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Both Debridement and Microfracture Produce
Excellent Results for Osteochondritis Dissecans
Lesions of the Capitellum: A Systematic Review
Richard J. McLaughlin, M.D., Devin P. Leland, M.D., Christopher D. Bernard, M.D.,
Joaquin Sanchez-Sotelo, M.D., Ph.D., Mark E. Morrey, M.D.,

Shawn W. O’Driscoll, M.D., Ph.D., and Christopher L. Camp, M.D.
Purpose: To analyze the available literature pertaining to the indications, outcomes, and complications of both micro-
fracture (MFX) and simple debridement for capitellar osteochondritis dissecans (OCD). Methods: A comprehensive
literature review was conducted according to Preferred Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) criteria. Studies were included if they evaluated OCD of the capitellum that underwent either arthroscopic
debridement (AD) or MFX. The risk of bias was assessed using the Methodological Index for Non-randomized Studies
(MINORS) scale. Patient demographic characteristics, imaging findings, return-to-sport rates, patient-reported outcomes,
range of motion (ROM), complications, failures, and reoperations were recorded. Results: Eleven studies with 327 pa-
tients (332 elbows) met the inclusion criteria. Methodological Index for Non-randomized Studies (MINORS) scores ranged
from 63% to 75% and showed considerable heterogeneity. Both AD and MFX showed improvement in patient outcome
scores, ROM, and return to play, although the data precluded relative conclusions. Improvement in motion after MFX
ranged from 4.9� to 5� of flexion, 5� to 22.6� of extension, 1� to 2� of pronation, and 0.5� to 2� of supination, whereas after
AD, it ranged from e4� to 6� of flexion and e0.4� to 14� of extension, with prono-supination noted in only 1 study. The
rate of return to play at a similar level of preinjury athletic competition ranged from 55% to 75% after MFX and from 40%
to 100% after AD. Lesion location was discussed in only 1 study. Postoperative imaging trended toward early degenerative
changes, most commonly of the radial head. Complications were only reported in 1 MFX study; in all cases, the
complication was transient ulnar nerve neurapraxia. Reoperation rates ranged from 0% to 10%, and reoperation was
most commonly performed to address radial head enlargement. Five studies reported no reoperations. Con-
clusions: Both AD and MFX for capitellar OCD appear to yield excellent improvements in pain, ROM, patient outcome
scores, and return to sport. Given that comparable mid-term outcomes can be achieved with debridement alone, without
the use of MFX, similarly to recent prospective studies in the knee, AD alone may be a reasonable approach to relatively
small OCD defects. Level of Evidence: Level IV, systematic review of studies, all Level IV evidence.
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steochondritis dissecans (OCD) lesions of the hu-
Omeral capitellum are a well-known source of
substantial morbidity in the upper extremity1 and are
most commonly found in repetitive overhead athletes
and gymnasts2,3; although OCD lesions can occur
anywhere within the elbow joint, most are found at the
humeral capitellum.1,4 It is thought that such lesions
are the result of repetitive axial and valgus contact
pressures at the radiocapitellar joint5 in an individual
with a genetic predisposition at a watershed region of
the humeral articular cartilage.6-8 Given this mecha-
nism, it is not surprising that both adolescent baseball
players and competitive gymnasts show the highest
incidence of capitellar OCD because both activities
require such contact pressures.4,9,10 The capitellar OCD
prevalence has been reported at 1% to 7% in the
adolescent baseball population,9,11 with a reported
incidence of 3.4 in 100,000 among 12- to 19-year-old
adolescents, reflecting an overwhelming male pre-
dominance.4 Capitellar OCD lesions are typically clas-
sified as either stable or unstable based on the stability
of the fragment involved and the presence or absence of
mechanical symptoms.12-14 Current treatment options
for capitellar OCD lesions include both nonoperative
and operative treatment modalities, with surgical
management recommended for unstable and symp-
tomatic lesions.13,14 “Reparative” techniques, such as
arthroscopic debridement (AD) and microfracture
(MFX), do not involve a surgical attempt at restoration
of the subchondral bone and hyaline articular cartilage
surface. Conversely, “restorative” techniques, such as
osteochondral autograft transfer, osteochondral allo-
graft transplantation, and autologous chondrocyte
implementation,14,15 do involve such an attempt and
accomplish this through various procedures.
Although considerable attention has been given to

