Prevalence of Osteochondritis Dissecans
of the Capitellum in Young Baseball Players

Results Based on Ultrasonographic Findings

Tetsuya Matsuura,*" MD, Naoto Suzue,” MD, Toshiyuki Iwame,* MD, Susumu Nishio,® RMS,
and Koichi Sairyo,” MD

Investigation performed at the Department of Orthopedics, Institute of Health Bioscience,
University of Tokushima Graduate School, Tokushima, Japan

Background: Osteochondritis dissecans (OCD) of the capitellum is a well-recognized cause of elbow pain and disability in ado-
lescent athletes. However, little is known about the prevalence of OCD in adolescent baseball players.

Purpose: To determine the prevalence of OCD in baseball players aged 10 to 12 years based on ultrasonographic findings and to
investigate the clinical characteristics of those with OCD lesions.

Study Design: Descriptive epidemiology study.

Methods: A total of 1040 players aged 10 to 12 years completed a questionnaire, ultrasound imaging, and radiographic exam-
ination to investigate OCD. Sonographic findings were classified into 5 grades (0, 1a, 1b, 2, and 3). Subjects with grade 1a, 1b, 2, or
3 were considered to have abnormal findings of the capitellum and were advised to undergo radiography. Radiographic and
ultrasonographic findings were then compared. The prevalence of OCD was calculated, and differences by age and player position
were determined.

Results: Of the 1040 players, 33 (3.2%) had an abnormal finding on initial ultrasonography screening, and all 33 agreed to undergo
radiography. Of them, 22 (66.7 %) were found to have OCD of the capitellum on radiographs, giving an overall prevalence of 2.1%.
Seven subjects (31.8%) had no history of elbow pain. Based on the radiographic classification, 20 subjects (90.9%) had stage |
lesions. Analysis of OCD by age and player position revealed no significant differences.

Conclusion: The prevalence of OCD of the capitellum was 2.1% in 1000 baseball players aged 10 to 12 years, with no differences
in prevalence according to age or player position.
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Osteochondritis dissecans (OCD) of the capitellum is a well-
recognized cause of elbow pain and disability in adolescent
athletes. This condition is more common in males than in
females, and its prevalence is high among individuals who
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have played baseball since childhood.! Repetitive throwing
is considered to be one of the main etiological factors of this
disease,%*10 although the exact etiology remains unclear.
Matsuura et al*? reported that OCD can be classified into
3 stages based on radiographic findings: stage I (radiolu-
cent area), stage II (nondisplaced fragments), and stage I1I
(loose bodies and sclerotic changes). Conservative treat-
ment induced healing in 90.5% of patients with stage I
lesions and in 52.9% of those with stage II lesions,'? sug-
gesting that OCD can be successfully treated conserva-
tively if treatment is started early. Furthermore,
prevention seems to be of the utmost importance due to the
lack of scientific evidence directing the management of this
condition. To develop preventive strategies for OCD of the
capitellum, its magnitude and origins must be clarified.
Nielsen!® investigated the prevalence of OCD of the capi-
tellum and found an overall prevalence of 41 per 1000 work-
ers aged 15 years or older. Little is known about the
prevalence of OCD in adolescent baseball players, however.
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Figure 1. Sonographic classification of osteochondritis dissecans of the capitellum. (A) Grade 0 is normal, (B) grade 1a shows an
irregular surface on the subchondral bone, (C) grade 1b shows a cystic lesion on the subchondral bone surface, (D) grade 2 shows
irregularity of the subchondral bone, and (E) grade 3 shows discontinuity of the subchondral bone.

