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Background: Arthroscopic debridement of the extensor carpi radialis brevis (ECRB) tendon is a widely accepted procedure used
in refractory lateral epicondylitis. However, residual pain occurs in some patients.

Purpose: To investigate the clinical effectiveness of arthroscopic extended debridement (ECRB tenotomy and debridement) in the
treatment of lateral epicondylitis.

Study Design: Cohort study; Level of evidence, 3.

Methods: Patients with refractory lateral epicondylitis were consecutively recruited for this study. They underwent traditional
ECRB debridement (control group) or extended ECRB debridement (ED group) under arthroscopy. The Disabilities of the Arm,
Shoulder and Hand (DASH) score, visual analog scale (VAS) for pain, and Mayo Elbow Performance Score (MEPS) were used to
compare elbow function between the groups at 3, 6, and 12 months postoperatively. Magnetic resonance imaging (MRI) was also
performed to evaluate pathology at 12 months.

Results: A total of 69 patients participated in the study (33 patients in the ED group and 36 in the control group). After surgery, all
patients showed improvement on all 3 outcome scores. Compared with the control group, the ED group had significantly better
postoperative MEPS and VAS scores at 3 months (P � .001 for both) and 6 months (P � .03 for both) but similar values at
12 months. DASH scores between groups were similar at all time periods. At the 12-month follow-up, no patients in the ED group
reported pain with strenuous work. Return-to-work (RTW) times were also shorter in the ED group compared with the controls (8 ± 4
vs 18 ± 8 weeks; P < .001). Postoperative MRI assessments revealed no high signal intensities on the lateral epicondyle in the ED
group, while there was an increased internal signal intensity on the lateral epicondyle in 83% of the controls.

Conclusion: Collectively, the extended ECRB debridement technique resulted in enhanced pain relief in the early postoperative
period as well as providing faster RTW times compared with the traditional debridement technique. At 1 year follow-up, there were
no differences in outcome measures between groups, but residual abnormal MRI findings were more common in the traditional
debridement group.
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Lateral epicondylitis, referred to as “tennis elbow,” is the
most common elbow disease in middle-aged patients,
with an approximate prevalence rate of 1% to 3%.3,36 The

extensor carpi radialis brevis (ECRB) is the elbow tendon
most frequently involved due to overuse and repetitive
stress activities.12,26 Histopathological studies of the ECRB
in lateral epicondylitis have revealed a degenerative pro-
cess characterized by tendon fibers showing microtears,
angiofibroblastic hyperplasia, fibrosis, disorganized loose
collagen, and osseous calcification.1 A recent review
reported that nonsurgical treatments might fail for some
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refractory cases.23 The available evidence shows that 10%
to 16% of patients may need surgical treatment if symp-
toms are not resolved within 6 months of onset.18,35,38

Various surgical techniques have been reported for the
treatment of lateral epicondylitis.9,11,22,29,34,40,43 An
increasingly popular, and less invasive, alternative
involves arthroscopic debridement of the ECRB origin,
which is also able to address some concomitant intra-
articular pathologies.5,17,20,33 Indeed, some studies have
reported that arthroscopic ECRB debridement is effec-
tive in terms of both restoring elbow function and provid-
ing pain relief.7,25,39 Other reported advantages of
arthroscopic surgery include the improvement of symp-
toms, earlier return to work (RTW), and shorter recovery
periods compared with open surgery.4,13,32 However, it
is evident that some patients still experience pain
after arthroscopic debridement surgery.4,14,21 Kwon
et al19 found that 2 patients (6.9%) still had poor out-
comes after arthroscopic debridement treatment of
chronic lateral elbow tendinopathy at a mean follow-up
of >31 months. They proposed that arthroscopic debride-
ment could not completely remove the tendinosis at
the ECRB origin, as visualization of the full extent of
the ECRB insertion at the lateral epicondyle was difficult
using a 30� arthroscope. Moreover, Cummins8 reported
that residual microscopic tendinopathy was frequently
present after arthroscopic debridement and, notably,
this was associated with affected patients reporting wors-
ened pain levels. Such reports have driven an ongoing
controversy regarding the necessity to remove more
pathologic tissue during the arthroscopic debridement
of the ECRB.

In addition, magnetic resonance imaging (MRI) is the
noninvasive tool used most widely for diagnosing lateral
epicondylitis, showing excellent accuracy for the evaluation
of ECRB tendon origin abnormalities.6 Therefore,
the purpose of the current study was to investigate the
clinical effectiveness of the extended debridement (ED)
technique (ECRB tenotomy and debridement) and to
evaluate the ECRB tendon origin in the treatment of lateral
epicondylitis. Our hypothesis was that extended ECRB
debridement would provide better functional outcomes in
patients with lateral epicondylitis compared with conven-
tional debridement, along with reductions in postoperative
recovery times. The second hypothesis was that there
would still be an increased internal signal intensity on the
lateral epicondyle of the traditional debridement group
based on MRI scans.

