
ABSTRACT

Background and purpose: Elbow pain is common in young gymnasts and is frequently encountered by physical 
therapists working in direct access outpatient clinics. Most elbow pain is benign; however, non-specific symptoms can 
mask serious medical pathologies, as is the case with osteochondritis dissecans (OCD). OCD is a joint condition in 
which bone underneath the cartilage of a joint dies due to lack of blood flow. Risk factor analysis, palpable joint tender-
ness and swelling, joint locking, and a history of high intensity repetitive activities may inform the clinical reasoning; 
however, the diagnosis of OCD is best made using magnetic resonance imaging (MRI). The purpose of this case report 
is to describe the main components of the history and physical examination that led to OCD differential diagnosis. 

Case description: A 12-year-old female gymnast presented to an outpatient physical therapy clinic with right elbow 
pain following a compressive trauma. The decision was made to refer the patient for diagnostic imaging evaluation due 
to localized joint swelling and point tenderness over the radial head, elbow pain with compressive loading, the pres-
ence of demographic risk factors, and a recent worsening in her symptoms after a second trauma. MRI subsequently 
revealed OCD associated with external humeral condyle bone marrow edema. The patient underwent surgical repair.

Outcomes: The follow-up MRI at five months post-surgically reported a “excellent graft integration”. A post-operative 
progressive load management program was initiated, with full return to sport achieved at 10 months after surgery.

Discussion: This case report highlights the central role of primary care clinicians, such as physical therapists, in 
identifying patients with suspected pathologic conditions that may need referral for imaging, medical assessment, or 
surgical intervention. Physical therapists working in direct access environments should be aware of subtle signs/
symptoms and specific risk factors that may be indicative of serious pathologies. 

Level of evidence: Level 4

Key words: Adolescent gymnast, Differential diagnosis, Direct access, Elbow pain, osteochondritis dissecans, Physi-
cal therapy
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BACKGROUND AND PURPOSE

Elbow pain is a common morbidity among adoles-

cent athletes such as throwers and gymnasts.

The incidence of elbow pain may be as high as 45% 

in baseball players between the ages of 13 and 14.1 

Generally, elbow pain during adolescence has a 

good prognosis; however, pain can be caused by seri-

ous conditions, as osteochondritis dissecans (OCD), 

requiring specialist care. It is important that physi-

cal therapists working in a direct access setting be 

able to identify those patients who may present with 

OCD.

The term OCD was used for the first time in 1888 

by Koing.2 OCD refers to an acquired lesion of the 

subchondral bone associated with potential involve-

ment of the overlying cartilage. OCD lesions are 

most common in the knee, followed by the ankle 

and elbow,3 with various degrees of fragmentation 

and sclerosis.2 In OCD lesions of the elbow, the capi-

tellum of the humerus is typically affected. Notably, 

the incidence of this pathoanatomical lesion appears 

to be increasing rapidly.4,5 OCD lesions of the elbow 

can also be found in the radial head, olecranon, and 

trochlea. 