Previous studies have reported that patients with OCD are
typically aged 11 to 21 years.>*!% In a previous study of
ours,'? the average age at which stage I OCD was diag-
nosed was 11.5 years, suggesting a typical age range for
prevalence of 10 to 12 years in baseball players. It is diffi-
cult to detect early-stage OCD because most of the patients
are asymptomatic or minimally symptomatic. Ultrasound
imaging, which is a safe, inexpensive, and portable type
of diagnostic imaging, has been used to assess elbow
injuries.”1%'7 Harada et al” found it to be a useful tool for
detecting elbow injuries because the reliability of abnormal
ultrasonographic findings was confirmed by radiography.
The purpose of this study was to determine the preva-
lence of OCD, as detected on ultrasonography, in baseball
players aged 10 to 12 years and to investigate the clinical
characteristics of those found to have OCD lesions.

MATERIALS AND METHODS

The Institutional Review Board of Tokushima University
Hospital approved the study protocol, and all parents and
coaches provided informed consent.

All 1040 baseball players aged 10 to 12 years (mean, 10.7
years), who participated in the regional summer champion-
ship in July 2011, completed a questionnaire and under-
went ultrasonographic and radiographic examinations to
investigate the presence and characteristics of OCD. Of

1040 players, 1006 were male and 34 female. Question-
naires were distributed to team coaches, and the subjects
answered the questions with the assistance of their coaches
and/or parents. Questionnaire items included age, player
position, and any past episodes of elbow pain. The first
author (T.M.) then reviewed the questionnaire with indi-
vidual subjects to increase their understanding of the ques-
tions and the accuracy of the responses provided.

Both elbows of each subject were sonographically exam-
ined in the field. Ultrasonography of the lateral aspect of
the elbow was performed by 2 of the authors (N.S., an ortho-
paedic surgeon, and S.N., an ultrasonography technician)
using the following equipment: a FAZONE M sonography
diagnostic imaging system (ZONARE Medical Systems Inc)
with a 5- to 10-MHz linear array transducer (FAZONE CB;
Fuyjifilm Corp), the MyLabFive portable ultrasound system
(Esaote Europe BV) with a 6- to 18-MHz linear array trans-
ducer, and the M-Turbo ultrasound system (SonoSite Inc)
with a 6- to 13-MHz linear array transducer. Anterior view
images were taken with the subject seated and the elbow
fully extended. Posterior view images were taken with the
elbow fully flexed to obtain sufficient view of the anterior
aspect of the capitellum. Sonographic findings were graded
as follows according to a modification of the classification
proposed by Ishizaki®: grade 0, normal (Figure 1A); grade
la, irregular surface of subchondral bone (Figure 1B);
grade 1b, a cystic lesion of the subchondral bone surface
(Figure 1C); grade 2, irregularity of the subchondral bone
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TABLE 1
Details of Ultrasonographic and Radiographic Findings
in Subjects With OCD: Throwing Side®

Stage OCD Cystic Lesion Normal
la 4 0 2
1b 0 2 5
2 10 0 1
3 8 1 0

“OCD, osteochondritis dissecans of the capitellum.

(Figure 1D); and grade 3, discontinuity of the subchondral
bone (Figure 1E). We defined grades 1a, 1b, 2, and 3 as
abnormal findings of the capitellum. We then recom-
mended radiographic examination to those subjects with
abnormal ultrasonographic findings.

Radiography of the elbow was performed in 4 directions:
anteroposterior with the elbow extended, anteroposterior
with the elbow flexed at 45°, lateral, and oblique. Two of the
authors (T.M. and T.I.) then compared the radiographic
and ultrasonographic findings and diagnosed the radio-
graphic stage using the classification of Matsuura et al.?

The prevalence of OCD was calculated separately for age
and player position and was expressed as a percentage. The
chi-square test was used to determine whether the preva-
lence rate differed by age and player position. All tests were
2-sided, and P < .05 was regarded as significant.

