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Background: The diagnosis of lateral epicondylitis is typically made on the basis of clinical history and
examination. However, magnetic resonance imaging (MRI) is often used to supplement evaluation of the
patient with a painful elbow and can identify extensor carpi radialis brevis (ECRB) tendon tears. The
objective of this study was to determine if ECRB tear size on MRI could be used as a prognostic indicator
for patients with recalcitrant lateral epicondylitis and partial ECRB tears.
Methods: Forty-one patients with recalcitrant lateral epicondylitis and a partial ECRB tear on MRI were
identified (22 men and 19 women; age: 49 ± 8 years; height: 165 ± 36 mm; weight: 73 ± 18 kg). Patients
were divided into two groups based on whether they underwent surgery or not. Nonsurgical treatment
was evaluated by the Disabilities of the Arm, Shoulder, and Hand questionnaire, and surgery was
considered a failure of nonsurgical treatment. Nonsurgical treatment was variable and included a
mixture of physical therapy, rest, injection therapy, and splinting.
Results: Of the 41 patients, 5 patients opted for immediate surgery and 36 patients were treated non-
surgically. Of those 36 patients, 11 patients had symptom relief, 19 patients had subsequent surgery, and
6 patients chose not to have surgery despite continued symptoms. Tear size on MRI did not differ
significantly between the patients who had symptom relief with nonsurgical treatment and the other
patients (7.7 ± 4.3 mm vs. 9.7 ± 2.5 mm, P ¼ .07).
Discussion: Only 11 of 41 patients (27%) with recalcitrant lateral epicondylitis and ECRB tear had
symptom relief with nonsurgical treatment. However, ECRB tendon defect size on MRI did not predict
success or failure of nonsurgical treatment.

Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Commonly known as “tennis elbow,” lateral epicondylitis is
clinically defined by pain in the region of the epicondyle, which is
provoked by resisted use of extensor muscles of the wrist.3 The
diagnosis of lateral epicondylitis is typically made on the basis of
clinical history and examination, with magnetic resonance imaging
(MRI) serving to provide a supplemental evaluation of the patient’s
elbow. MRI can be useful to rule out other elbow pathologies and
confirm the diagnosis of lateral epicondylitis. MRI in patients with
recalcitrant lateral epicondylitis often reveals an extensor carpi
radialis brevis (ECRB) tendon tear. However, it is not known if tear
size on MRI is predictive of which patients will benefit from
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nonsurgical treatment alone and which will ultimately require
surgery.

A 2004 study aimed at evaluating treatment response in lateral
epicondylitis by tracking changes onMRI found that 83% of patients
had ECRB tears.7 The study examined these changes at baseline and
again at 6 weeks in 30 patients being treated with either wrist
splint immobilization or corticosteroid injection.7 The treatments
resulted in symptomatic relief, despite no change in MRI findings.7

This suggests that the presence of tear on MRI does not preclude
symptom relief with nonsurgical treatment. Similarly, Walton et al
(2011) assessed the relationship between MRI abnormalities of the
ECRB tendon and a patient’s clinical assessments.11 The study used
an MRI scoring system to grade the degree of tendinosis and length
of separation of the ECRB tendon from the lateral epicondyle in 21
patients diagnosed with chronic lateral epicondylitis.10 Clinical
symptoms were assessed using the Quick Disabilities of the Arm,
Shoulder, and Hand (QuickDASH) and Upper Extremity Scale
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clinical measures.11 Moderate-to-severe signal changes on MRI
were found in 18 of the 21 subjects.11 Paradoxically, larger tendon
separation on MRI was associated with less disability based on
QuickDASH scores.11 An additional study found that 14 of 24 (58%)
patients undergoing surgery for lateral epicondylitis had ECRB
tendon defects.10 However, 4 of 9 controls (individuals withMRIs to
evaluate elbow problems unrelated to lateral epicondylitis) also
had an ECRB tendon defect.10 The authors concluded that the use of
MRI in the management of patients with lateral epicondylitis
merits further study.10 Therefore, the purpose of the present study
was to determine if tear size on MRI could be used as a prognostic
indicator for patients with recalcitrant lateral epicondylitis and
partial ECRB tears. We hypothesized that the defect or tear in the
ECRB origin on MRI would not predict failure of nonsurgical
treatment of lateral epicondylitis.