OCD of the elbow is most common in adolescent 

athletes engaged in upper extremity weight-bearing 

and repetitive overhead or elbow extension activi-

ties—i.e. baseball, tennis, volleyball, weight lifting 

and gymnastics.6,7Kida et al., found a prevalence of 

3.4% of capitellar OCD lesions in 2,433 adolescent 

baseball players between 12 and 18 years old. More-

over, it was found that players who started competi-

tion at younger ages and played for a longer period 

showed an increased risk of developing capitellar 

OCD lesions.8 

Interestingly, this condition may be asymptomatic.8 

Patients with OCD are usually in their second dec-

ade of life, from 11 to 23 years old. Males are more 

commonly affected than females and dominant 

elbow capitellum is mostly typically affected.9 How-

ever, up to 20% of the patients may develop a bilat-

eral condition.9 The etiology of this disorder is still 

unclear, but repetitive trauma, vascular, inflamma-

tory, and genetic factors seem to play a role.10 In stud-

ies of identical twins, a correlation between OCD 

lesions and repetitive joint loading sport activities 

was identified.10 Furthermore, repetitive overhead 

throwing and loading activities generate consid-

erable compressive forces on the radio-capitellar 

joint.6,11,12,13 The repetitive forces and trauma exerted 

on immature articular cartilage of the elbow seem 

to play a primary role on the etiopathogenesis.14,15 

Anatomically the radio-capitellar joint is also sus-

ceptible to OCD due to the poor blood supply to the 

capitellum, characterized by a focal avascular zone 

(Figure 1), that seems to put individuals at risk for 

OCD lesions in this articulation.

Typically, the clinical picture in adolescent male ath-

letes includes: elbow pain, radiocapitellar joint ten-

derness, and swelling over the lateral aspect of the 

elbow.16 Physical examination findings in the early 

stage of OCD are non-specific, but early diagnosis is 

important to prevent the expansion of the lesion and 

the possible degeneration of the joint, especially in 

adolescents. Individuals that continue to play sports 

despite elbow pain tend to develop higher grade 

osteochondral lesions in the longer term.17

Figure 1. Focal avascular zone of the Radial Capitellum.
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Rest and nonsteroidal anti-inflammatory drugs 

(NSAIDs) reduce the symptoms in the early stages 

of OCD; however, since acute ligament or muscu-

lar sprains/strains will also respond to this inter-

vention, it can lead to a delay in making the correct 

diagnosis. Generally, patients with capitellar OCD 

present with a progressive worsening of the activ-

ity-related pain and stiffness.6,17,12 In the presence 

of loose bodies within the joint, loss of active elbow 

extension (i.e. 15–30°) range of motion and inter-

mittent catching and locking of the elbow tend to 

occur.18,6,12 Patients with radiocapitellar OCD may 

also present with articular crepitus, especially with 

pronation and supination movements; active pro-

nation and supination with the elbow in extension 

also tends to reproduce familiar pain at the radio-

capitellar joint.18,6,12 In a study of 69 adolescents with 

elbow OCD, Mihara et al. found that the most fre-

quent symptoms are: (1) discomfort or soreness in 

the elbow during or after throwing (98%), (2) fol-

lowed by decreased performance (58%), (3) local 

tenderness (43%), and (4) swelling (18%).19 None of 

the 69 patients in this study experienced locking of 

the elbow joint.19

Diagnostic imaging for elbow OCD typically begins 

with anterior-posterior and lateral plain film radio-

graphs. Sixty-six percent of the patients with known 

capitellar OCD show pathoanatomical lesions on 

imaging.20 Therefore, additional investigation with 

other diagnostic imaging is usually needed with sus-

pected OCD. Magnetic resonance imaging (MRI) is 

the gold standard in detecting and evaluating OCD 

lesions and is able to allow identification of early-

stage lesions when plain film radiographs are nega-

tive.6,12,22 Furthermore, MRI is helpful in determining 

the acuity of the condition due to its capacity to 

detect subchondral edema.21,23,24 CT scans are highly 

sensitive and may be warranted for the detection of 

suspected loose bodies within the joint. Various clas-

sifications based on radiography, MRI, or arthros-

copy have been used to describe OCD lesions. Other 

types of classifications divide lesions into “early-

stage” or “advanced-stage” and into “stable” or “unsta-

ble”. Stable lesions are characterized by an immature 

capitellum with an open growth plate and flattening 

or radiolucency of the subchondral bone in a patient 

with normal elbow motion.25,26 Unstable lesions 

have at least one of the following findings: a capi-

tellum with a closed growth plate, fragmentation or 

at least 20 degrees of elbow motion restriction.25,26 

Generally, stable lesions may be reversible and can 

heal completely with conservative management 

(i.e. rest, splinting or bracing for immobilization), 

while unstable lesions typically require surgical 

management.25,15,23,19,27,28

Mihara et al.19 proposed guidelines for the man-

agement of elbow OCD. Generally, Non-operative 

treatment and repetitive stress cessation is the man-

agement of choice. Surgery is recommended for: 