the surgical management of capitellar OCD lesions in
the recent literature, important unanswered ques-
tions remain with respect to the ideal surgical treat-
ment and patient selection criteria.5,11,14,16-20 Both
reparative and restorative techniques for capitellar
OCD lesions have paralleleddand originated
fromdtreatment modalities uses for cartilage defects
in the knee.21 With respect to humeral capitellar
OCD, restorative surgical options have recently been
popularized and associated with promising mid-term
outcomes,16 but the relatively increased time away
from sport2,17 and the potential for donor-site
morbidity17,22 are complications that would suggest
using reparative techniques in patients who meet the
appropriate criteria.
Although AD and MFX are the most commonly used

reparative techniques, the specific indications for
which MFX should be used as opposed to debridement
remains unclear. Whereas many surgeons are
beginning to favor debridement over MFX for knee
cartilage injuries,23 it is unclear if this is also true for
the capitellum. The purpose of this systematic review
was to analyze the available literature pertaining to
the indications, outcomes, and complications of both
MFX and simple debridement for capitellar OCD. It
was hypothesized that overall patient improvement
would occur after both MFX and AD for the treatment
of capitellar OCD.
Methods

Literature Search
A comprehensive search of the available literature

was performed on November 30, 2018, according to the
Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) guidelines (Fig 1).24 The da-
tabases searched included PubMed (MEDLINE), the
Cochrane Register of Controlled Trials and the
Cochrane Library, and the Cumulative Index for
Nursing and Allied Health Literature (CINAHL). The
timeline for search parameters was set from database
inception to November 30, 2018. A Boolean algebra
search was used as follows: (microfracture OR
debridement OR drilling) AND (elbow OR capitellum
OR capitellar) AND (osteochondritis dissecans OR
OCD). Duplicate and noneEnglish-language articles
were removed, and the remaining articles underwent
title and abstract screening (Fig 1).

Selection Criteria
Titles and abstracts were reviewed by 2 independent

authors (R.J.M. and D.P.L.), and studies that were
eliminated in consensus were removed from the data-
base. Any disagreements were resolved via consensus
discussion between the reviewers and the senior author
(C.L.C.). Records excluded during the process of title and
abstract screening included animal or cadaveric studies,
non-capitellar studies, nonsurgical studies, systematic
reviews, technique articles, case reports, and review ar-
ticles (Fig 1). After this screening process, the remaining
full texts were manually reviewed for inclusion.
The inclusion criteria were osteochondral defects of

the capitellum that had been treated with MFX or
debridement. The exclusion criteria included fixation,
osteochondral allograft transplantation, osteochondral
autograft transfer (OAT), and autologous chondrocyte
implementation techniques. If a study included several
types of surgical techniques including MFX or
debridement but it could not be determined which
surgical procedure was performed on which patients
(and associated outcomes), the entire study was
excluded. After this review of full texts, the remaining
studies were ultimately included in our systematic re-
view (Fig 1).



Fig 1. Study flowchart. (ACI,
autologous chondrocyte
implementation; CINHAL,
Cumulative Index for
Nursing and Allied Health
Literature; OCA, osteochon-
dral allograft transplantation;
OAT, osteochondral autograft
transfer.)
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Quality Assessment
Because no randomized controlled trials or compar-

ative studies were found in the literature search, each
study was critically assessed for quality using the
Methodological Index for Non-randomized Studies
(MINORS) scoring system.25 The MINORS system has
been shown to be a validated tool created to assess the
quality of nonrandomized surgical studies, with a
maximum score of 16 for noncomparative studies (8-
item checklist scored from 0-2) and 24 for compara-
tive studies (12-item checklist scored from 0-2). As a
result, higher MINORS scores represent a lower level of
bias. The 11 studies were scored independently by 2
reviewers (R.J.M. and D.P.L.), with any disagreements
resolved in a consensus discussion with the senior
author (C.L.C.) when necessary. The level of evidence
was determined according to the Oxford Centre for
Evidence-based Medicine.