METHODS

Study Population

This prospective study was approved by the institutional
review board of our hospital. All patients who underwent
arthroscopic treatment of refractory lateral epicondylitis
between April 2014 and April 2020 were recruited in this
study. Surgical treatment was suggested for patients who
still had pain after at least 6 months of conservative man-
agement. All patients signed informed consent.

The inclusion criteria were as follows: (1) clinical diagno-
sis of lateral epicondylitis (a characteristic history of
activity-related pain, palpable tenderness, and provoked
pain at the lateral epicondyle), (2) full range of motion at
the elbow and wrist, (3) age >18 years, (4) a minimum of 6
months of failed conservative treatment (including brace,
steroid injection, shock wave, physical therapy, etc), and (5)
follow-up time of 1 year after surgery. Participants were
excluded if they had any of the following: (1) previous sur-
gical treatment for lateral epicondylitis, (2) elbow osteoar-
thritis, (3) large-sized osteochondral defect (OCD), or
(4) neurological symptoms.

Surgical Techniques

A senior surgeon (X.Z.) with extensive experience in elbow
surgery performed all operations. Procedures were per-
formed with the patient in a lateral position with the
affected elbow at 90� of flexion. The limb was prepared
and draped free in the usual manner. A proximal antero-
medial portal (2 cm proximal and 1 cm anterior to the
medial epicondyle) and a proximal anterolateral portal
(2 cm proximal and 1 cm anterior to the lateral epicondyle)
were used to assess the joint.

First, a full intra-articular joint inspection was per-
formed via the proximal anteromedial portal with simulta-
neous assessment of the intra-articular pathology. Using
the medial portal, the surgeon visualized the lateral cap-
sule and ECRB tendon via a 30� arthroscope. The patho-
logic findings in the capsule and ECRB tendon were
classified into 3 types (type I, smooth capsule; type II, cap-
sule tear; type III, complete rupture and retraction of the
capsule with fraying of the ECRB tendon) according to a
previously reported scheme.3 Next, arthroscopic ECRB
debridement or ED was performed according to the follow-
ing procedure. The traditional debridement ECRB tech-
nique was performed mainly at the beginning of the study
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period. The chief surgeon had concerns after limited
debridement that some patients had residual pain so he
switched to the ED technique. The ED ECRB technique
(tenotomy and debridement) technique was introduced
gradually.

In the traditional debridement group (control group),
the capsule overlying the ECRB was debrided using a
shaver to expose the proximal part of the extracapsular
ECRB. Pathologic or degenerated tissue on the lateral epi-
condyle was debrided at the proximal ECRB tendon origin
using a radiofrequency wand and shaver. Debridement
was limited anteriorly to the midline of the radial head
to avoid injuries to the lateral ulnar collateral ligament
(LUCL). Finally, the skin incisions were closed using ster-
ile bandages.

In the ED group, the capsule overlying the ECRB was
first debrided using a shaver to expose the ECRB. Thereaf-
ter, the ECRB tendon was transected completely using scis-
sors or radiofrequency wand at approximately 5 to 10 mm
from the origin site. Then, the remnant ECRB tendon ori-
gin tissue on the lateral epicondyle was debrided com-
pletely. Finally, the skin incisions were closed using
sterile bandages (Figure 1).

Postoperative Management

Postoperative standard rehabilitation protocols were the
same in both groups. Surgical sites were initially covered
in soft wound dressings. Range of motion elbow exercises
were started at day 2 after surgery if there was no pain.
Strengthening and resistance activities were allowed
6 weeks postoperatively. Patients were allowed to RTW at
4 to 6 weeks after surgery.

Assessment of Clinical Function

Elbow function was evaluated at 3, 6, and 12 months after
surgery for both groups. The primary outcome measures
involved Mayo Elbow Performance Score (MEPS) and the
Disabilities of the Arm, Shoulder and Hand (DASH) outcome
score.16 The DASH questionnaire is a widely used region-
specific questionnaire that has shown reliability, validity,
and responsiveness in both proximal and distal disorders
of the upper extremity.30 Subjective pain was ranked by the
patients on a visual analog scale (VAS), where 0 indicated
that the functional condition of the elbow had worsened after
surgery and 10 indicated that the recovery perfectly met or
even exceeded expectations. Patient-administered elbow
function was evaluated using the MEPS, which consists of
4 parts: pain, stability, ulnohumeral motion, and the ability
to perform 5 functional tasks.2,24 For MEPS, the best possi-
ble score is 100, with scores >90 points indicating excellent
elbow function. Grip strength, expressed in kilograms, was
measured using an electronic hand dynamometer (EH101;
KYTO Fitness Technology), and strength was measured via
maximum force on the affected side at 12 months after sur-
gery. Grip strength was measured 3 times at 30-second
intervals and averaged.

