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Background: Arthroscopic osteocapsular arthroplasty (OCA) shows promising short-term outcomes for primary elbow osteoar-
thritis (OA). However, serial changes in clinical outcomes for medium-term follow-up are not well known.

Purpose: To evaluate clinical outcomes after arthroscopic OCA in primary elbow OA from preoperative to short- and medium-term
follow-up and to analyze the correlation between the time from short- to medium-term follow-up and the changes in clinical
outcomes between the periods.

Study Design: Case series; Level of evidence, 4.

Methods: Patients with primary elbow OA who were treated with arthroscopic OCA between January 2010 and April 2020 were
evaluated. Elbow range of motion (ROM), visual analog scale (VAS) for pain, and Mayo Elbow Performance Score (MEPS) were
assessed preoperatively and at short-term (3-12 months) and medium-term (�2 years) follow-up. The correlation between
the time from short- to medium-term follow-up and the changes in clinical outcomes was analyzed using the Pearson correlation
coefficient.

Results: Included were 56 patients who underwent short-term follow-up (mean [range], 5.9 [3-12] months) and medium-term
follow-up (62.2 [24-129] months) after arthroscopic OCA. When compared with preoperative values, significant improvements
were seen at short-term follow-up: ROM (from 89.4� to 111.7�; P < .001), VAS for pain (from 4.9 to 2.0; P < .001), and MEPS (from
62.3 to 83.7; P< .001). From short- to medium-term follow-up, ROM decreased (from 111.7� to 105.4�; P¼ .001) while VAS for pain
(from 2.0 to 1.4; P ¼ .031) and MEPS (from 83.7 to 87.8; P ¼ .016) improved. All outcomes improved significantly at medium-term
follow-up as compared with preoperative values (P < .001 for all). The time between short- and medium-term follow-up had a
significant positive correlation with decreased ROM (r¼ 0.290; P¼ .030) and a significant negative correlation with improvement in
MEPS (r ¼ –0.274; P ¼ .041).

Conclusion: Serial assessment of patients with primary elbow OA who underwent arthroscopic OCA showed that the clinical
outcomes improved from preoperative assessment to short- and medium-term follow-up, although ROM decreased between
short- and medium-term follow-up. VAS for pain and MEPS showed continued improvement until medium-term follow-up.
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Primary elbow osteoarthritis (OA) affects up to 2% of the
general population, with men being 4 times more likely
to be affected than women.26 The high-risk population
for primary elbow OA includes manual laborers,
overhead-throwing athletes, and individuals dependent
on crutches who experience greater joint reactive forces at

the elbow.3,10,26 Common clinical manifestations of primary
elbow OA are pain at the terminal range of motion (ROM)
and decreased ROM as the result of the formation of mar-
ginal osteophytes and loose bodies, which leads to func-
tional limitations in activities of daily life.6,22

Arthroscopic osteocapsular arthroplasty (OCA) is a reli-
able treatment option for primary elbow OA, which
reshapes the arthritic elbow and releases the contracted
capsule to improve pain and ROM.11,25 When compared
with open OCA, which requires a large incision and results
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in extensive soft tissue injury, the major advantage of
arthroscopic OCA is its minimal invasiveness, which leads
to less soft tissue injury, postoperative pain, and intrao-
perative bleeding as well as earlier rehabilitation.5,21

Arthroscopic elbow surgery, however, requires a thorough
understanding of the anatomy and pathologic structures,
as well as surgical experience and familiarity, to enable
successful outcomes while avoiding neurovascular
structures.8,20

Although arthroscopic OCA has shown promising short-
term outcomes in patients with primary elbow OA, oper-
ated elbows may undergo significant arthritic changes over
time because primary elbow OA is a progressive degenera-
tive disease. However, only a few studies to date have
assessed the serial postoperative results for medium- and
long-term follow-up, and little is known about the natural
course of primary elbow OA after surgery.1,4,9,14,16,17,24

The purpose of this study was (1) to assess clinical out-
comes serially from preoperative assessment to short- and
medium-term follow-up after arthroscopic OCA in primary
elbow OA and (2) to analyze the correlation between the
time from short- to medium-term follow-up and the changes
in clinical outcomes between the periods. We expected that
while all clinical outcomes would improve at short-term
follow-up, ROM would decrease and pain and functional
scores would further improve at medium-term follow-up.
Moreover, we assumed that as the time from short- to
medium-term follow-up lengthened, the improvement in
pain and function scores would lessen and ROM would
decrease.