Data Analysis
Studies were reviewed, and the data extracted

included study properties (year, level of evidence,
number of patients), patient demographic characteris-
tics (age, dominant arm, skeletal maturity, follow-up),
surgical details, outcomes (return to sport [RTS],
patient-reported outcomes, range of motion [ROM],
imaging), mean follow-up intervals, complications,
failures, and reoperations. Because of the lack of
comparative studies and the resulting heterogeneity in
reported outcomes, data were not pooled and were
instead reported as ranges to avoid inaccurate report-
ing.26 All data were analyzed using Microsoft Excel
(2010; Microsoft, Redmond, WA) and JMP Pro soft-
ware (version 14.1.0 [2018]; SAS Institute, Cary, NC).
Forest plots were created using Microsoft Excel, and
95% confidence intervals were calculated for the per-
centage RTS according to the adjusted Wald method.27
Results

Study Selection
The initial search resulted in 90 articles from PubMed,

36 articles from the Cumulative Index for Nursing and
Allied Health Literature (CINAHL), and 0 articles from
the Cochrane Library (Fig 1). After application of the
inclusion and exclusion criteria, a total of 9 studies
remained. Review of the references of the remaining
studies was subsequently performed and yielded 2
additional publications, for a total of 11 studies.
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Study Characteristics
Full details regarding the individual study character-

istics are presented in Table 1. Three studies, all Level
IV retrospective case series published between 2012
and 2017, evaluated MFX for the treatment of cap-
itellar OCD lesions.23,28,29 These studies encompassed
94 elbows in 90 patients, with the rate of involvement
of the dominant extremity ranging from 56% to 80%.
The mean patient age ranged from 13.9 to 16 years
(overall range, 10.8-26 years), and the mean follow-up
period ranged from 3.5 to 5.3 years (overall range, 1-9
years). The lesion grade was reported in all 3 studies,
with 2 studies reporting median Baumgarten grades of
523 and 428 and the last study reporting a median In-
ternational Cartilage Repair Society (ICRS) score of
IV.29 Conversely, AD was evaluated in 8 studies,
including 7 Level IV retrospective case series and 1
prospective case series, all published between 1998 and
2017.30-37 These studies included 238 elbows in 237
patients, with the dominant extremity involved in 47%
to 100% of patients as reported in 5 of 8 studies; 3
studies did not report hand dominance. The mean pa-
tient age ranged from 13.6 to 28 years (overall range,
8-49 years), and the average follow-up period ranged
from 1.1 to 8 years (overall range, 0.7-12.4 years).
Seven studies reported on lesion grade using a total of 4
different classifications, with lesions overall trending
toward intermediate- or high-grade lesions (Table 1).
The mean MINORS score for all included studies as a
normalized percentage was 69% (range, 63%-75%).
Of the studies, 5 (45%) were performed in the United
States whereas the remainder were performed in
Europe (36%) and Japan (18%).

Outcomes

Satisfaction. Patient satisfaction was reported in 2
studies, both of which involved AD cohorts. Brownlow
et al.32 measured postoperative patient satisfaction and
found a mean score of 8.6 (range, 4-10) out of 10,
whereas an additional study reported that “excellent”
pain relief was found in 11 of 12 patients at a mean
final follow-up of 3.2 years.35

Outcome Measures. Various patient-reported outcome
measures were reported in 7 of the 11 studies, with an
overall trend toward improvement in both MFX patients
and AD patients postoperatively (Table 2). All 3 MFX
studies reported outcome measures. The Oxford Elbow
Score was reported in 1 study, in which the mean
postoperative score was 40.8 (standard deviation, 8.0).23