MRI Scan and Analysis

MRI of the affected elbow was performed preoperatively
and at final follow-up with the elbow in a relaxed extended
position using a 1.5-T MRI scanner (GE Medical Systems).
The sequences included mainly oblique sagittal T1, oblique
coronal proton density-fat saturation (PD-FS), oblique coro-
nal T2 FS, and oblique axial T2 FS. All images were
imported into Radi-Ant DICOM viewer 4.0.3 software
(Medixant) for analysis.

Preoperative and postoperative MRI evaluation focused
mainly on evaluation of the ECRB tendon origin (usually on
the anterior slice) and abnormalities as well as LUCL inju-
ries (usually on the posterior slice) on the lateral epicondyle
according to a previous study.6 The ECRB tendon insertion
was classified as follows: grade 0, complete homogenous low
signal intensity without tendon thickening; grade 1, tendon
thickening or thinning with increased internal signal
intensity; grade 2, a fluid-filled gap affecting 20% to 80%
of the thickness; and grade 3, a fluid-filled gap affecting
>80% of the thickness (Figure 2).6 The LUCL was classified
as follows: grade 0, complete homogenous low signal inten-
sity with normal LUCL; grade 1, a thickened LUCL char-
acterized by normal to increased signal intensity without

Figure 1. Arthroscopic images. (A) Debridement technique.
Pathologic or degenerated tissue on the lateral epicondyle
was debrided via the lateral portal at the proximal ECRB ten-
don origin of a right elbow. (B) Arthroscopic appearance
(anterior medial portal) after debridement technique in a right
elbow. (C) Extended debridement technique. The extensor
carpi radialis brevis (ECRB) tendon was completely trans-
ected and ECRB remnant tissue was debrided via the lateral
portal on the lateral epicondyle of a right elbow. (D) Arthro-
scopic appearance (anterior medial portal) after extended
debridement technique in a right elbow.
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interruption; grade 2, ligament thinning with increased
signal intensity in and surrounding the ligament; and
grade 3, a complete rupture and discontinuity of the fibers
with fluid-like intensity (Figure 3).

Statistical Analysis

Data analysis was performed using Stata 10.0 software
(Stata Corp). A post hoc power analysis was performed

based on the functional score (MEPS) data. A difference
of at least 3 points in MEPS between the groups was
considered significant.22 Based on the standard deviation
of the MEPS, power calculation analysis indicated that a
sample size of at least 23 patients in each group would be
required to identify a difference of 3 points in the MEPS at
a power of 0.80.22 Comparisons between groups were made
using Student t test or 2-sample Wilcoxon rank sum test
for continuous variables according to the normality and
homogeneity of variances. The chi-square test or Fisher
exact test was used to compare categorical variables.
Spearman correlation coefficients were calculated
between the postoperative VAS scores and preoperative
characteristic data. A 2-tailed P value <.05 was set for
statistical significance.

RESULTS

A total of 76 patients (36 in the ED group and 40 in the
control group) underwent arthroscopic treatment of refrac-
tory lateral epicondylitis between April 2014 and April
2020. Of these, 3 patients in the ED group and 4 in the
control group were lost to follow-up. Ultimately, 69 patients
were recruited and completed the follow-up: 33 patients in
the ED group and 36 in the control group.

The characteristic data of the study participants are
shown in Table 1. No significant differences were found
on any characteristic between the groups. Concomitant
injuries were identified at arthroscopy, and these lesions
were treated with debridement only. There were 2 patients
in the ED group with small-sized OCDs and 1 patient with
loose elbow bodies. In the control group, 3 patients
had small-sized OCDs, and 1 presented with elbow plica.
No significant difference was found between the ED
and control groups regarding OCD incidence (6% vs 8%;
P ¼ .92).

Complications

At final follow-up, no operative complications were noted for
any patients, and all reported normal elbow range of motion.
No patient in either group required revision surgery.

Figure 2. Extensor carpi radialis brevis classification based on magnetic resonance imaging scans of right elbows. (A) Grade 1,
tendon thickening or thinning with increased internal signal intensity (white arrow). (B) Grade 2, a fluid-filled gap (white arrow)
affecting 20% to 80% of the thickness. (C) Grade 3, a fluid-filled gap (white arrow) affecting >80% of the thickness.

Figure 3. Lateral ulnar collateral ligament classification based
on magnetic resonance imaging scans of right elbows. (A)
Grade 0, complete homogenous low signal intensity (white
arrow) without ligament thickening.; (B) Grade 1, thickened
ligament characterized by normal to increased signal intensity
(white arrow) without interruption.; (C) Grade 2, ligament thin-
ning with increased signal intensity (white arrow) in and sur-
rounding the ligament.; (D) Grade 3, a complete rupture and
discontinuity of the fibers with fluid-like intensity (white arrow).
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Clinical Outcomes

Importantly, there were no significant differences between the
ED and control groups regarding preoperative DASH score
(66 ± 4 vs 65 ± 2; P ¼ .19), MEPS (59 ± 4 vs 60 ± 2; P ¼
.22), or VAS score (5 ± 1 vs 5 ± 1; P ¼ .50). After surgery, both
groups exhibited clinical improvement, with increased MEPS
along with decreases in DASH and VAS scores (Figure 4).