(1) closed growth plate early-stage lesions; (2) if 

new bone formation is not observed on radiography 

within three to six months of conservative manage-

ment or when the lesion progresses; (3) advanced-

stage lesions. Discontinuing heavy elbow exercise 

and carrying heavy loads (i.e. conservative therapy) 

for 6 months has been identified as an important 

positive prognostic factor in the conservative man-

agement of OCD.

Patients who were compliant with the conservative 

therapy for stable lesions had an 84.2% healing rate, 

while those who had similar lesions but were non-

compliant with conservative therapy only experi-

enced a 22.7% healing rate.29 

Elbow pain is very common in young athletes and 

physical therapists must be able to recognize the 

clinical picture of those patients in need of imag-

ing, and surgical management. Thus, early diagno-

sis may prevent the development of higher grade 

of osteochondral lesions and joint degeneration in 

the longer term. Therefore, the purpose of this case 

report is to describe the main components of the his-

tory and physical examination that led to OCD dif-

ferential diagnosis.

CASE DESCRIPTION 

Patient History and Systems Review

A 12-year-old female gymnast presented to the clinic 

complaining a one-month history of right elbow pain, 

especially with upper extremity loading activities 

commonly performed during training. The subject 

describes an initial mechanism of injury produc-

ing sharp elbow pain when she landed on her right 

hand with the elbow extended during an acrobatics 
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maneuver. The subject rated her initial pain as an 8 

out of 10 on a Numeric Rating Pain Scale (NPRS) (0, 

no pain; 10, maximal pain) and stated that her elbow 

gave out as a result of the pain.30 The subject was ini-

tially evaluated by both a general practitioner (GP) 

physician and an orthopaedic physician and 7-10 

days of rest was prescribed in the absence of serious 

pathology.

After one week, the subject was pain free with ADL’s 

and returned to gymnastic activities although she 

continued to have pain (NPRS 5/10) with compres-

sive loading of the elbow in extension.

The pain intensity was 5/10 but would increase to 

7/10 during the workout when repeatedly perform-

ing any load-bearing activities on the upper extrem-

ity. However, the pain intensity quickly reduced a 

few hours after each training session and was pro-

gressively improving. After 2 weeks, a second epi-

sode of stabbing pain occurred during the landing 

phase of a spin jump on the affected hand. One 

week later, as the pain became disabling and the 

subject sought care from her physical therapist. 

Notably, the patient didn’t stop gymnastics training 

and her parents did not permit her to take nonsteroi-

dal anti-inflammatory drugs (NSAIDs) or any other 

pain medications. The patient denied any significant 

past or current medical problems. She and her fam-

ily were concerned about the symptoms progressing 

and having to stop training in her sport as she had 

been training four to five times per week since she 

was five years old.

Clinical Impression #1

The patient’s history revealed two sport-related 

elbow traumas and significant risk factors (i.e. high 

intensity upper extremity weightbearing activities 

and patient age) that led the physical therapist to 

suspect a pathologic condition that may have needed 

referral. Thus, the main objective of physical exami-

nation was to exclude any red flags and examine the 

structural integrity of the elbow joint.

Examination

Physical examination revealed visually and pal-

patory swelling over the lateral aspect of the right 

elbow with full flexion/extension active and pas-

sive range of motion (ROM) measures bilaterally. 

Passive pronation/supination, with extended elbow 

were also normal. Humeral-radial and humeral-

ulnar elbow compression was not painful. Palpation 

revealed tenderness over the postero-lateral aspect 

of the radial head. There   were no side differences 

in flexion/extension and pronation/supination 

manual force accepted during strength testing; how-

ever, local discomfort was reported during resisted 

wrist extension. Elbow Valgus and Varus stress tests 

were negative. Patient’s primary pain complaint was 

reproduced by the injury motion: elbow hyperex-

tension in a weight bearing or loaded position (i.e. 

body weight on the hand leaning onto the treatment 

table). In this position, external over pressure on the 

radiocapitellar joint by the clinician reproduced the 

subject’s chief complaint.

