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Anatomy 

•  The elbow is the connection of 
the upper arm bone (humerus) 
and the two bones of the 
forearm (radius and ulna). 

•  The capitellum is a knob on the 
lower end of the humerus that 
forms a joint with cup-shaped 
end of the radius (radial head). 

•  The ends of the bones are 
covered with cartilage which 
allows a smooth gliding surface. 



What is OCD (Osteochondritis Dissecans)? 

•  Injury to the bone below the 
cartilage 

•  Due to loss of blood supply from 
repetitive trauma (e.g. throwing, 
gymnastics) 

•  Risk for instability and disruption 
of overlying cartilage 

•  May result in premature arthritis 



Without surgery…. 

•  The OCD won’t heal 
•  Persistent pain 
•  Poor long term function 
•  Loose bodies 
•  Locking/catching 
•  Loss of motion 
•  Increased arthritis 
•  Decreased return to sport 



Elbow Arthroscopy / Osteochondral Allograft Transplant 

Outpatient surgery (go home same 
day) 

General anesthesia (asleep the whole 
surgery and won’t feel anything) 

Arthroscopic surgery followed by small 
(4-6 cm) incision on side of elbow 

Remove any loose bodies 
Place allograft bone/cartilage plug into 

defect 

and 2 cm proximal to the medial epicondyle. A com-
plete diagnostic arthroscopy of the anterior compart-
ment is performed and intra-articular findings are
addressed. Any loose bodies are removed, and a
mechanical shaver may be used to perform a partial
anterior synovectomy to eliminate possible impinge-
ment between the radial head and capitellum. Due to
the planned arthrotomy through the anconeus,
arthroscopy of the posterior compartment is not
routinely performed.
After completion of the arthroscopic portion of the

procedure, the patient’s arm is removed from the Tri-
mano. The elbow is positioned in hyperflexion.
Depending on patient size, a 4- to 6-cm incision is
marked from the lateral epicondyle to the ulnar border
(Fig 2). Sharp dissection is carried down through skin to
subcutaneous tissue. Bleeding is controlled with elec-
trocautery. The fascia overlying the anconeus is iden-
tified and incised in line with the incision (Fig 3A). The
anconeus is bluntly dissected to expose the capsule
overlying the capitellum (Fig 3B). Blunt retractors are
placed deeply, and the capsule is then incised in line
with the incision. Synovium in the posterior

compartment is resected sharply and the OCD lesion is
encountered (Fig 4).
The loose osteochondral flap over the defect is

removed with sharp dissection and the defect is
measured to determine the size of graft needed. Most
often, a fresh precut 10-mm OCA core is chosen. Next,
the cannulated alignment rod (Arthrex) is placed
perpendicular to the defect and a 2.4-mm guide pin is
placed through the alignment rod into the capitellum
(Fig 5A). A low-profile 10-mm reamer (Arthrex) is
then passed over the guide pin to a depth of approxi-
mately 7-10 mm (Fig 5B). The pin is removed, and
debris is removed. The 12 o-clock position of the socket
is marked with a sterile pen. The depth of the socket is
sized at the 3-, 6-, and 9-, and 12-o’clock positions.
These marks are recorded for preparation of the graft.
The 12 o-clock position of the graft is marked with a
sterile pen to correspond to its recipient socket. It is
then measured and sized to the appropriate lengths at
the 3-, 6-, 9-, and 12-o’clock positions (Fig 6). The graft

Fig 2. After arthroscopy, the operative extremity (left elbow;
patient supine) is positioned in hyperflexion, and a 4- to 6-cm
incision is marked from the lateral epicondyle (asterisk) to the
ulnar border.

Fig 4. Synovium in the posterior compartment is resected
sharply and the osteochondral defect (arrow) is encountered
(left elbow; patient supine).