At 3 months after surgery, there was no significant dif-
ference in DASH scores between the ED and control groups
(45 ± 12 vs 50 ± 12; P ¼ .16). However, compared with the
control group, the ED group exhibited higher MEPS (86 ± 6

vs 81 ± 8; P ¼ .001) and lower VAS score (2 ± 1 vs 3 ± 1;
P < .001). At this time point, 1 patient in the ED group and
4 patients in the control group still reported pain with
strenuous work (P ¼ .41).

Similarly, at the 6 month follow-up, DASH scores for the
ED and control groups remained the same (38 ± 11 vs 38 ± 9;
P ¼ .88), and the differences between groups observed at
3 months were maintained, with significantly higher MEPS
(91 ± 7 vs 87 ± 8; P¼ .03) and lower VAS score (1 ± 1 vs 2 ± 1;
P ¼ .01) for the ED group. Only 1 patient in the control
group now reported pain resulting from strenuous work.

At the final follow-up at 12 months, there were no signif-
icant differences found between the ED and control groups
for DASH score (39 ± 12 vs 34 ± 7; P ¼ .06), MEPS (91 ± 7 vs
89 ± 8; P ¼ .36), or VAS score (1 ± 1 vs 1 ± 1; P ¼ .06). Based
on postoperative VAS scores, 33 patients in the ED group
and 35 in the control group obtained improvement in pain.
Again, only 1 patient in the control group reported pain
resulting from strenuous work, whereas no patients in the
ED group reported pain from strenuous work (P ¼ .99).

There were no significant differences in grip power
between the ED and control groups (31 ± 9 kg vs 34 ± 11
kg; P ¼ .25) at 12 months. The RTW time for the ED group
was 8 ± 4 weeks, which was significantly lower than that of
the control group (18 ± 8 weeks) (P < .001).

MRI Scan Evaluation

In 83% of the control group, the ECRB insertional site had
somewhat increased internal signal intensity (grade 1) on
the lateral epicondyle postoperatively (Figure 5). In the
patient who still experienced pain during work, MRI scans
revealed that the ECRB insertional site had high-intensity
signal on the lateral epicondyle (Figure 6). However, in the
ED group, there was no covering pathological tissue on the
epicondyle (Figure 7). There was a significant difference of
ECRB tendon signal intensity between groups (P < .001).

DISCUSSION

Consistent with our hypothesis, we made the important
finding that the ED technique resulted in slightly better

TABLE 1
Characteristic Data of the Study Groupsa

ED Group
(n ¼ 33)

Control Group
(n ¼ 36) P

Age, y 50 ± 6 47 ± 7 .06
Female sex, % 67 67 .99
BMI 24 ± 3 23 ± 3 .22
Symptom duration, mo 15 ± 16 17 ± 14 .54
Surgery on dominant side, % 73 81 .44
Diabetes mellitus, n (%) 1 (3) 1 (3) .51
Smoker, n (%) 1 (3) 5 (14) .24
Labor-intensive work, % 90 94 .92
Trauma in affected elbow, n (%) 0 (0) 0 (0) .99
Previous treatment

Physical therapy, n (%) 33 (100) 36 (100) .99
Steroid injection, n (%) 18 (55) 19 (53) .88

Preop MRI classification
ECRB, grade 1/2/3, % 15/18/67 8/22/70 .52
LUCL, grade 0/1/2/3, % 18/55/24/3 8/59/22/11 .26

Concomitant injuries, n 3 4 .90
Plica 0 1 .99
OCD 2 3 .92
Loose body 1 0 .49

Pathological type, grade 1/2/3, % 3/27/70 3/19/78 .68

aData are reported as mean ± SD unless otherwise indicated.
BMI, body mass index; ECRB, extensor carpi radialis brevis;
ED, extended debridement; LUCL, lateral ulnar collateral liga-
ment; MRI, magnetic resonance imaging; OCD, osteochondral
defect; Preop, preoperative.

Figure 4. Pre- and postoperative outcomes for the (A) DASH, (B) MEPS, and VAS for pain. DASH, Disabilities of the Arm, Shoulder
and Hand; ED, extended debridement; MEPS, Mayo Elbow Performance Score; VAS, visual analog scale.
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improvements in pain relief during the first 6 months after
surgery compared with the classic ECRB origin debride-
ment technique. DASH scores were similar at all time
points, and MEPSs showed improved function only at
3 months. Furthermore, postoperative MRI assessments
revealed that the ECRB insertional site had increased
internal signal intensity on the lateral epicondyle in the
control group while there was no covering pathological tis-
sue on the epicondyle in the ED group. There was a signif-
icant difference in ECRB tendon signal intensity between
groups. In addition, the extended ECRB technique

(tenotomy and debridement) resulted in shorter RTW time.
All the functional scores were similar at 12 months after
surgery.