The remaining 2 MFX studies reported both
preoperative and postoperative Mayo Elbow
Performance Scores or Mayo Elbow Performance Index
scores, with the first finding average improvement from
53.3 to 98.328 and the second reporting average
improvement from 70.5 to 97.29 The latter study also
reported an improvement in the mean Timmerman-
Andrews Elbow Score from 116 preoperatively to 193
postoperatively, and notably, all patients reported
postoperative scores greater than 180.29 Of the 8 AD
studies, 4 included patient-reported outcome measures,
although notably different measures were used. One
study reported postoperative Mayo Elbow Performance
Index and Elbow Functional Rating Index scores and
found them to be excellent in 9 patients, good in 8, and
fair in 1.32 An additional study reported the Modified
Andrews Elbow Scoring System and found a statistically
significant improvement postoperatively, with a mean
score of 90.8.30 Finally, 2 AD studies reported
Disabilities of the Arm, Shoulder and Hand scores, with
the first reporting a mean postoperative score of 8.6
(range, 0-22.4),36 whereas the second noted an average
change from 47.7 preoperatively to 3 postoperatively.37

Ueda et al.37 additionally reported the Japanese
Orthopaedic AssociationeJapan Elbow Society score
and found a statistically significant improvement from
62.7 preoperatively to 92.3 postoperatively.

Range of Motion. ROM was evaluated in 7 studies
(Table 2). Two MFX studies reported ROM, and both
found an overall statistically significant improvement in
extension but not supination or pronation.23,29 Only 1
study reported a statistically significant improvement in
flexion, from a mean of 134� preoperatively to 139�

postoperatively.23 Overall, after MFX, the mean reported
postoperative ROM improvement ranged from 4.9� to 5�

of flexion, 5� to 22.6� of extension, 1� to 2� of pronation,
and 0.5� to 2� of supination.23,29 AD studies reported
ROM that similarly reflected an overall postoperative
improvement, although notably, only 1 study reported
prono-supination.30,31,34,35,37 Baumgarten et al.31

reported an improvement in mean flexion contracture
from 19� to 5� postoperatively and an improvement in
mean extension contracture from 12� to 6�

postoperatively, without commenting on statistical
significance. Miyake and Masatomi34 reported a
statistically significant postoperative improvement in
mean flexion contracture from 8� to 5�. Ruch et al.35

found that the mean arc of motion improved from 110�

preoperatively to 127� postoperatively, with an
improvement in mean flexion contracture from 23� to
11�. An additional study reported statistically significant
postoperative improvement in both flexion (from 133�

to 137�) and extension (from e13� to 1�).37 It is
interesting to note that the final study reported overall
postoperative decreases in flexion, extension, pronation,
and supination, but notably, none met the threshold of
statistical significance.30 Overall, after AD, the mean
reported postoperative improvement in flexion ranged
from e4� to 6� and that in extension ranged from e0.4�

to 14�.30,31,34,35,37



Table 1. Demographic Characteristics of Included Studies (N ¼ 11)

Study
MINORS
Score, % LOE

Treatment
Type

No. of
Patients

Dominant Arm
Involvement, n (%)

Skeletal
Maturity, n

Grade or
Classification, n

Mean Age
(Range), yr

Mean Follow-up
(Range), yr

Bexkens et al.23

(2017)
69 Level IV, RCS MFX 71 (75 elbows) 57 (76) IM: 12

M: 63
Baumgarten

Grade 1: 3
Grade 2: 2
Grade 3: 10
Grade 4: 1
Grade 5: 59

16 (11-26) 3.5 (1-8.2)

Bojanic et al.28

(2012)
69 Level IV, RCS MFX 9 5 (56) IM: 3

M: 6
Baumgarten

Grade 3: 3
Grade 4: 4
Grade 5: 2

15 (12-19) 5.3 (2-9)

Wulf et al.29 (2012) 75 Level IV, RCS MFX 10 8 (80) IM: 7
M: 3

ICRS
III: 2
IV: 8

13.9 (10.8-18.5) 3.5 (2.3-4.5)

Baumgarten et al.31

(1998)
63 Level IV, RCS Debridement 16 (17 elbows) 15 (88) NR Baumgarten

Grade 2: 1
Grade 3: 3
Grade 4: 5
Grade 5: 8

13.8 (10-17) 4 (2-8.3)

Brownlow et al.32

(2006)
63 Level IV, RCS Debridement 29 16 (55) NR NR 22 (11-49) 6.4 (0.6-12.4)

Byrd et al.33 (2001) 69 Level IV, RCS Debridement 8 8 (100) IM: 8 ASMI
II: 1
IV: 2
V: 5