Additionally, the tuning fork test was performed in 

order to evaluate the bony integrity. The vibrating 

tuning fork was placed directly and closely to the sus-

pected fracture site (i.e. the radial head and lateral 

epicondyle) but was negative. Despite the estimated 

sensitivity ranging from 75% to 100% negative tests 

are not sufficient to rule out fractures because this 

test is not sufficiently reliable or accurate in order to 

rule in or out fractures and should have only limited 

use in clinical practice.31

Clinical Impression #2

Because of the increased reactivity to compressive 

load to the joint, the delay of the natural tissue 

healing, the injury mechanism, and the presence 

of demographic risk factors in the patient’s his-

tory being consistent with an OCD presentation, it 

seemed prudent to consider imaging as part of the 

subject’s evaluation. A decision to contact the refer-

ring orthopaedic surgeon to discuss the need for 

additional diagnostic imaging was made.

Diagnostic Imaging

The initial plain film radiography report identified 

“Small irregularities of the cortical profile of the exter-

nal humeral condyle, secondary to a minor traumatic 

detachment” (Figure 2). Based on the radiography 

findings, the orthopaedic surgeon prescribed an MRI 

imaging to further evaluate the severity of the lesion. 

The MRI identified an 11 mm osteochondritis dis-

secans associated with bone marrow edema on the 
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external humeral condyle. Discontinuity of bone cor-

tical was noted also. However, the extremity of the 

lesion appeared homogeneous. Two cystic areas, one 

anterior (2.5mm) and one medial (1.5mm), were iden-

tified. The cartilage surface seemed regular. Thus, 

the lesion was considered stable” (Figures 3a and 3b). 

Based on the MRI results, the decision of a conser-

vative treatment, which included three months of 

complete rest from loading sports activities, were pre-

scribed by the orthopaedic surgeon.25 After this time 

of rest (i.e. three months after the first MRI) a second 

MRI revealed a progression to an unstable lesion with 

fragmentation (Figures 4a and 4b).

For a more detailed description of the timeline from 

injury to diagnosis to management, see the timeline 

in Figure 5

INTERVENTION

Due to the presence of an unstable fragment and the 

absence of new bone genesis, resection of the osteo-

chondral lesion and repair with enriched mesenchy-

mal cell matrix was performed. The osteochondral 

lesion was resected and repaired using enriched 

matrix of mesenchymal cells from the iliac crest. 

The post-surgical protocol consisted of three weeks 

of immobilization in 90-degree flexion followed by 

four months of non-loading rehabilitation (Table 1).

OUTCOMES

The follow-up MRI at five months post-surgically 

reported a “excellent graft integration” (Figure 6a, 

6b). Thus, the orthopaedic surgeon advised another 

twenty days avoiding any loading of the elbow, to 

be followed by a progressive load management reha-

bilitation program until full recovery and a return to 

sport was achieved (Table 1). A final follow-up MRI 

was performed five months after the last PT visit.

DISCUSSION

Elbow pain is a common complaint in sport. Physi-

cal therapists should be able to recognize serious 

pathologies outside their scope of practice requiring 

additional evaluation. This case report highlights 

the central role of primary care clinicians, such as 

Figure 2. Right elbow X-ray revealed a “small irregularities 
of the cortical profi le of the external humeral condyle”.

Figure 3a and 3b. Protonic Density MRI. The MRI showed 
an osteochondritis dissecans on the lateral epicondyle associ-
ated with a bony marrow edema, indicated by red arrows. 
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physical therapists, in identifying patients with sus-

pected pathologic conditions that may need referral 

for imaging, medical assessment or surgical inter-

vention. Risk factors are well known from the cur-

rent literature for those patients with elbow OCD. 