A previous study by Ertem et al13 involving 28 patients
reported that the mean DASH score decreased from 81.1 ±
17.5 to 34.7 ± 26.8 at 20.5 months after ERCB tendon
debridement. Moreover, Baker and Baker2 reported that
the long-term mean pain scores after arthroscopic debride-
ment of lateral epicondylitis were 0 at rest, 1.0 with daily
activities, and 1.9 with work or sports (mean follow-up, 130
months). We also observed that both treatment groups

Figure 5. Preop and 1-year Postop MRI scans of a right elbow from the control group. Two consecutive slices (AS and PS) were
chosen to reveal the extensor carpi radialis brevis (short white arrow) and LUCL. AS, anterior slice; LUCL, lateral ulnar collateral
ligament; MRI, magnetic resonance imaging; Postop, postoperative; Preop, preoperative; PS posterior slice.

Figure 6. One-year Postop MRI scans of a left elbow experiencing work-related pain from the control group. Two consecutive
slices (AS and PS) were chosen to reveal the extensor carpi radialis brevis insertional site (short arrow) and lateral ulnar collateral
ligament (long arrow). AS, anterior slice; MRI, magnetic resonance imaging; Postop, postoperative; PS posterior slice.
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showed postsurgical improvements in MEPS, along with
decreases in DASH and VAS scores. Together, these find-
ings indicate that arthroscopic removal of pathologic tendi-
nosis tissue is a reliable long-term treatment for
recalcitrant lateral epicondylitis.

Kwon et al19 compared the Nirschl technique (open
tenotomy technique) against arthroscopic debridement and
found that significant differences remained in postopera-
tive pain scores during hard work after 2 years (VAS, 1.6
± 1.3 for Nirschl vs 2.2 ± 2.0 for arthroscopy). In the present
study, we found that postoperative assessments at 3
months and 6 months indicated higher MEPS and lower
VAS score for patients in the ED group versus those in the
control group. These findings suggest that the extended
ECRB debridement technique resulted in enhanced pain
relief in the early postoperative period as well as faster
RTW times compared with the traditional debridement
technique. Furthermore, Solheim et al41 found no statisti-
cally significant difference in any outcome parameters
between arthroscopic tenotomy and debridement at a mean
follow-up of 4 years. However, the different result might be
due to procedural differences where they released the
ECRB tendon from its bony insertion, which might not
remove all pathological tissue.

Oki et al27 found that pain levels (VAS), DASH score, and
grip strength continuously improved during the first
3 months after arthroscopic debridement of lateral epicon-
dylitis. Lee et al22 investigated arthroscopic release

treatment of lateral epicondylitis and reported a trend
of decreasing differences in VAS score over time: at 3
months (3.27 ± 1.07), 6 months (2.14 ± 1.25), 12 months
(1.82 ± 1.10), and 24 months (1.41 ± 1.14). Similarly, Clark
et al7 reported that DASH score decreased from 52.6 ± 2.6
preoperatively to 33.0 ± 3.2 at 3 months, 27.6 ± 3.7 at
6 months, and 23.5 ± 4.1 at 12 months after arthroscopic
ECRB release surgery. Here, we also found time-dependent
decreases and increases in VAS score and MEPS, respec-
tively, in both the ED and control groups. Our findings were
consistent with the studies cited, indicating that the lateral
ECRB insertional site after debridement might have a
gradual healing process with time.

Owens et al28 performed arthroscopic release of the
ECRB origin and reported that the average return to unre-
stricted work was 6.0 days (range, 0-28 days). Grewal
et al14 also performed arthroscopic release of the ECRB and
reported an average of 18.5 weeks’ RTW period. In their
study, patients performing heavy or repetitive work aver-
aged 23.9 weeks before RTW, whereas those performing
light work averaged only 6.4 weeks. In the study by Sol-
heim et al,41 the mean RTW time was 7 weeks after tenot-
omy and 5 weeks after debridement. The authors suggested
that 2 to 4 weeks of recovery may be sufficient for office
workers not restricted to continual computer work whereas
heavy manual workers usually required 8 to 12 weeks and
sometimes more. Our investigation of outcomes also estab-
lished that the RTW time was reduced in the ED group

Figure 7. Preop and 1-year Postop MRI scans of a right elbow from the ED group. Two consecutive slices (AS and PS) were
chosen to reveal ECRB (short white arrow) and LUCL. AS, anterior slice; ED, ECRB debridement; ERCB, extensor carpi radialis
brevis; LUCL, lateral ulnar collateral ligament; MRI, magnetic resonance imaging; Postop, postoperative; Preop, preoperative;
PS posterior slice.
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compared with the control group (8 ± 4 weeks and 18 ± 8
weeks, respectively). The RTW time of the ED group in our
study appears similar to that in the reported studies, while
the recovery time of the control group was somewhat lon-
ger. This was presumably because a longer tissue healing
time was required for the control group.