Methods and materials

Participants

Patients presenting to a single multisurgeon practice were
included in this study if they had a diagnosis of lateral epicondylitis
and an ECRB defect on MRI imaging. Lateral epicondylitis was
diagnosed using the following tests: (1) pain on palpation at the
lateral epicondyle, (2) pain on resisted wrist extension, and (3) pain
on resisted middle-finger extension. Subjects needed to test posi-
tive on all 3 tests to be included in the study. The study sample
comprised 41 patients with recalcitrant lateral epicondylitis and a
partial ECRB tear onMRI (22men and 19 women; age: 49 ± 8 years;
height: 165 ± 36mm;weight: 73± 18 kg). After counseling patients
on operative and nonsurgical treatment options, five patients
declined nonsurgical treatment and opted for immediate surgery.
The remaining 36 patients opted for nonsurgical treatment. The
institutional research ethics committee, in linewith the Declaration
of Helsinki, approved all procedures.

Experimental design

This was a single-cohort longitudinal outcome study. The study
population was identified based on three criteria: (1) a diagnosis of
lateral epicondylitis, (2) an MRI-confirmed ECRB tear, and (3)
longstanding symptoms (symptoms for at least 6 weeks). Patients
were divided into two groups based on whether they underwent
surgery or not. Nonsurgical treatment was evaluated by the DASH
questionnaire, and surgery was considered a failure of nonsurgical
treatment (persistent symptoms after intervention). Nonsurgical
treatment was variable and included a mixture of physical therapy,
rest, injection therapy, and splinting. Because the study population
had recalcitrant lateral epicondylitis, the nonsurgical treatment
options were dependent on what prior treatments had been
unsuccessful.

Outcome scores

DASH
The DASH outcome scores were administered. The DASH has

been validated for use in this population.4 Follow-up DASH
scores were recorded on patients receiving nonsurgical treat-
ment. Patients requiring surgery were considered a failure of
nonsurgical treatment, and follow-up DASH scores were not
recorded.

MRI analysis
A sports medicine fellowship-trained orthopedic surgeon

analyzed the MRI images. The common extensor origin and lateral
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collateral ligament were specifically evaluated. Enthesopathy of the
ECRB origin was defined by an increased signal on T1-weighted im-
ages, without an increased signal on T2-weighted MR images, and
with or without thickening. Defects of the ECRB origin were defined
by thinningof the tendon, surroundedbyfluid inT2-weighted images
and a gap at the origin.10 Tendon separation from the common
extensor origin from the lateral epicondyle was measured in milli-
meters. The same surgeon made all measurements of tear size to
avoid intertester variability.

Statistical analysis

Tear size on MRI was compared between patients who had
resolution of symptoms with nonsurgical treatment (DASH score
<10) vs. those who failed nonsurgical treatment and ultimately had
surgery (independent samples t-test). Based on the variability in
tear size, it was determined that with a sample of 40 patients, there
would be 80% power to detect a 3-mm difference in MRI tear size
(P < .05) between patients requiring surgery vs. those achieving
symptom relief with nonsurgical treatment.

Statistical analyses were performed using SPSS v.21 (IBM,
Armonk, NY, USA). Mean ± standard deviation values are reported
in the tables and results section, whereas mean ± standard error
values are reported in the figures. A P value of less than 0.05 was
considered statistically significant.

Results

Patient outcomes

Of the 41 patients, 5 patients chose immediate surgery without
trying nonsurgical treatment, 11 patients had symptomatic relief
with nonsurgical treatment, and 25 patients did not have symptom
relief with nonsurgical treatment, and of those patients, 19 patients
chose surgery, and 6 patients opted not to have surgery (Fig. 1). Of
the total 41 patients, 19 patients underwent platelet-rich plasma
(PRP) treatment, of which 10 patients had symptomatic relief.
Sixteen of the 41 patients had isolated eccentric exercise in addition
to standard physical therapy, of which 8 patients had symptomatic
relief. Finally, 9 of the 41 patients had corticosteroid injections, of
which 2 patients had symptomatic relief.