RESULTS

Of the 1040 players, 1007 (96.8%) had grade 0 (normal)
findings in the throwing arm. Of them, 437 (43.4%) had his-
tory of elbow pain. Thirty-three (3.2%) had an abnormal
finding on initial ultrasonography screening. Grade 1a was
seen in 6 elbows (0.6%), grade 1b in 7 (0.7%), grade 2 in 11
(1.0%), and grade 3 in 9 (0.9%). A total of 1037 (99.7%) had
grade 0 in the nonthrowing side. Only 3 players (0.3%) had
a grade 1b lesion, and they had the same grade 1b lesion on
the throwing side. All 33 subjects who had ultrasono-
graphic abnormalities were male, and all agreed to undergo
radiography. Of them, OCD of the capitellum was evident
in 22 (66.7%) on the throwing side on radiography. Three
subjects (9.1%) had a cystic lesion on both sides, and 8
(24.2%) had a normal appearance. Of the 11 players with
cystic or normal appearance, 5 (45.5%) had experienced
elbow pain in the throwing side. Table 1 shows the details
of the ultrasonographic and radiographic findings in the
throwing arm. The 3 cystic lesions were monitored by
follow-up radiography, and in all 3 cases, the lesions
decreased in size with no evidence of OCD (Figure 2). The
8 subjects with a normal appearance on the initial radio-
graphic examination were monitored for 2 years, but none
showed signs of OCD. The overall prevalence of OCD of the
capitellum was 2.1%.

The characteristics of the OCD subjects are listed in
Table 2. Fifteen (68.2%) had experienced elbow pain. Based
on our radiographic classification, 20 had stage I lesions
and 2 had stage II lesions. Tables 3 and 4 show the
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occurrence of OCD by age and player position, respectively,
with no significant differences for either factor (P = .810 for
age, P = .224 for position).

DISCUSSION

This is the first study to report specifically on the prevalence
of OCD of the capitellum in baseball players aged 10 to 12
years based on ultrasonographic findings. The overall preva-
lence of OCD in this study was 2.1%. OCD of the capitellum is
a disorder commonly seen in young, male baseball players.
However, only a few studies have examined the prevalence
rate specifically in this population. In 1976, Gugenheim
et al® surveyed 549 Little League pitchers aged 9 to 13 years
and identified no cases of OCD on radiography. Larson et al®
evaluated 120 Little League pitchers aged 11 to 12 years and
found radiographic changes in the capitellum or radial head
in 5% of the subjects. Hang et al® studied 343 Little League
pitchers, catchers, and fielders aged 9 to 12 years and found
OCD in 1 player (0.3%) on radiography. As with any muscu-
loskeletal injury or disease, an improved understanding of
the risk factors and populations at risk is essential before any
preventive strategies can be developed and employed. There-
fore, in this study we sought to formally determine the inci-
dence and characteristics of OCD in young baseball players.

Radiographic screening is associated with radiation
exposure. On the other hand, ultrasound imaging, where
there is no exposure to radiation, is an inexpensive and por-
table type of diagnostic imaging that has been successfully
used to assess elbow injuries.””*%17 In a study of 35 young
baseball players, Harada et al” found ultrasonography use-
ful and reliable (as confirmed against radiographic find-
ings) for detecting elbow injuries. They conducted
ultrasonography at the baseball practice field and found 2
cases of OCD (1.3%) among 153 players aged 9 to 12 years.”
The prevalence of OCD in our study (2.1%) was higher than
that reported by Harada et al” (1.3%). However, it is diffi-
cult to compare our results with those of Harada et al’
because our study did not include 9-year-old players and
because our players had a higher number of practicing
hours due to the warmer climate in Tokushima, which
allows baseball to be a year-round sport. Nielsen'® reported
a prevalence of over 4% in workers aged 15 years or older.
Although his study investigated a great number of materi-
als, the study participants were biased; 10% were patients
with problems other than their joints, and 90% were friends
or family visiting patients in the hospital. This is the reason
why the prevalence rate in our study was lower than that of
Nielsen.!3

Of the 22 subjects with OCD, 7 (31.8%) had not experi-
enced any episodes of elbow pain. If ultrasonography of the
lateral aspect of the elbow had not been performed, OCD in
these subjects would not have been detected. Therefore, our
results indicate that ultrasonography has good potential for
detecting asymptomatic or minimally symptomatic OCD.
Furthermore, 20 of 22 subjects (90.9%) with OCD had a
stage I lesion based on radiographic findings. A previous
study showed that conservative treatment produced heal-
ing in 90.5% of subjects with a stage I lesion.'? These
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Figure 2. Anteroposterior view on radiography with the elbow flexed at 45° during follow-up in a representative case of cystic
lesion. The lesion decreased in size over time, and no osteochondritis dissecans was evident. (A) Initial examination and examina-

tions at (B) 1 month, (C) 4 months, and (D) 6 months later.