13.6 (11-16) 4 (3-6)

Miyake and
Masatomi34

(2011)

69 Level IV, RCS Debridement 106 NR IM: 12
M: 94

Takahara
SMo: 8
SMc: 85
Lo: 4
Lc: 9

15 (12-18) 1.1 (0.7-3.8)

Rahusen et al.30

(2006)
69 Level IV, PCS Debridement 15 7 (47) NR Baumgarten

Grade 3: 6
Grade 4: 5
Grade 5: 4

28 (16-49) 3.8 (1.5-4.9)

Ruch et al.35 (1998) 75 Level IV, RCS Debridement 12 NR NR Stage II: 5
Stage III: 7

14.5 (8-18) 3.2 (2.2-5.9)

Schoch and Wolf36

(2010)
63 Level IV, RCS Debridement 13 12 (92) NR ASMI

I: 2
II: 3
III: 1
IV: 1
V: 6

16 (10-25) 3.6 (1-8)

Ueda et al.37 (2017) 75 Level IV, RCS Debridement 38 NR IM: 38
M: 0

Takahara
Grade III

14 (13-15) 8 (5-12)

ASMI, American Sports Medicine Institute; ICRS, International Cartilage Repair Society; IM, immature; Lc, large lesion with closed physis; Lo, large lesion with open physis; LOE, level of
evidence; M, mature; MFX, microfracture; MINORS, Methodological Index for Non-randomized Studies; NR, not reported; PCS, prospective case series; RCS, retrospective case series; SMc,
small or moderate lesion with closed physis; SMo, small or moderate lesion with open physis.
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Table 2. Reported Patient Outcomes

Study
Patient-Reported Outcome

Measures ROM (Preop vs Postop) Return to Sport Imaging Results

Bexkens
et al.23

(2017)

Mean OES
Postop: 40.8
Independent predictors of
higher OES
Open physis (P ¼ .025)
Loose body removal (P ¼
.0020)
Shorter duration of Preop
symptoms (P ¼ .029)

Mean flexion: 134� vs 139� (P
< .001)
Mean extension deficit: 8�

vs 3� (P < .001)
Mean pronation: 77� vs 78�

(P ¼ .47)
Mean supination: 78� vs 80�

(P ¼ .065)

Same or higher level: 55%
Lower level: 7%
No return because of
elbow: 25%
No return because of
other reasons: 13%

NR

Bojanic et al.28

(2012)
Mean MEPI

Preop: 53.3
Postop: 98.3

NR Same or higher level: 66%
Lower level: 11%
Changed sport
(unrelated to elbow):
22%

NR

Wulf et al.29

(2012)
Mean MEPS

Preop: 70.5
Postop: 97 (P ¼ .007)
Mean TAES
Preop: 116
Postop: 193 (range, 180-
200) (P ¼ .008)

Mean flexion: 135.8� vs 140.7
(P ¼ .112)
Mean extension: 20.4� vs
e2.2� (P ¼ .005)
Mean pronation: 80� vs 82�

(P ¼ .168)
Mean supination: 82.5� vs
83� (P ¼ .343)

Same level: 75% (6 of 8) at
mean of 5.1 mo (range,
3-9 mo)

Takahara grade at mean of 2.3 yr
(range, 1-4.1 yr):

Radiography
Preop: 2.1 (range, 1-3)
Postop: 0.7 (range, 0-1)
(P ¼ .011)

MRI
Preop: 3.7 (range, 2-4)
Postop: 1.5 (range, 1-2)
(P ¼ .006)

Baumgarten
et al.31

(1998)

NR Mean flexion contracture: 19�

vs 5�

Mean extension
contracture: 12� vs 6�

Same level: 82%
Change or cessation of
sport: 18%

Radiography
Flattening of capitellum: 8
elbows
Questionable loose bodies: 2
patients
No degenerative arthritis or
myositis ossificans

Brownlow
et al.32

(2006)

MEPI (Postop)
Excellent in 9, good in 8,
and fair in 1
EFRI (Postop)
Excellent in 9, good in 8,
and fair in 1
Mean satisfaction scale
score (Postop)
8.6 (range, 4-10)