With regard to complications, we found no significant
reportable problems associated with either surgical
approach used. Using an open technique for lateral elbow
tendinopathy, Cusco et al9 reported that immediate compli-
cations included infection (n¼ 1), seroma (n¼ 1), cicatricial
fibrosis (n ¼ 10), radial neuritis (sensory) (n ¼ 4), and reac-
tive dermatitis (n ¼ 2). Late complications included Frohse
arcade syndrome (n ¼ 1) and carpal tunnel syndrome (n ¼
2). In this study, all operations were performed via arthros-
copy, and our experience is consistent with a recent study
showing that the complication rates for arthroscopic lateral
epicondylitis management are very low (1.1%).31

Previous studies have identified a number of different
risk factors associated with residual microscopic tendino-
pathy, albeit weak predictors of poor outcome, such as
female sex, younger age, long duration of symptoms, as well
as smoking.8,15,40,42,44 Degen et al10 also indicated that hav-
ing �3 preoperative steroid injections was the most signif-
icant risk factor for revision surgery after operative
treatment for lateral epicondylitis. Assessment of our
cohort found there was no significant correlation between
postoperative VAS and other preoperative/intraoperative
findings in the control group. Furthermore, MRI scans of
1 patient who still had pain during work showed that the
ECRB insertional site had high-intensity signal and possi-
ble injury to the LUCL. Shim et al37 recommended that
simultaneous surgical treatment including open debride-
ment and ligament reconstruction provided satisfactory
pain relief and functional improvement in patients with
LUCL insufficiency.

Limitations

This study has several limitations that must be considered.
First, this study did not investigate the clinical outcomes
for >2 years. Since longer follow-up times are related to a
better outcome,15 one could question whether outcomes
would be influenced with longer follow-up times. However,
the main purpose of this study was to investigate clinical
outcomes at early time after surgery (3-12 months). Our
results indicated that the extended technique produced bet-
ter elbow function at earlier times with shorter time frames
for RTW. Second, some cases with LUCL grade 3 were
noted during preoperative MRI assessment; however, dur-
ing surgery, we did not find problems with the LUCL, and
the posterolateral rotatory drawer test under anesthesia
proved negative. Therefore, LUCL repair or reconstruction
was not performed for these cases. Third, we did not meas-
ure wrist extension strength (which theoretically could be
weaker with tenotomy in ED group). Finally, the tradi-
tional debridement ECRB technique was performed mainly
at the beginning of the study period, whereas the ED ECRB
technique (tenotomy and debridement) technique was
introduced gradually. The assignment of the 2 surgical

techniques to patients was not random and not blind but
was related to the comparison of 2 periods of the study. We
acknowledge that this is a potential selection bias.

CONCLUSION

Collectively, the extended ECRB debridement technique
resulted in enhanced pain relief in the early postoperative
period as well as provided faster RTW times compared with
the traditional debridement technique. At 1 year follow-up,
there were no differences in outcome measures between
groups, but residual MRI findings were more common in
the traditional debridement group.

ACKNOWLEDGMENT

The authors express their gratitude to EditSprings
(https://www.editsprings.cn/) for the expert linguistic ser-
vices provided.

REFERENCES

1. Ahmad Z, Siddiqui N, Malik SS, Abdus-Samee M, Tytherleigh-Strong

G, Rushton N. Lateral epicondylitis: a review of pathology and man-

agement. Bone Joint J. 2013;95-B(9):1158-1164.

2. Baker CL Jr, Baker CL III. Long-term follow-up of arthroscopic treat-

ment of lateral epicondylitis. Am J Sports Med. 2008;36(2):254-260.

3. Baker CL Jr, Murphy KP, Gottlob CA, Curd DT. Arthroscopic classi-

fication and treatment of lateral epicondylitis: two-year clinical results.

J Shoulder Elbow Surg. 2000;9(6):475-482.

4. Bhandari L, Bouri F, Ozyurekoglu T. Open versus arthroscopic treat-

ment of chronic lateral epicondylitis and worker’s compensation.

Arthrosc Sports Med Rehabil. 2020;2(6):e771-e778.

5. Burke NG, Mullett H. Arthroscopic tennis elbow release. Ann R Coll

Surg Engl. 2011;93(6):435-436.

6. Cha YK, Kim SJ, Park NH, Kim JY, Kim JH, Park JY. Magnetic

resonance imaging of patients with lateral epicondylitis: relationship

between pain and severity of imaging features in elbow joints.

Acta Orthop Traumatol Turc. 2019;53(5):366-371.