Fig 3. (A-B) Surgical approach in a left elbow with the patient supine. (A) The fascia overlying the anconeus (arrow) is identified
and incised in line with the incision. (B) The anconeus is bluntly dissected to expose the capsule (arrow) overlying the capitellum.
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Indications for Osteochondral Allograft Transplantation 

•  Failed prior surgery (debridement / marrow stimulation) 
•  Unstable OCD lesions 

•  Uncontained defects 
•  Defects >1cm in diameter 
•  Significant bone involved 

•  Deep defects, cysts 



Preferred Technique 

 
https://www.arthroscopytechniques.org/

article/S2212-6287(20)30046-3/
fulltext#supplementaryMaterial 
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Technical Note

Fresh Precut Osteochondral Allograft Core
Transplantation for the Treatment of Capitellum

Osteochondritis Dissecans
Sagar Chawla, M.D., M.P.H., and Michael G. Saper, D.O., A.T.C., C.S.C.S.

Abstract: Osteochondritis dissecans (OCD) of the elbow is a disease of unclear etiology that affects young children and
adolescents, particularly overhead athletes and gymnasts. Common surgical options include fixation, debridement, loose
body removal, andmarrow stimulation (microfracture/drilling). For large, deep, and/or uncontained defects, osteochondral
autograft transplantation (OAT) has been advocated. However, there are some drawbacks to OAT, particularly related to
donor-site morbidity. Fresh osteochondral allograft (OCA) transplantation avoids the donor-site morbidity associated with
OAT and has been shown to be effective for treating capitellar OCD. This Technical Note details a surgical technique of OCA
transplantation of the capitellum in an adolescent patient using a fresh precut OCA core. This procedure addresses the
cartilage defect and loss of subchondral bone associated with OCD without the drawbacks associated with harvesting an
autograft. Furthermore, as the graft is readily available, it avoids delays related to the donorerecipient matching process.

Osteochondritis dissecans (OCD) is a disorder in
which a segment of articular cartilage loses the

support of the underlying subchondral bone.1 In the
elbow, OCD most commonly involves the capitellum,
and while unclear, its underlying cause is likely multi-
factorial, including ischemia, repetitive trauma sec-
ondary to valgus and axial loading, and altered
biomechanics.2 As such, it primarily affects young
overhead athletes, with the greatest incidence in
adolescent baseball players and gymnasts.3-5

Current management of symptomatic capitellar OCD
is primarily based on lesion stability, size, and location.6

Common surgical options include fixation, debride-
ment, loose body removal, marrow stimulation

(microfracture/drilling), and osteochondral autograft
transplantation (OAT).2,7 For large, deep, uncontained
defects, restorative techniques such as OAT have been
advocated. OAT harvests a cylindrical segment of
noneweight-bearing articular cartilage and bone, typi-
cally from the superolateral lateral femoral condyle or
costal cartilage.8-11 The primary advantage of the
procedure is that it uses native hyaline cartilage and
re-establishes the subchondral bone stock.12 Single-
plug OAT has been shown to be an effective treat-
ment option for adolescents with unstable OCD lesions
of the capitellum.8

However, there are some drawbacks to OAT, partic-
ularly related to the donor site and postoperative
rehabilitation. In a systematic review and meta-
analysis, Bexkens et al.13 reported donor-site
morbidity in 7.8% of patients with a femoral condyle
harvest site. Fresh osteochondral allograft (OCA)
transplantation avoids the donor-site morbidity associ-
ated with OAT and has been shown to be effective for
treating capitellar OCD.14 However, the use of fresh
OCAs is limited by the availability for donor allograft.15

This Technical Note details our surgical approach for
large and/or uncontained capitellar OCD lesions using a
fresh precut OCA core (JRF Ortho, Centennial, CO).
This single-stage procedure allows for restoration of the
subchondral bone and hyaline cartilage using a single
press-fit osteochondral plug. Further, it avoids the
donor-site morbidity of OAT and, as the precut cores
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is then prepared by cleansing it of any remaining
marrow elements using pulsed lavage. The graft is then
placed into the socket using a press-fit technique.
Gentle taps with a tamp can be performed to ensure the
articular cartilage is flush with the surrounding cartilage
(Fig 7). The elbow is then brought through a full ROM
to ensure there is no impingement and the graft is flush.
Wounds are irrigated copiously, and the elbow is

cleared of any loose debris. The capsule, fascial layer
overlaying the anconeus, subcutaneous layer, and skin
are all closed in standard fashion. A sterile dressing is
applied and the arm is placed in a well-padded long arm
plaster splint with the elbow flexed to approximately
80!.