METHODS

This single-center study included patients with primary
elbow OA who underwent arthroscopic OCA between
January 2010 and April 2020. The study protocol was
approved by the institutional review board of our institu-
tion. Primary elbow OA was diagnosed by clinical assess-
ment, including determinations of pain and ROM
limitations, and confirmed by plain radiograph. Patients
who did not show improvements for �6 months after non-
operative treatment were indicated for surgery. A com-
puted tomography scan was performed for preoperative
evaluation of the severity of OA and surgical planning.
Radiologic staging of OA was performed according the clas-
sification of Kwak et al,15 in which grades 0 and 1 were
classified as mild, 2 as moderate, and 3 as severe. All
patients underwent clinical evaluation, electromyography,
and nerve conduction assay to identify the occurrence of
peripheral ulnar nerve neuropathy. All patients were

diagnosed and surgically treated by a single senior surgeon
(I.-H.J.).

Inclusion and Exclusion Criteria

Patients were included if they were�18 years old, had been
diagnosed with primary elbow OA and treated by arthro-
scopic OCA, and had �2 years of follow-up data. Patients
were excluded if they had previously undergone surgery
on the same elbow, had undergone concurrent surgery on
the same elbow (other than mini-open ulnar nerve release
during arthroscopic OCA), or had insufficient clinical out-
come data.

Clinical Outcomes

From review of the patient records, the following clinical
outcomes were evaluated: ROM (overall ROM, amount of
extension contracture, amount of flexion), visual analog
scale for pain (VAS pain) in which scores ranged from
0 (no pain) to 10 (worst pain), and Mayo Elbow Performance
Score (MEPS). Complications and the need for revision pro-
cedures were determined according to chart review. Pas-
sive ROM was measured using a goniometer by a clinical
nurse specialist who had 10 years of experience in elbow
care, and the measurements were rounded to the nearest
5�. The clinical outcomes were measured at 3 time points
with serial analysis: preoperatively, at short-term follow-
up (3-12 months postoperatively), and at medium-term
follow-up (�2 years postoperatively). Short-term follow-up
at 3 months after surgery was assessed because in our expe-
rience, most patients reach relatively stable ROM around
that time and are asked to perform ROM exercises until
then.

We evaluated the correlation between the time from
short- to medium-term follow-up and changes in clinical
outcomes during that time. Changes in ROM were assessed
with 2 methods: simple subtraction (ROM subtraction) and
as a percentage (ROM ratio), calculated as follows:

ROM ratio ¼medium-term ROM� short-term ROM

short-term ROM
� 100

The ROM ratio was used because as poorer preoperative
ROM is related to more severe OA, it is more difficult to
achieve the same degree of improvement as elbows with
better preoperative ROM.

Surgical Procedure

Patients were placed in the lateral decubitus position, and
an intraoperative tourniquet was inflated. A mini-open
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ulnar nerve release was performed before the arthroscopic
procedure if patients showed any further flexion <90� or
positive ulnar nerve symptoms with positive electromyog-
raphy/nerve conduction assay findings. A skin incision of
approximately 2 cm was made between the medial epicon-
dyle and olecranon along the ulnar nerve. After careful
dissection of subcutaneous tissue, the ulnar nerve was
identified and protected using a nerve sling. An arthro-
scopic camera was then introduced to visualize and dissect
the proximal and distal ends of the deeper portion of the
ulnar nerve that were not in contact with the skin. Using
arthroscopic camera guidance, we confirmed whether the
arcade of Struthers and the fascia between the heads of
the flexor carpi ulnaris were fully released and whether the
ulnar nerve was freely mobilized. Additional procedures
for the ulnar nerve (eg, anterior transposition) were not
performed.

After the mini-open ulnar nerve release and ulnar nerve
protection were performed, posterior and posterolateral
portals were created to access the posterior compartment.
Osteophytes at the olecranon fossa and olecranon tip were
first removed. To improve the range of flexion, the posterior
capsule (including the triceps), posteromedial corner
(including the posterior band of the medial collateral liga-
ment), and posterolateral corner were released. After the
procedure in the posterior compartment, proximal antero-
medial, proximal anterolateral, and anterolateral portals
were created to access the anterior compartment. A freer
was used to elevate the muscles of the anterior compart-
ment to improve visualization. Spurs at the coronoid fossa
and tip, radial head, and radial fossa were removed, and the
anterior capsule was released to improve the range of
extension.