NR Same or higher level: 74%
Lower level: 7%
Did not continue with
sport: 19%

Radiography
Flattening of capitellum: 12
patients
Degenerative changes: 6
patients (mild in 4 and
moderate in 2)
Loose bodies: 5 patients

Byrd et al.33

(2002)
Mean Postop subjective score

97.5 (range, 90-100)
NR Same level: 50%

Change or cessation of
sport: 50%

Radiography
Normal: 63% (5 of 8)
Lesion still evident: 13% (1 of
8)
Secondary degenerative
changes: 13% (1 of 8)
Lesion still evident and
secondary degenerative
changes: 13% (1 of 8)

Miyake and
Masatomi34

(2011)

Elbow pain Preop vs Postop
(No. of patients)
None: 0 vs 89
Mild: 36 vs 15
Moderate or severe: 70 vs
2

Mean flexion: 133� vs 135�

(P ¼ .07) (if small lesion
with closed physis group,
P ¼ .04)
Mean flexion contracture:
8� vs 5� (P ¼ .03)

Same level: 85%
Lower level: 4%
Change or cessation of
sport: 11%

Radiography
Remodeling: 12% (13 of 106)
Unchanged: 81% (86 of 106)
Radial head enlargement: 7%
(7 of 106)
OA changes of radiocapitellar
joint: 3% (3 of 106)
NOTE. All large lesions with
closed physes had radial head
enlargement.

(continued)
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Table 2. Continued

Study
Patient-Reported Outcome

Measures ROM (Preop vs Postop) Return to Sport Imaging Results

Rahusen
et al.30

(2006)

MAESS
Preop: 65.5
Postop: 90.8 (P < .001)
VAS score Preop vs Postop
Rest: 3 vs 1
Provocation: 7 vs 2 (P <

.001)

Mean flexion: 145.3� vs 141.3
(NS)
Mean extension: e3.3� vs
e3.7� (NS)
Mean pronation: 82� vs 80�

(NS)
Mean supination: 78.9� vs
74.7� (NS)

Same level: 80% NR

Ruch et al.35

(1998)
Pain

92% (11 of 12) reported
excellent Postop relief
VAS score
Preop: 6.9
Postop: 1.8

Mean flexion (Postop): 140�

(120�-150�)
Mean extension (Postop):
11� (e10� to 35�)
Mean arc: 110� vs 127�

Mean flexion contracture:
23� vs 11�

Returned, unknown level:
100% (3 of 3)

Radiography
Radial head enlargement:
50% (6 of 12)
Lateral capsular fragment:
42% (5 of 12)

Schoch and
Wolf36

(2010)

Mean DASH score
Postop: 8.6 (0-22.4)

Returned, unknown level:
40% (4 of 10)

NR

Ueda et al.37

(2017)
Mean JOA-JES score

Preop: 62.7
Postop: 92.3 (P < .05)
Mean DASH score
Preop: 47.7
Postop: 3 (P < .05)

Mean flexion: 133� vs 137�

Mean extension: e13� vs 1�

(P < .05)

Returned, unknown level:
100% (38 of 38)

Radiography
Radial head enlargement:
100% (38 of 38)
Radial head superior
migration: 2.6% (1 of 38)
Mean Kellgren-Lawrence
grade
Preop: 1.2
Postop: 1.5

DASH, Disabilities of the Arm, Shoulder and Hand; EFRI, Elbow Functional Rating Index; JOA-JES, Japanese Orthopaedic AssociationeJapan
Elbow Society; MAESS, Modified Andrews Elbow Scoring System; MEPI, Mayo Elbow Performance Index; MEPS, Mayo Elbow Performance
Score; MRI, magnetic resonance imaging; NR, not reported; NS, not significant; OA, osteoarthritis; OES, Oxford Elbow Score; Postop, post-
operative; Preop, preoperative; ROM, range of motion; TAES, Timmerman-Andrews Elbow Score; VAS, visual analog scale for pain.
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Imaging. Seven studies reported postoperative lesion
evaluation with radiographs, which included 1 MFX
study and 6 AD studies (Table 2).29,31-35,37 The study by
Wulf et al.,29 the only MFX study to report
postoperative imaging, evaluated patients with both
radiography and magnetic resonance imaging (MRI)
at an average of 2.3 years and found mean
postoperative improvement in the Takahara grade
from 2.1 to 0.7 on radiography and from 3.7 to 1.5
on MRI. All AD studies that reported imaging findings
evaluated patients with postoperative radiographs
alone. Baumgarten et al.31 found radiographic
evidence of capitellar flattening in 8 elbows, as well as
questionable loose bodies in 2 elbows, but overall no
evidence of progressive degenerative disease.
Brownlow et al.32 similarly noted flattening of the
capitellum in 12 patients and loose bodies in 5
patients, with evidence of mild or moderate
degenerative changes in 6 patients. One additional
study found normal radiographs in 5 of 8 patients
(63%) and noted evidence of persistent lesions and
degenerative changes in the remaining 3 patients.33