7. Clark T, McRae S, Leiter J, Zhang Y, Dubberley J, MacDonald P.

Arthroscopic versus open lateral release for the treatment of lateral

epicondylitis: a prospective randomized controlled trial. Arthroscopy.

2018;34(12):3177-3184.

8. Cummins CA. Lateral epicondylitis: in vivo assessment of arthroscopic

debridement and correlation with patient outcomes. Am J Sports Med.

2006;34(9):1486-1491.

9. Cusco X, Alsina M, Seijas R, Ares O, Alvarez-Diaz P, Cugat R. Prox-

imal disinsertion of the common extensor tendon for lateral elbow

tendinopathy. J Orthop Surg (Hong Kong). 2013;21(1):100-102.

10. Degen RM, Cancienne JM, Camp CL, Altchek DW, Dines JS, Werner

BC. Three or more preoperative injections is the most significant risk

factor for revision surgery after operative treatment of lateral epicon-

dylitis: an analysis of 3863 patients. J Shoulder Elbow Surg. 2017;

26(4):704-709.

11. Dunn JH, Kim JJ, Davis L, Nirschl RP. Ten- to 14-year follow-up of the

Nirschl surgical technique for lateral epicondylitis. Am J Sports Med.

2008;36(2):261-266.

12. Eraslan L, Yuce D, Erbilici A, Baltaci G. Does Kinesiotaping improve

pain and functionality in patients with newly diagnosed lateral epicon-

dylitis? Knee Surg Sports Traumatol Arthrosc. 2018;26(3):938-945.

13. Ertem K, Ergen E, Yologlu S. Functional outcomes of arthroscopic

treatment of lateral epicondylitis. Acta Orthop Traumatol Turc. 2015;

49(5):471-477.

8 Li et al The Orthopaedic Journal of Sports Medicine

https://www.editsprings.cn/


14. Grewal R, MacDermid JC, Shah P, King GJ. Functional outcome of

arthroscopic extensor carpi radialis brevis tendon release in chronic

lateral epicondylitis. J Hand Surg Am. 2009;34(5):849-857.

15. Guillou J, Pouges C, Limousin M, Strouck G, Fontaine C. Arthroscopic

treatment of work-related lateral epicondylitis - prognostic factors.

Hand Surg Rehabil. 2019;38:24-27.

16. Hudak PL, Amadio PC, Bombardier C. Development of an upper

extremity outcome measure: the DASH (disabilities of the arm, shoul-

der and hand) [corrected]. The Upper Extremity Collaborative Group

(UECG). Am J Ind Med. 1996;29(6):602-608.

17. Kim JW, Chun CH, Shim DM, et al. Arthroscopic treatment of lateral

epicondylitis: comparison of the outcome of ECRB release with and

without decortication. Knee Surg Sports Traumatol Arthrosc. 2011;

19(7):1178-1183.

18. Knutsen EJ, Calfee RP, Chen RE, Goldfarb CA, Park KW, Osei DA.

Factors associated with failure of nonoperative treatment in lateral

epicondylitis. Am J Sports Med. 2015;43(9):2133-2137.

19. Kwon BC, Kim JY, Park KT. The Nirschl procedure versus arthro-

scopic extensor carpi radialis brevis debridement for lateral epicon-

dylitis. J Shoulder Elbow Surg. 2017;26(1):118-124.

20. Kwon BC, Lee JK, Lee SY, Hwang JY. Does use of the 70 degrees

arthroscope improve the outcomes of arthroscopic debridement for

chronic recalcitrant tennis elbow? J Shoulder Elbow Surg. 2019;28(9):

1750-1757.

21. Lattermann C, Romeo AA, Anbari A, et al. Arthroscopic debridement

of the extensor carpi radialis brevis for recalcitrant lateral epicondyli-

tis. J Shoulder Elbow Surg. 2010;19(5):651-656.

22. Lee JH, Park I, Hyun HS, Shin SJ. A comparison of radiofrequency-

based microtenotomy and arthroscopic release of the extensor

carpi radialis brevis tendon in recalcitrant lateral epicondylitis: a prospec-

tive randomized controlled study. Arthroscopy. 2018;34(5):1439-1446.

23. Lian J, Mohamadi A, Chan JJ, et al. Comparative efficacy and safety of

nonsurgical treatment options for enthesopathy of the extensor carpi

radialis brevis: a systematic review and meta-analysis of randomized

placebo-controlled trials. Am J Sports Med. 2019;47(12):3019-3029.

24. Matache BA, Berdusco R, Momoli F, Lapner PL, Pollock JW. A ran-

domized, double-blind sham-controlled trial on the efficacy of arthro-

scopic tennis elbow release for the management of chronic lateral

epicondylitis. BMC Musculoskelet Disord. 2016;17:239.