DASH scores

DASH scores for patients who had symptom relief with
nonsurgical treatment were 1 ± 2 (range 0-7) at an average of
2.2 ± 1.2 years of follow-up (range 6 months to 4 years). DASH
scores for the 6 patients who had continued symptoms but chose
not to have surgery were 47 ± 15 (range 26-60) at an average of
2.1 ± 1.8 years of follow-up (range 7months to 5 years; P < .0001 vs.
patients with symptom relief).

Tear size

Tear size was not different between patients who had symptom
relief with nonsurgical treatment vs. patients who had surgery or
had continued symptoms but chose not to have surgery (Table I).

Discussion

The results of this study showed that ECRB tear size in patients
with lateral epicondylitis does not increase the likelihood of failure
with nonsurgical treatment. Because tear size did not differ be-
tween patients for whom surgery was required, patients who had
symptomatic relief with nonsurgical treatment, and patients who



Figure 1 Flow chart detailing the breakdown of patient outcomes in terms of their course of treatment after diagnosis of lateral epicondylitis þ MRI-confirmed ECRB tear. MRI,
magnetic resonance imaging; ECRB, extensor carpi radialis brevis.

Table I
ECRB tear size for each clinical outcome group.

Clinical outcome # of
patients

Time from
MRI (mo)

Tear size (cm) P value vs.
patients with
symptom
relief with
nonsurgical
treatment

Symptom relief with nonsurgical treatment 11 27 ± 15 7.7 ± 4.3
Continued symptoms with nonsurgical treatment (declined surgery) 6 25 ± 21 11.4 ± 2.7 9.7 ± 2.5* .08 .07
Continued symptoms with nonsurgical treatment (chose surgery) 19 2 ± 1 8.5 ± 1.2 .45
Declined nonsurgical treatment (chose immediate surgery) 5 8 ± 6 11.9 ± 2.1 .06

MRI, magnetic resonance imaging; ECRB, extensor carpi radialis brevis.
*Tear size for all 30 patients who had surgery or continued symptoms is shown in vertically aligned cells with P values vs. the 11 patients with symptom relief with

nonsurgical treatment also displayed in a horizontally aligned cell.
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had surgery or had continued symptoms but chose not to have
surgery, data from this study suggest patients should try nonsur-
gical treatment before proceeding with surgery. However, despite
this lack of difference in tear size between surgical and nonsurgical
patients, it is worth noting that only a small percentage of patients
with ECRB tears (11 of 41) improve with nonsurgical treatment.
Thus, although it may be worth it for some patients to initially try
nonsurgical treatment, it is likely the case that most will end up
needing additional surgical intervention to fully recover. This study
was designed to represent how patients are actually treated in the
clinical setting. Given the fact that most health insurance plans only
cover a certain number of physical therapy hours per year, this
study was designed to assess whether patients presenting at the
office were not wasting these hours on an issue that would ulti-
mately require surgical intervention. As hypothesized, the findings
confirm that nonsurgical treatment, such as physical therapy with
eccentrics, PRP therapy, and corticosteroid injections, can be
beneficial in some patients with lateral epicondylitis and a
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concomitant ECRB tendon tear. Although these nonsurgical treat-
ments may not be sufficient for all patients with tears, they are still
worth exploring, both as a means to improve symptoms and
possibly prolong the period where surgery is not yet necessary.

These findings are consistent with data from previously studies.
Savnik et al (2004) found that while 83% of patients diagnosed with
lateral epicondylitis had ECRB tears on MRI, treatments of wrist
splint immobilization or corticosteroid injection resulted in
symptomatic relief despite no change in MRI findings.7 In addition,
a negative correlation between MRI findings and symptomatic re-
lief was found by Walton et al (2011), where larger tendon sepa-
ration on MRI was paradoxically associated with less disability
based on QuickDASH scores.11 Together, these studies indicate that
the presence of tear on MRI does not preclude symptom relief with
nonsurgical treatment. Thus, patients with a diagnosis of lateral
epicondylitis and a concomitant ECRB tear should be afforded the
opportunity to try nonsurgical treatments, such as physical therapy
with eccentrics, PRP therapy, and corticosteroid injections.
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Furthermore, because of the lack of evidence suggesting the pres-
ence of ECRB tear size on MRI correlates with worsened symptoms
for the patient, surgeons and patients alike should feel comfortable
trying such initial nonsurgical approaches without the fear of
exacerbating their condition.