Adolescent athletes that exercise in repetitive over-

head or upper extremity weight-bearing activities 

(e.g., baseball, tennis, volleyball, weight lifting and 

gymnastics) are specifically at risk.4,6,7 Like the sub-

ject described in this case repot that started training 

at 6 years-old, the risk of developing OCD lesions 

increases in those individuals that begin gymnastic 

training and competitions at a young age.8 Missing 

OCD diagnosis in younger patients could lead to an 

increased risk for the development of higher grade 

of osteochondral lesions and joint degeneration 

making it similar to the process of avascular necro-

sis in the longer term.4 

The following clinical features of elbow OCD have 

been described in the literature:

• Local pain in the radiocapitellar joint area;6,12,18

• Inflammatory-like symptoms after sports activi-

ties or load;4

• Progressive worsening of pain and stiffness 

related to load (98% of cases);6,12,17

• Decreased sport performance (58% of cases);19

• Tenderness at the radiocapitellar joint (43% of 

cases);19

• Local swelling (18% of cases);19

• Active and passive ROM extension loss 

(15–30°);6,12,18

• Intermittent catching and locking of the elbow 

joint;32

• Crepitus, especially during pronation supination 

movements;6,12,18

• Local pain during active pronation and supina-

tion in an elbow extension position;6,12,18

• Positive radiocapitellar compression test;6,12,18

• Ulnar collateral insufficiency and radiocapitellar 

rotatory instability.4

Risk factors and physical examination findings must 

be carefully assessed and weighed in order to con-

sider possible diagnoses. This case report describes 

the clinical features (i.e. a history of trauma and the 

related injury mechanism; an increased reactivity 

to compressive load to the joint; the delay in symp-

tom reduction; and the appropriate demographic 

Risk Factors) and the clinical reasoning that should 

prompt any clinician in a direct access setting to 

be suspicious of medical pathology in young sport 

population. That is to consider the many risk factors 

(i.e. sport loading activities, a history of long time 

sports activity, etc.), the behaviour and progression 

of symptoms especially related to the load. 

This case fits with the typical challenges associated 

with a such complex disorder. Therefore, provoking 

patient’s symptoms using functional testing should 

be considered standard practice when basic tests 

and measures are unremarkable. 

Figure 4a and 4b. Pre-Surgery MRI. The MRI showed a 
sclerotic region of the subcondral bony profi le, indicated by 
red arrows.  
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Moreover, this case report describes the natural 

history and the post-surgical management of OCD 

of the elbow in a female gymnast. That is, early 

identification and optimal treatment were critical 

to optimize lesion healing.6 Early stage attempts at 

conservative treatment (i.e. resting phase in respect 

of the repair process) followed by a long-term post-

operative program were essential in order to achieve 

Figure 5. Timeline of case progression.
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Table 1. Post-Surgical Protocol.
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a successful outcome.4,6-7,29 Specifically, in this case 

the subject had a five-month period of load avoid-

ance in order to protect the graft. After graft inte-

gration was documented by the follow-up MRI the 

subject then underwent a progressive load manage-

ment program with the goal of restoring the coordi-

nation skills, strength, and load capacity necessary 

for gymnastics participation. Accordingly, a gen-

eral athletic fitness and conditioning program was 

introduced as soon as possible during rehabilitation. 

Finally, preparatory and sport-specific exercises 

were performed until the progressive return to sport, 

10 months after surgery.

CONCLUSIONS

To the best of authors’ knowledge this is the first 

documented case of capitellar OCD recognized 

by a physical therapist in a direct access setting, 

resulting in operative management of the condi-

tion. The subject achieved full return to sport post-

operatively (state time frame). Physical therapists 

are capable of screening patients in need of medical 

referral for further examination or investigation of 

conditions.33-46,47
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