A compressive dressing was applied after surgery. At day
1 postsurgery, the compressive dressing was changed to a
simple dressing, and patients were educated to perform
active-assisted ROM exercises without any kind of immo-
bilization under the guidance of the clinical nurse special-
ist. After discharge, patients were allowed to use their
elbows in the range without reaching pain and were edu-
cated to perform ROM exercises at home for 3 months, 6
times a day, reaching full extension and flexion 10 times
with 10 seconds of interval at each cycle.

Statistical Analysis

Continuous variables are reported as mean and standard
deviation and ordinal and nominal variables as number
and percentage. Repeated measures analysis of variance
with post hoc analysis was used to compare the values
measured at the preoperative assessment and short- and
medium-term follow-ups. Post hoc analysis was performed
using Bonferroni correction. The Pearson correlation coef-
ficient (r) was used to assess the association between the
time from short- to medium-term follow-up and changes in
clinical outcomes. A Kaplan-Meier survival curve was gen-
erated to determine revision-free survival. All statistical
analyses were performed using SPSS Statistics for
Windows Version 21 (IBM), with P < .05 defined as statis-
tically significant.

RESULTS

Of the 77 patients with primary elbow OA who underwent
arthroscopic OCA, 21 were excluded for a history of other
surgery on the same elbow (n ¼ 16), concurrent surgery on
the same elbow (n ¼ 4), and insufficient data (n ¼ 1). Ulti-
mately, 56 patients with a mean medium-term follow-up of
62.2 months (range, 24-129) were included in the study.
The detailed demographic data of the patients are summa-
rized in Table 1.

Table 2 and Figure 1 show the clinical outcomes mea-
sured preoperatively, at short-term follow-up, and at
medium-term follow-up. When compared with the preoper-
ative measurements, significant improvements were seen
at short-term follow-up in ROM (from 89.4� ± 20.2� to
111.7� ± 17.6�), amount of extension contracture (from
18.3� ± 10.3� to 9.5� ± 8.5�), amount of flexion (from
107.5� ± 13.6� to 121.1� ± 11.6�), VAS pain (from 4.9 ± 2.3
to 2.0 ± 1.7), and MEPS (from 62.3 ± 10.6 to 83.7 ± 13.1) (P<
.001 for all). At medium-term follow-up, ROM (105.4� ±
20.4�; P ¼ .001) and amount of flexion (118.2� ± 12.9�; P ¼
.018) decreased significantly and amount of extension con-
tracture (12.9� ± 11.1�; P ¼ .003) increased significantly as
compared with short-term follow-up, and VAS pain (1.4 ±
1.8; P ¼ .031) and MEPS (87.8 ± 12.1; P ¼ .016) improved

TABLE 1
Preoperative Characteristics of the Study Patients (N¼ 56)

Characteristic Mean (Range) or No. (%)

Age, y 56.2 (37-75)
Male sex 44 (78.6)
Follow-up, mo

Short term 5.9 (3-12)
Medium term 62.2 (24-129)

Ulnar nerve release 16 (28.6)
Radiographic arthritis severity

Mild 16 (28.6)
Moderate 22 (39.3)
Severe 18 (32.1)

TABLE 2
Clinical Outcomes at Preoperative Assessment

and Short- and Medium-term Follow-upa

Outcomeb Preoperative Short Term Medium Term

Extension
contracture, deg

18.3 ± 10.3 9.5 ± 8.5 12.9 ± 11.1

Flexion, deg 107.5 ± 13.6 121.2 ± 11.6 118.2 ± 12.9
ROM, deg 89.4 ± 20.2 111.7 ± 17.6 105.4 ± 20.4
VAS pain 4.9 ± 2.3 2.0 ± 1.7 1.4 ± 1.8
MEPS 62.3 ± 10.6 83.7 ± 13.1 87.8 ± 12.1

aValues are reported as mean ± SD. MEPS, Mayo Elbow Per-
formance Score; ROM, range of motion; VAS, visual analog scale.

bEach outcome demonstrated statistically significant improve-
ment at medium-term follow-up vs preoperative assessment
(P < .001; repeated measures analysis of variance).
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significantly. All clinical outcomes improved significantly
between preoperative assessment and medium-term
follow-up (P < .001 for all).