25. Merolla G, Dellabiancia F, Ricci A, et al. Arthroscopic debridement

versus platelet-rich plasma injection: a prospective, randomized,

comparative study of chronic lateral epicondylitis with a nearly

2-year follow-up. Arthroscopy. 2017;33(7):1320-1329.

26. Nirschl RP, Ashman ES. Elbow tendinopathy: tennis elbow. Clin Sports

Med. 2003;22(4):813-836.

27. Oki G, Iba K, Sasaki K, Yamashita T, Wada T. Time to functional

recovery after arthroscopic surgery for tennis elbow. J Shoulder

Elbow Surg. 2014;23(10):1527-1531.

28. Owens BD, Murphy KP, Kuklo TR. Arthroscopic release for lateral

epicondylitis. Arthroscopy. 2001;17(6):582-587.

29. Paksoy AE, Laver L, Tok O, Ayhan C, Kocaoglu B. Arthroscopic lateral

capsule resection is enough for the management of lateral epicondy-

litis. Knee Surg Sports Traumatol Arthrosc. 2021;29:2000-2005.

30. Parcell B, Simon JE. Global and region-specific patient-reported out-

comes pre and post a division I football season. Phys Ther Sport.

2020;42:146-150.

31. Pomerantz ML. Complications of lateral epicondylar release.

Orthop Clin North Am. 2016;47(2):445-469.

32. Rhyou IH, Kim KW. Is posterior synovial plica excision necessary for

refractory lateral epicondylitis of the elbow? Clin Orthop Relat Res.

2013;471(1):284-290.

33. Riff AJ, Saltzman BM, Cvetanovich G, Frank JM, Hemu MR, Wysocki

RW. Open vs percutaneous vs arthroscopic surgical treatment of

lateral epicondylitis: an updated systematic review. Am J Orthop

(Belle Mead NJ). 2018;47(6): doi: 10.12788/ajo.2018.0043.

34. Rose NE, Forman SK, Dellon AL. Denervation of the lateral humeral

epicondyle for treatment of chronic lateral epicondylitis. J Hand Surg

Am. 2013;38(2):344-349.

35. Sanders TL Jr, Maradit Kremers H, Bryan AJ, Ransom JE, Smith J,

Morrey BF. The epidemiology and health care burden of tennis elbow:

a population-based study. Am J Sports Med. 2015;43(5):1066-1071.

36. Savoie FH III, O’Brien MJ. Arthroscopic tennis elbow release.

Instr Course Lect. 2015;64:225-230.

37. Shim JW, Yoo SH, Park MJ. Surgical management of lateral epicon-

dylitis combined with ligament insufficiency. J Shoulder Elbow Surg.

2018;27(10):1907-1912.

38. Soeur L, Desmoineaux P, Devillier A, Pujol N, Beaufils P. Outcomes of

arthroscopic lateral epicondylitis release: should we treat earlier?

Orthop Traumatol Surg Res. 2016;102(6):775-780.

39. Solheim E, Hegna J, Oyen J. Arthroscopic versus open tennis elbow

release: 3- to 6-year results of a case-control series of 305 elbows.

Arthroscopy. 2013;29(5):854-859.

40. Solheim E, Hegna J, Oyen J. Extensor tendon release in tennis elbow:

results and prognostic factors in 80 elbows. Knee Surg Sports Trau-

matol Arthrosc. 2011;19(6):1023-1027.

41. Solheim E, Hegna J, Oyen J, Inderhaug E. Arthroscopic treatment of

lateral epicondylitis: tenotomy versus debridement. Arthroscopy.

2016;32(4):578-585.

42. Szabo SJ, Savoie FH III, Field LD, Ramsey JR, Hosemann CD. Ten-

dinosis of the extensor carpi radialis brevis: an evaluation of three

methods of operative treatment. J Shoulder Elbow Surg. 2006;15(6):

721-727.

43. Wang D, Degen RM, Camp CL, McGraw MH, Altchek DW, Dines JS.

Trends in surgical practices for lateral epicondylitis among newly

trained orthopaedic surgeons. Orthop J Sports Med. 2017;5(10):

2325967117730570.

44. Yoon JP, Chung SW, Yi JH, et al. Prognostic factors of arthroscopic

extensor carpi radialis brevis release for lateral epicondylitis.

Arthroscopy. 2015;31(7):1232-1237.

The Orthopaedic Journal of Sports Medicine Arthroscopic Treatment for Lateral Epicondylitis 9


	Arthroscopic Extensor Carpi Radialis Brevis Tenotomy and Debridement Versus Debridement Alone for Refractory Lateral Epicondylitis: Clinical and MRI Evaluation
	METHODS
	Study Population
	Surgical Techniques
	Postoperative Management
	Assessment of Clinical Function
	MRI Scan and Analysis
	Statistical Analysis

	RESULTS
	Complications
	Clinical Outcomes
	MRI Scan Evaluation

	DISCUSSION
	Limitations

	Conclusion
	Acknowledgment
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