Miyake and Masatomi34 indicated that postoperative
radiographs were unchanged in 81% of patients but
found evidence of remodeling in 12%, radial head
enlargement in 7%, and degenerative changes in 3%.
Regarding the remaining 2 studies, a radial head
enlargement rate of 50% was reported in 1 study35

and a mean increase in the Kellgren-Lawrence grade
from 1.2 preoperatively to 1.5 postoperatively was
found in the other study, with universal radiographic
evidence of radial head enlargement in all patients.37

Return to Sport. RTS was mentioned in all 11 studies
(Table 2),23,28-37 although only 7 analyzed whether
patients returned to the same level or a higher level
of competition (Fig 2).23,28,29,31-34 After MFX, the rate
of RTS at the same level or a higher level of
participation ranged from 55% to 75% whereas the
rate of return to a lower level or failure to return due
to injury ranged from 11% to 32%.23,28,29 Similarly,
after AD, the rate of RTS at the same level or a higher
level of competition ranged from 40% to 100%
whereas the rate of return to a lower level or failure
to return due to injury ranged from 15% to 50%.30-37

Complications and Reoperations. Complications were
reported in only 1 study in which MFX was performed:
5 of 75 patients (7%) experienced transient ulnar nerve
neurapraxia postoperatively.23 Reoperations were
reported in 6 studies, all of which involved AD.31-36



Fig 2. Return to same level
or higher level of sport.
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The reoperation rate overall ranged from 2% to 13% of
the patient population, and the reoperations occurred
over a reported range of 8 months to 3.8 years,
although it is important to note that time to
reoperation was explicitly noted in only 4 of 6 studies.
Three studies did not mention the specific procedure
performed at the time of reoperation,31,33,36 whereas
radial head resection, posterior arthrotomy with
exostosis excision, and repeated arthroscopy to
address a persistent lack of extension were reported in
the remaining 3 studies.32,34,35

Discussion
Patient improvement was found after either MFX or

AD for surgical management of capitellar OCD lesions,
although it is important to note that the quality of
available research studies, as well as data heterogeneity,
makes comparative conclusions difficult. These findings
support our hypothesis that patient improvement oc-
curs after both AD and MFX for the treatment of cap-
itellar OCD and there currently exists no discernible
difference to support the relative use of either tech-
nique. Ultimately, however, additional prospective
research studies are needed not only to guide optimal
patient- and lesion-specific indications but also to better
define long-term outcomes and function.
Although multiple different outcome measures were

reported in 7 studies, both MFX and AD appeared to
show a relative improvement in postoperative patient-
reported outcome scores23,28-30,37 or reported mean
postoperative scores consistent with an excellent
outcome.32,36 Although ROM was reported in only 2
MFX and 5 AD studies, there was an overall small
improvement postoperatively with both techniques
(Table 2). An interesting finding was that 1 AD study
reported worse postoperative ROM, although it is
important to note that this constituted an average of
4.2� of flexion and 0.4� of extension.30 A notable
finding was that after both MFX and AD, there were
studies reporting a postoperative improvement of at
least 10� of extension,29,31,35 which is important given
that patients with capitellar OCD often present with
decreased elbow extension.
It is important not only to evaluate the ROM but