There was a significant positive correlation between the
time from short- to medium-term follow-up and decreased

ROM, as assessed by ROM subtraction (r¼ 0.290; P ¼ .030)
and ROM ratio (r ¼ 0.302; P ¼ .024), and there was a sig-
nificant negative correlation between follow-up interval
and improvement in MEPS (r¼ –0.274; P¼ .041) (Figure 2).
There was no significant correlation between the follow-up

Figure 1. Serial assessment of (A) ROM, (B) VAS pain, and (C) MEPS at the preoperative, short-term follow-up, and medium-term
follow-up evaluations. The Xs represent the means, the horizontal lines represent the medians, the boxes represent interquartile
ranges, and the whiskers represent maximum and minimum values. ROM, range of motion; VAS, visual analog scale; MEPS, Mayo
Elbow Performance Score. *P < .05.

Figure 2. Correlation between time from short- to medium-term follow-up and changes in clinical outcomes according to (A) ROM
subtraction, (B) ROM ratio, (C) VAS pain, and (D) MEPS. ROM, range of motion; VAS, visual analog scale; MEPS, Mayo Elbow
Performance Score. *P < .05.
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interval and improvement in VAS pain (r ¼ –0.250; P ¼
.063).

Three (5.4%) patients had skin eruptions without signs of
deep infection during the immediate postoperative period
and were managed by routine dressing under close obser-
vation, which were all resolved within 2 months. Two
(3.6%) patients underwent revision arthroscopic OCA: one
for elbow pain and decreased ROM (95�; extension-flexion
arc, 30�-125�) at 107 months after surgery and the other for
functional discomfort from decreased ROM (70�; extension-
flexion arc, 20�-90�) at 26 months after surgery. Both
patients showed improvements in ROM (110� [extension-
flexion arc, 20�-130�] and 95� [extension-flexion arc,
10�-105�], respectively), VAS pain, and MEPS with no other
complications at 12 and 25 months. Survival from revision
surgery was 98.1% at 60 months and 81.7% at 120 months
(Figure 3).

DISCUSSION

Our study on patients with primary elbow OA showed that
ROM, VAS pain, and MEPS improved significantly at
medium-term follow-up after arthroscopic OCA when com-
pared with preoperative values (P < .001 for all). The ROM
decreased from short- to medium-term follow-up (P¼ .001),
while VAS pain and MEPS showed serial improvements
from the preoperative assessment to short-term follow-up
(P < .001 for both) and from short- to medium-term follow-
up (P¼ .031 and .016, respectively). The time from short- to
medium-term follow-up had a significant positive correla-
tion with decreased ROM and a significant negative corre-
lation with improvement in MEPS.

Serial changes in clinical outcomes after arthroscopic
OCA are not well known, while some studies have noted

the progression of OA after open OCA. Oka22 reported that
all 20 study patients experienced some degree of recurrent
OA at a minimum follow-up of 8 years, and Antuña et al2

found that recurrent osteophytes were in more than half of
the elbows at a mean follow-up of 80 months. Wada et al28

reported that the mean extension was significantly worse
at 121 months than at 12 months (26� vs 19�; P¼ .009) after
open OCA. Kim et al13 compared clinical outcomes after
arthroscopic OCA between postoperative 6 months and
final follow-up (mean [range], 55.4 [24-100] months)
and noted improvements in VAS pain (from 2.1 to 0.8) and
MEPS (from 86.8 to 89.5) at the final follow-up as opposed
to a decrease in extension (from 9.9� to 11.2�) and flexion
(from 126� to 115.3�). Even though Kim et al13 did not per-
form statistical analysis for serial assessment, their results
were consistent with those of our study.

In our study, ROM decreased at medium-term follow-up
versus short-term follow-up, whereas VAS pain and MEPS
showed serial improvements. In other words, ROM started
to decrease at some point between the short- and medium-
term follow-up, while VAS pain and MEPS continued to
improve at the medium-term follow-up. Decreases in ROM
at medium-term follow-up are considered a result of the
progression of OA. Because OCA is a procedure for reshap-
ing bony contours, osteophytes may form again. However,
OA progression is a slow process, and its progression may
not always be accompanied by the recurrence of symptoms
or the need for revision surgery.19

Serial improvements in VAS pain and MEPS can be
interpreted in 2 aspects. First, as pain and functional score
depend on the patient’s subjective feeling, adaptation to
postoperative status over time might serially improve the
VAS pain and MEPS regardless of OA progression. Second,
the short-term follow-up was performed within a relatively
wide window of postoperative 3 and 12 months, which
means that treatment responses in the early short-term
period without enough rehabilitation could have been
included, which may be related to insufficient recovery and
persistent pain. As a result, insufficient improvements in
the short-term period may lead to seemingly serial
improvements in the medium-term VAS pain and MEPS.

