The patient 
progressed to the next exercise once she 

showed good quality and control of ac-
tivation and did not compensate with 
either her upper trapezius or posterior 
deltoid muscle. Through the course of 
her therapy, the patient experienced no 
pain in her elbow while executing her 
exercises. This was the only intervention 
provided to the patient.

To monitor changes over time, the pa-
tient completed the NPRS and DASH6

questionnaire every therapy session. 
These data served as a proxy for assess-
ing changes in pain and functional status, 
respectively. Changes in specifi c func-
tional goals were only assessed on visit 5, 
once the patient had reached a 15-point 
change on the DASH,7 as a 15-point 
change is considered clinically signifi -
cant7 (FIGURE 5).

OUTCOMES

T
he patient’s changes in score on 
the DASH questionnaire through-
out the course of therapy and at 2- 

and 6-month follow-ups are illustrated 
in FIGURE 5. The slight increase in pain at 
the time of the third visit was attributed 
to an increase in activity level at home. 
From an initial score of 44.2, the patient’s 
DASH score dropped 14 points by visit 4. 
By visit 5, the patient had a DASH score 
of zero, which was maintained at 2 and 6 
months posttherapy.

Changes in the patient’s scores on 

the NPRS for activities such as picking 
up her child and cleaning the shower 
throughout the course of therapy and at 
2- and 6-month follow-ups are illustrated 
in FIGURE 6. An increase in pain was noted 
at visits 3 and 4, which might have been 
in response to an increase in activity level 
related to the initial marked reduction in 
pain between visits 1 and 2. Pain level at 
the last therapy session was 0/10, and 
the patient reported no pain at 2 and 6 
months posttherapy.

At the patient’s last therapy session, 
the resting position of the medial bor-
der of the scapula, measured using the 
same methods as those used at the initial 
evaluation, was 9 cm. This position was 
2 cm closer to midline and equal to the 
position of the left scapula.

Also, at the last therapy session, the 
strength of the middle and lower tra-
pezius was 5/5, a marked improvement 
from 3+/5 and 4–/5, respectively, at ini-
tial evaluation. Finally, her hand grip 
strength was 42.2 kg, a 38% increase 
compared to the initial evaluation, and 
did not cause pain.

DISCUSS ION

T
his case report describes the 
evaluation, intervention, and out-
comes of a patient with primary 

symptoms of lateral elbow pain, who 
responded favorably to a program de-
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FIGURE 5. Scores on the DASH questionnaire over the course of treatment and at 2- and 6-month follow-ups. 
DASH scores vary from 100 to 0, with a lower score showing improvement in function. Abbreviation: DASH, 
Disabilities of the Arm, Shoulder and Hand.

FIGURE 3. Exercise to strengthen the middle 
trapezius muscle using a long lever arm for 
resistance. The patient is asked to contract the 
middle trapezius muscle, focusing on quality and 
control of the activation without the compensatory 
use of the upper trapezius and posterior deltoid 
muscles. With the elbows straight, the patient retracts 
and adducts her scapulae, lifting her arms toward 
the ceiling.

FIGURE 4. Wall-slide exercise to strengthen the 
middle and lower trapezius in a functional overhead 
position. The patient is asked to bring her back 
against the wall. Her shoulders are in 90° of external 
rotation at 90° of abduction. The patient contracts 
the middle and lower trapezius, focusing on quality 
and control of activation without compensation of the 
upper trapezius. She simultaneously slides her hands 
up the wall as far as she can, while keeping her back, 
elbows, and wrists against the wall.
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signed to strengthen the scapular adduc-
tors. Resolution of symptoms and return 
to full function were achieved without 
interventions commonly used for the 
treatment of lateral epicondylalgia (ion-
tophoresis, stretching and strengthening 
of the wrist extensors, joint mobilization, 
and cross-friction massage). This sug-
gests that the underlying causes of lat-
eral epicondylalgia may not be restricted 
to the elbow region.

Numerous authors mention the need 
for assessing shoulder and scapular 
muscle strength in patients with elbow 
pain.4,23,24,34 Alizadehkhaiyat et al4 pre-
viously reported a 25% to 35% decrease 
in shoulder strength in individuals with 
lateral epicondylalgia when compared to 
control groups. Mandalidis and O’Brien30 
have also previously reported that lower 
grip strength seems partially correlated 
with lower shoulder isokinetic strength. 
Lucado et al29 found diminished lower 
trapezius and wrist extensor strength in 
female tennis players with lateral epicon-
dylalgia compared to a comparison group 
without lateral epicondylalgia. In spite 
of shoulder muscle weakness, Alizadeh-
khaiyat et al,3 Kibler and Sciascia,24 and 
Kibler23 noted that shoulder symptoms 
do not always coexist. They argued that 
symptoms at the shoulder may only be 
exposed when more distal compensatory 
mechanisms fail.