It remains to be determined whether the optimal nonsurgical
treatment for those with lateral epicondylitis and a concomitant
ECRB tear differs from those without a tear.

In a study comparing isokinetic eccentric wrist extensor
training with standard physical therapy, Croisier et al (2007)
found that pain reduction, disability questionnaire scores, and
muscle strength were significantly better among the eccentric
group.2 In another randomized trial, Tyler et al (2010) found
similar results, indicating symptomatic improvements and
decreased pain among patients in the eccentric group, further
suggesting isolated eccentric exercise, in addition to standard
physical therapy, was effective in the treatment of lateral epi-
condylitis.9 In addition to such eccentric exercise, PRP treatments
have also been shown to help in treating chronic lateral epi-
condylitis.5,6 Raeissadat et al (2014) found that when combined
with a tennis elbow strap, stretching, and strengthening exer-
cises, PRP injections resulted in pain and functional improve-
ments among patients at 8-week follow-ups.6 Although this
study did not differentiate between patients with and without
ECRB tears, the research supports effectiveness of PRP injections
for nonsurgical treatment of lateral epicondylitis. Corticosteroid
injections are commonly used to provide short-term pain relief
and diminish disability.8 However, corticosteroids in the treat-
ment of lateral epicondylitis are only temporarily beneficial.
Bisset et al (2006) found that any significant short-term benefits
of corticosteroid injections were reversed after six weeks, with
high recurrence rates.1 Interestingly, Peerbooms et al (2010)
found that in a study of patients with lateral epicondylitis given
either PRP or corticosteroid injections, the corticosteroid group
initially improved and then declined, whereas the PRP group
progressively improved over time.5 Although none of the
abovementioned studies discussed ECRB tears or the sizing of
those tears, the present results indicate that this should not be
considered a negative prognostic factor for nonsurgical man-
agement of lateral epicondylitis.
Limitations

One limitation of the present study was that, because it was
a chart review, it was not possible to verify the details of prior
treatments. In addition, specific details of physical therapy
treatments after initial presentation were not recorded on all
patients. Another limitation is that it was difficult to accurately
verify how long patients had their condition before
presentation.
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Conclusion

ECRB tendon defect size onMRI does not predict success or failure
of nonsurgical treatment of lateral epicondylitis. Despite MRI evi-
dence of a partial ECRB tear, nonsurgical treatment may be a viable
option for some patients with recalcitrant lateral epicondylitis. Pa-
tients can be afforded the opportunity to try nonsurgical treatment
regardless of the presence of a concomitant ECRB tear.

Disclaimers:

Funding: No funding was disclosed by the authors.
Conflicts of interest: The authors, their immediate families, and any
research foundation with which they are affiliated have not
received any financial payments or other benefits from any com-
mercial entity related to the subject of this article.

References

1. Bisset L, Beller E, Jull G, Brooks P, Darnell R, Vicenzino B. Mobilisation with
movement and exercise, corticosteroid injection, or wait and see for tennis
elbow: randomised trial. BMJ (Clinical research ed.) 2006;333:939. https://
doi.org/10.1136/bmj.38961.584653.AE.

2. Croisier JL, Foidart-Dessalle M, Tinant F, Crielaard JM, Forthomme B. An iso-
kinetic eccentric programme for the management of chronic lateral epi-
condylar tendinopathy. Br J Sports Med 2007;41:269-75. https://doi.org/
10.1136/bjsm.2006.033324.

3. Harrington JM, Carter JT, Birrell L, Gompertz D. Surveillance case definitions for
work related upper limb pain syndromes. Occup Environ Med 1998;55:264-71.

4. Hudak PL, Amadio PC, Bombardier C. Development of an upper extremity
outcome measure: the DASH (disabilities of the arm, shoulder and hand)
[corrected]. The Upper Extremity Collaborative Group (UECG). Am J Ind Med
1996;29:602-8.