Favorable short-term outcomes have been reported in
primary elbow OA after arthroscopic OCA.1,9,14,16 In con-
trast, medium-term follow-up studies are relatively lack-
ing, and they showed inconsistent outcomes. MacLean
et al17 studied 21 elbows with a mean follow-up of 66 months
and showed significant improvements in functional out-
comes as assessed by the Disabilities of the Arm, Shoulder
and Hand score (from 34.0 to 12.7; P¼ .001); however, fixed
flexion deformity (from 11� to 8�; P ¼ .21) and ROM flexion
(136� to 135�; P ¼ .79) did not show significant improve-
ments. Rettig et al24 reported a mean ROM gain of 30� in 17
patients with a mean follow-up of 65 months, albeit without
statistical analysis. DeBernardis et al7 noted improve-
ments in extension (from 118.1� to 126.7�), flexion (from
26.2� to 11.3�), and VAS pain (from 6.1 to 1.7) in 36 patients
with a mean follow-up of 7.9 years, albeit without statistical
analysis of the primary elbow OA group. Kim et al13 found
significant improvements in extension (from 17.5� to 11.2�;
P < .05), flexion (from 101.5� to 115.3�; P < .05), VAS pain

Figure 3. Kaplan-Meier survival curve for revision-free
survival after primary arthroscopic OCA in patients with pri-
mary elbow OA.
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(from 4.2 to 0.8; P ¼ .009), and MEPS (from 55.8 to 89.5;
P ¼ .013) in 43 patients with primary elbow OA. In our
current study, ROM, VAS pain, and MEPS improved sig-
nificantly at a mean follow-up of 62.2 months. The rate of
revision surgery in our study patients was 3.6%, and sur-
vival from revision surgery was 81.7% at 120 months after
primary surgery, which is comparable with the rates in
previous studies that assessed short- and medium-term
outcomes of arthroscopic OCA.1,2,9,13,16,18,23,27,28 These
findings suggest that arthroscopic OCA is a reliable and
safe treatment option in primary elbow OA at medium-
term follow-up.

To better understand the changes in clinical outcomes
after surgery, we assessed the correlation between the time
from short- to medium-term follow-up and the changes in
clinical outcomes. While previous studies showed that
ROM decreased at final follow-up as compared with
6 months or 1 year, the correlation between the time interval
and the amount of decrease has not been investigated.13,28 In
our study, there was a significant positive correlation
between the time interval and decreased ROM (ROM sub-
traction and ROM ratio) between the follow-up intervals. In
terms of improvement in MEPS, there was a significant neg-
ative correlation with the time interval. A negative correla-
tion of improvement with time interval could be a potential
sign of the start of aggravation, which suggests that even
though MEPS showed significant serial improvement until
medium-term follow-up, it may reach a plateau or start to
decline at some point during long-term follow-up.

In this study, we used the concept of ROM ratio and ROM
subtraction together while assessing the correlation
between the time interval and changes in ROM. We did
so because the extent of ROM improvement is different
from the extent of OA improvement. Less preoperative
ROM is usually related to more progressed OA, and it is
more difficult to achieve the same extent of ROM improve-
ment in patients with progressed OA. For example, a 40�

improvement from 60� to 100� is thought to be more diffi-
cult to achieve than a 40� improvement from 100� to 140�.
Therefore, we also used the concept of ROM ratio, which is
the percentage change. Although we found significant cor-
relations between the ROM ratio and time interval, a val-
idation study of this definition has not been performed, and
further study is required.

Limitations

This study had several limitations. First, as radiologic out-
comes were not included in this study, we could not assess
the degree of OA progression. Further studies analyzing
serial radiologic changes would help assess the correlation
between these clinical outcomes and radiologic progression.
Second, this was a retrospective study with a relatively
small study population. Third, ROM measurements in this
study were accurate to only 5�, and the accuracy of the
statistical analysis was limited. A correction formula for
P values of the t tests was developed; however, we could
not apply this because we used analysis of variance to
compare the outcomes at the 3 time points.29 Fourth, con-
comitant mini-open ulnar nerve release was performed for

patients who met the criteria, and this additional procedure
might have affected the postoperative clinical outcomes.
Yet, a previous study compared outcomes after arthroscopic
OCA between patients who underwent mini-open ulnar
nerve release (according to the criteria also used in this
study) and patients who did not and reported comparable
postoperative ROM, VAS pain, and MEPS between the
groups after 4 years of follow-up.12 Despite limitations, this
was the largest study that reported the medium-term
follow-up of such patients and the first study to analyze the
serial outcomes after arthroscopic OCA using statistical
analysis. Furthermore, because a single surgeon performed
all operations and provided postoperative care to all
patients, the results are likely reliable.