TABLE 2
Characteristic of Patients With
Osteochondritis Dissecans of the Capitellum

Patient No. Age,y Position Elbow Pain Radiographic Stage

1 10  Catcher - I
2 10  Catcher + 1
3 10  Infielder - I
4 10  Infielder + I
5 10  Infielder + I
6 10  Infielder + 1
7 10  Outfielder - I
8 10  Outfielder + I
9 10  Outfielder + I
10 11  Pitcher - I
11 11  Pitcher + I
12 11  Catcher - I
13 11  Catcher + I
14 11  Infielder - I
15 11  Infielder + I
16 11  Infielder + II
17 11  Outfielder + I
18 11  Outfielder + 11
19 12 Pitcher - I
20 12 Catcher + 1
21 12  Infielder + I
22 12  Infielder + I

results suggest that screening for OCD using ultrasonogra-
phy is useful for early detection and provides an opportu-
nity for successful conservative treatment.

Of the 20 players with grade 2 or 3 abnormal findings,
OCD was confirmed in 18 (90%) on radiography. In con-
trast, of the 13 players with grade 1a or 1b (abnormal find-
ings of only the subchondral surface), only 4 players (30.8%)
showed OCD on radiography. Moreover, none of the sub-
jects with grade 1b (cystic lesion) showed signs of OCD.
These results suggest that a cystic appearance of the sub-
chondral bone surface is a variation of normal development
during ossification, although the pathogenesis is not clear.
It is speculated that ultrasonographic abnormalities

TABLE 3
OCD by Age”
Age, y No. of Participants Cases of OCD, n (%)
10 496 9(1.8)
11 379 9(2.4)
12 165 4 (2.4)

“0QCD, osteochondritis dissecans of the capitellum.

TABLE 4
OCD by Player Position®

Player Position No. of Participants Cases of OCD, n (%)

Pitcher 123 3(2.4)
Catcher 110 5(4.6)
Infielder 426 9(2.1)
Outfielder 381 5(1.3)

“OCD, osteochondritis dissecans of the capitellum.

include OCD, minor injury, and normal development dur-
ing ossification. Our results indicate that assessment on
ultrasonography is useful, although not perfect; therefore,
OCD should be confirmed on additional radiographic
examination.

Our study is the first to compare the prevalence of OCD
by age and player position. It was hypothesized that older
age and pitchers carry an increased risk for OCD because
of the higher athletic demands placed on older subjects and
pitchers. In our study, however, no significant differences
were found in the prevalence of OCD by age or player posi-
tion. Additional studies are therefore needed to identify
high-risk groups.

This study has several limitations. Although we con-
firmed the ultrasonographic abnormalities on plain radio-
graphy, radiography was not performed for those subjects
with no abnormalities on ultrasonography. Therefore, the
sensitivity of ultrasonography could not be determined, and
the true incidence of OCD may have been underestimated.
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Another limitation is that pitch type, pitch count, pitching
mechanics, and practice hours, which have been proposed
as risk factors for throwing injuries,'* were not included
in our analysis. Further studies are needed to elucidate the
precise mechanism underlying OCD.

CONCLUSION

The prevalence of OCD of the capitellum on ultrasonogra-
phy in over 1000 baseball players aged 10 to 12 years was
2.1%. About 30% of the subjects had not experienced elbow
pain, and over 90% had early-stage OCD. No significant dif-
ferences were observed in OCD prevalence by age or player
position.
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