also to characterize an athlete’s return to high-level
sport after capitellar OCD. This was reported in 8
of the 11 studiesdall MFX studies and 5 of the AD
studies. The reported rate of return to the same level
(or a higher level) of competition ranged from 50%
to 100%.23,28-34 The remaining 3 studies35-37dall
AD studiesdreported RTS rates ranging from 40% to
100%, but it is important to note that they did not
elucidate the level to which the athletes had
returned. When we compared MFX and AD patients,
there did appear to be an improved rate of return to
play in those treated with AD, although it is
important to note that definitive conclusions could
not be made. However, these data support similar
return-to-play rates after reparative surgical treat-
ment, given that return-to-play rates of 61% to
100% have been reported after OATS, a restorative
surgical treatment.38,39
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Lesion location and characteristics are important fac-
tors to consider prior to surgical intervention of cap-
itellar OCD lesions. Only 1 study in this literature
review reported on patient-specific details regarding
lesion location, although it did not comment on
whether there was a relation between the location and
the rationale for surgical intervention.23 Location was
not explicitly addressed in the remaining 10 studies.
This is an important omission to note because there are
now published recommendations that exist in part to
guide surgeons on the optimal treatment of elbow
OCD.40 Camp et al.40 recommended debridement for
ICRS stage I lesions and MFX for ICRS stage II or III
lesions that are 10 mm in diameter or less with an intact
lateral cartilage buttress. Of note, of the 11 studies
included in our systematic review, only 1 reported
lesion grade using the ICRS staging criteria.29

Postoperative imaging including radiography and
MRI was reported in 7 studies: 1 MFX study and 6 AD
studies. The only MFX study with postoperative im-
aging reported modest yet incomplete improvement in
the Takahara grade at a mean of 2.3 years post-
operatively on both radiography and MRI.29 All AD
studies reported that fewer than 50% of patients had
evidence of degenerative changes at final radiographic
follow-up, with the exception of Ueda et al.,37 who
reported that all 38 patients had radiographic evidence
of radial head enlargement and a mean Kellgren-
Lawrence grade increase from 1.2 to 1.5. Thus, it
would appear that both surgical treatment options
have substantial proportions of their populations that
show radiographic degenerative changes at mid-term
follow-up.
Complications were reported in 1 study: Bexkens

et al.23 noted that 5 of 75 patients (7%) reported
transient ulnar neurapraxia postoperatively; this
resolved in all patients. All reoperations were reported
in the AD studies, with rates ranging from 2% to 13%.
The indications for reoperation varied, although 4
studies reported a variant of surgical re-debridement
and 2 studies reported radial head resection. As such,
albeit with incomplete data, both AD and MFX would
appear to be relatively safe surgical procedures with
limited complication and reoperation profiles.

Limitations
This literature review adhered to rigorous established

guidelines for systematic reviews. Despite this effort,
however, there are weaknesses to this study. This re-
view found a collection of Level IV case-series studies,
of which all but 1 were retrospective in nature.
Furthermore, it is important to note that not only were
these studies unevenly distributed between treatment
optionsdMFX was evaluated in 3 studies whereas AD
was evaluated in 8 studiesdbut also a majority of pa-
tients were represented by a single study for each
treatment option.23,34 This necessarily creates bias,
although efforts to report data as a range of means, as
opposed to an aggregate number of patients, was per-
formed in large part to mitigate this risk.26 Heteroge-
neity with respect to the reporting of data, especially
lesion classification and patient-reported outcome
measures, created difficulty when we attempted to
compare outcomes and establish general trends or
conclusions. Many studies evaluating reparative treat-
ment options were published prior to 2007, and out-
comes may have been negatively influenced as a result
of this earlier time frame, given that elbow arthroscopy
surgical techniques have continued to evolve.41 This is
in contrast to restorative treatment options, especially
OATS, which have received considerable focus in the
recent literature, with numerous studies published in
the past decade.14
Conclusions
Both AD and MFX for capitellar OCD appear to yield

excellent improvements in pain, ROM, patient outcome
scores, and RTS. Given that comparable mid-term
outcomes can be achieved with debridement alone,
without the use of MFX, similarly to recent prospective
studies in the knee,42-44 AD alone may be a reasonable
approach to relatively small OCD defects.
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