CONCLUSION

Serial assessment of patients with primary elbow OA who
underwent arthroscopic OCA showed that the clinical out-
comes were improved from preoperative assessment to
short- and medium-term follow-up. Specifically, ROM had
decreased between short- and medium-term follow-up
while VAS pain and MEPS showed continued improvement
until medium-term follow-up.

REFERENCES

1. Adams JE, Wolff LH 3rd, Merten SM, Steinmann SP. Osteoarthritis of

the elbow: results of arthroscopic osteophyte resection and capsu-

lectomy. J Shoulder Elbow Surg. 2008;17(1):126-131.

2. Antuña SA, Morrey BF, Adams RA, O’Driscoll SW. Ulnohumeral

arthroplasty for primary degenerative arthritis of the elbow: long-

term outcome and complications. J Bone Joint Surg Am. 2002;

84(12):2168-2173.

3. Bovenzi M, Fiorito A, Volpe C. Bone and joint disorders in the upper

extremities of chipping and grinding operators. Int Arch Occup Envi-

ron Health. 1987;59(2):189-198.

4. Carlier Y, Desmoineaux P, Lenoir H, Vidil A; French Arthroscopic

Society. Prospective comparative analysis of arthroscopic debride-

ment for primary and post-traumatic elbow osteoarthritis. Orthop

Traumatol Surg Res. 2019;105(8):S217-S220.

5. Cheung EV, Adams R, Morrey BF. Primary osteoarthritis of the elbow:

current treatment options. J Am Acad Orthop Surg. 2008;16(2):77-87.

6. Dalal S, Bull M, Stanley D. Radiographic changes at the elbow in

primary osteoarthritis: a comparison with normal aging of the elbow

joint. J Shoulder Elbow Surg. 2007;16(3):358-361.

7. DeBernardis DA, Santoro AJ, Minissale NJ, et al. Midterm outcomes

and survivorship of arthroscopic elbow debridement: a comparison of

posttraumatic versus primary degenerative osteoarthritis. JSES Int.

2022;6(1):175-181.

8. Dodson CC, Nho SJ, Williams RJ 3rd, Altchek DW. Elbow arthros-

copy. J Am Acad Orthop Surg. 2008;16(10):574-585.

9. Galle SE, Beck JD, Burchette RJ, Harness NG. Outcomes of elbow

arthroscopic osteocapsular arthroplasty. J Hand Surg Am. 2016;

41(2):184-191.

10. Gramstad GD, Galatz LM. Management of elbow osteoarthritis.

J Bone Joint Surg Am. 2006;88(2):421-430.

11. Kim DM, Han M, Jeon IH, Shin MJ, Koh KH. Range-of-motion

improvement and complication rate in open and arthroscopic osteo-

capsular arthroplasty for primary osteoarthritis of the elbow: a sys-

tematic review. Int Orthop. 2020;44(2):329-339.

12. Kim H, Kholinne E, Kwak JM. Ulnar nerve decompression with osteo-

capsular arthroplasty for primary elbow osteoarthritis. J Orthop Surg

(Hong Kong). 2022;30(2):10225536221109914.

6 So et al The Orthopaedic Journal of Sports Medicine



13. Kim SJ, Kim JW, Lee SH, Choi JW. Retrospective comparative anal-

ysis of elbow arthroscopy used to treat primary osteoarthritis with and

without release of the posterior band of the medial collateral ligament.

Arthroscopy. 2017;33(8):1506-1511.

14. Krishnan SG, Harkins DC, Pennington SD, Harrison DK, Burkhead

WZ. Arthroscopic ulnohumeral arthroplasty for degenerative arthritis

of the elbow in patients under fifty years of age. J Shoulder Elbow

Surg. 2007;16(4):443-448.

15. Kwak JM, Kim H, Sun Y, Kholinne E, Koh KH, Jeon IH. Arthroscopic

osteocapsular arthroplasty for advanced-stage primary osteoarthritis

of the elbow using a computed tomography-based classification.

J Shoulder Elbow Surg. 2020;29(5):989-995.

16. Lim TK, Koh KH, Lee HI, Shim JW, Park MJ. Arthroscopic
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