It should be noted that during treat-
ment, the patient received no specific 
training on functional activities. Never-
theless, motor learning could have oc-
curred, as the patient learned that if she 
brought her scapula closer to her spine, 
her elbow symptoms could be alleviated. 
Such learning could happen separately 
from muscle strengthening alone. It is 
plausible that improvements with grip-
ping might have occurred from a combi-
nation of improved motor control of the 
scapula and improved muscular strength 
of the scapular musculature.

Pain inhibition might have also played 
a role in our patient. Alexander and Har-
rison2 previously suggested that reflex 
connections exist between forearm/hand 
muscle afferents and the scapular mus-
cles. The results of their study suggest 
that gripping activation in the forearm/
hand muscles may facilitate activation 
of the serratus anterior and trapezius 
muscles, which may occur to provide and 
maintain scapular control when mov-
ing the arm during a lifting task.2 The 
authors of another study4 have reported 
that, compared to controls, patients with 
lateral epicondylalgia demonstrated sig-
nificantly reduced extensor carpi radialis 
activity and global upper-limb muscle 
weakness. They further indicated that 
this was due to protective pain-related in-
hibition. Our patient had primary symp-

toms of lateral elbow pain when picking 
up her child and attempting to clean her 
shower. Subsequent to strengthening of 
her trapezius muscles, these activities 
could again be performed in a pain-free 
manner. It is plausible that pain occur-
ring with gripping might have inhibited 
the patient’s trapezius muscles. By ad-
dressing this impaired control with cor-
rective scapular exercises, normal motion 
might have been restored, resulting in 
resolution of pain with activities and a re-
turn to pain-free gripping for the patient.

The middle and lower trapezius mus-
cles are scapular adductors that assist 
in maintaining scapular and humeral 
alignment20,40 and timing of muscle re-
cruitment with reaching.40 With scapular 
correction, the middle and lower trape-
zius, along with the rhomboids, can al-
ter humeral position.40 In this patient, at 
preintervention, passive manual scapular 
repositioning into adduction produced a 
decrease in the patient’s symptoms, as 
well as an improvement in hand grip 
strength. Postintervention, the patient 
had a 38% improvement in hand grip 
strength, which was also performed free 
of pain. This improvement coincided 
with clinically significant improvement 
in middle and lower trapezius strength, 
as assessed with manual muscle test-
ing. These findings suggest the potential 
importance of including a thorough ex-
amination of scapular position, including 
repositioning, and strength of the scapu-
lar musculature as part of the clinical 
examination for lateral epicondylalgia. 
Last, our EMG data, although very lim-
ited, also suggest the role that the scapu-
lar muscles may have in modulating the 
activation level of muscles such as the 
ECRB8,41-43 in activities like gripping.

The literature suggests that muscles 
that cross 2 joints in the lower extremity 
are more prone to fatigue and overuse.28,35 
Other studies have shown that strength-
ening the proximal hip stabilizers (the 
gluteus maximus and gluteus medius) 
resulted in improved hip mechanics and 
functional gains in the distal 2 joint mus-
cles.31 In the present case, it is noted that, 
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preintervention, the EMG signal ampli-
tude of the biceps brachii and ECRB de-
creased with cues to adduct the scapula 
on the affected side. While acknowledg-
ing the limitations of these data, we be-
lieve that the scapula could serve as a 
stable base from which 2 joint muscles 
in the upper extremity may work more 
efficiently. This is analogous to what has 
been shown in the lower extremity with 
proximal stabilizing exercises for the glu-
teal muscles.

CONCLUSION

T
his  case  report  presents  a  pa-
tient with lateral epicondylalgia 
who demonstrated scapular muscle 

weakness and responded well to an in-
tervention solely targeting the muscles 
of the shoulder girdle. Further research 
is indicated to further define the role 
proximal shoulder muscles play in pa-
tients with lateral epicondylalgia and to 
identify which patients may best benefit 
from this treatment approach. t
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