5. Peerbooms JC, Sluimer J, Bruijn DJ, Gosens T. Positive effect of an autologous
platelet concentrate in lateral epicondylitis in a double-blind randomized
controlled trial: platelet-rich plasma versus corticosteroid injection with a 1-
year follow-up. Am J Sports Med 2010;38:255-62. https://doi.org/10.1177/
0363546509355445.

6. Raeissadat SA, Sedighipour L, Rayegani SM, Bahrami MH, Bayat M, Rahimi R.
Effect of platelet-rich plasma (PRP) versus autologous Whole Blood on pain and
function improvement in tennis elbow: a randomized clinical trial. Pain Res
Treat 2014;2014:191525. https://doi.org/10.1155/2014/191525.

7. Savnik A, Jensen B, Nørregaard J, Egund N, Danneskiold-Samsøe B, Bliddal H.
Magnetic resonance imaging in the evaluation of treatment response of lateral
epicondylitis of the elbow. Eur Radiol 2004;14:964-9. https://doi.org/10.1007/
s00330-003-2165-4.

8. Smidt N, Assendelft WJ, van der Windt DA, Hay EM, Buchbinder R, Bouter LM.
Corticosteroid injections for lateral epicondylitis: a systematic review. Pain
2002;96:23-40. https://doi.org/10.1016/s0304-3959(01)00388-8.

9. Tyler TF, Thomas GC, Nicholas SJ, McHugh MP. Addition of isolated wrist
extensor eccentric exercise to standard treatment for chronic lateral epi-
condylosis: a prospective randomized trial. J Shoulder Elbow Surg 2010;19:
917-22. https://doi.org/10.1016/j.jse.2010.04.041.

10. van Kollenburg JA, Brouwer KM, Jupiter JB, Ring D. Magnetic resonance im-
aging signal abnormalities in enthesopathy of the extensor carpi radialis longus
origin. J Hand Surg Am 2009;34:1094-8. https://doi.org/10.1016/j.jhsa.
2009.02.023.

11. Walton MJ, Mackie K, Fallon M, Butler R, Breidahl W, Zheng MH, Wang A. The
reliability and validity of magnetic resonance imaging in the assessment of
chronic lateral epicondylitis. J Hand Surg Am 2011;36:475-9. https://doi.org/
10.1016/j.jhsa.2010.11.040.

https://doi.org/10.1136/bmj.38961.584653.AE
https://doi.org/10.1136/bmj.38961.584653.AE
https://doi.org/10.1136/bjsm.2006.033324
https://doi.org/10.1136/bjsm.2006.033324
http://refhub.elsevier.com/S2666-6383(21)00266-8/sref3
http://refhub.elsevier.com/S2666-6383(21)00266-8/sref3
http://refhub.elsevier.com/S2666-6383(21)00266-8/sref4
http://refhub.elsevier.com/S2666-6383(21)00266-8/sref4
http://refhub.elsevier.com/S2666-6383(21)00266-8/sref4
http://refhub.elsevier.com/S2666-6383(21)00266-8/sref4
https://doi.org/10.1177/0363546509355445
https://doi.org/10.1177/0363546509355445
https://doi.org/10.1155/2014/191525
https://doi.org/10.1007/s00330-003-2165-4
https://doi.org/10.1007/s00330-003-2165-4
https://doi.org/10.1016/s0304-3959(01)00388-8
https://doi.org/10.1016/j.jse.2010.04.041
https://doi.org/10.1016/j.jhsa.2009.02.023
https://doi.org/10.1016/j.jhsa.2009.02.023
https://doi.org/10.1016/j.jhsa.2010.11.040
https://doi.org/10.1016/j.jhsa.2010.11.040

	Predictive value of magnetic resonance imaging in outcomes of nonsurgical treatment of lateral epicondylitis
	Methods and materials
	Participants
	Experimental design
	Outcome scores
	DASH
	MRI analysis

	Statistical analysis

	Results
	Patient outcomes
	DASH scores
	Tear size

	Discussion
	Limitations

	Conclusion
	Disclaimers
	References