Postoperative Protocol
Postoperative rehabilitation is carried out in a phased

manner, progressing over a 4- to 9-month period
depending on the sport and position. During the first
phase (weeks 0-2 postoperatively), the patient remains

immobilized in a splint at 80! for 7 to 10 days, allowing
for initial healing and recovery from the soft tissue
dissection. At this time, the patient is non-weight
bearing to the operative extremity with a sling pro-
vided for comfort. During the second phase (weeks 2-
6), the patient is transitioned to a hinged, unlocked
brace and the patient initiates formal postoperative
rehabilitation with a primary focus on regaining ROM.
During the third phase (weeks 7-12 postoperatively),
the brace is discontinued and light strengthening
exercises are initiated. Phase 4 of rehabilitation (weeks
13-16 postoperatively) focuses on advanced strength-
ening and gradually loading the graft. The last phase
(weeks 17 and beyond postoperatively) marks the
initiation of push-ups, interval sport programs, and
gradual return to competition.

Discussion
OCA offers a number of advantages that make it ideal

for large, uncontained defects. A single graft can be

Fig 5. (A-B) Preparation of a 10-mm osteochondral defect (left elbow; patient supine). (A) The cannulated alignment rod is
placed perpendicular to the defect and a 2.4-mm guide pin is placed through the alignment rod into the capitellum. (B) A low-
profile 10-mm reamer is then passed over the guide pin to a depth of approximately 7 to 10 mm.

Fig 6. The fresh precut OCA core is measured and sized to the
appropriate lengths at the 3-, 6-, 9-, and 12-o’clock (asterisk)
positions. (OCA, osteochondral allograft.)

Fig 7. The graft is placed into the socket using a press-fit
technique. The articular cartilage of the OCA is flush with
the surrounding cartilage (left elbow; patient supine).
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My Preferred Technique 



Rehabilitation and Return to Sports 

Splint 7-10 days 
Encourage range-of-motion 

exercises 
•  Goal = full ROM by 6 weeks 

Light elbow resistance exercises at 
6 weeks 

Loadbearing exercises at 4 months 
Return to sport at 6-9 months 

depending on sport 



Complications and Considerations 

Anesthesia 
Bleeding 
Nerve injury 
Infection  
Stiffness  
Reoperation (<5%) 
Failure to return to sport (5-10%) 

Westermann et al. OJSM 2016 

Review

Return to Sport After Operative
Management of Osteochondritis
Dissecans of the Capitellum

A Systematic Review and Meta-analysis

Robert W. Westermann,*† MD, Kyle J. Hancock,† MD, Joseph A. Buckwalter,† MD, PhD,
Benjamin Kopp,† BS, Natalie Glass,† PhD, and Brian R. Wolf,† MD, MS

Investigation performed at the University of Iowa, Iowa City, Iowa, USA

Background: Capitellar osteochondritis dissecans (OCD) is commonly managed surgically in symptomatic adolesent throwers
and gymnasts. Little is known about the impact that surgical technique has on return to sport.

Purpose: To evaluate the clinical outcomes and return-to-sport rates after operative management of OCD lesions in adolescent
athletes.

Study Design: Systematic review; Level of evidence, 4.

Methods: The PubMed, CINAHL, EMBASE, SPORTDiscus (EBSCO), and Cochrane Central Register of Controlled Trials data-
bases were queried for studies evaluating outcomes and return to sport after surgical management of OCD of the capitellum. Two
independent reviewers conducted a systematic review according to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. Studies reporting patient outcomes with return-to-sport data and minimum 6-month follow-
up were included in the review.

Results: After review, 24 studies reporting outcomes in 492 patients (mean age ± SD, 14.3 ± 0.9 years) were analyzed. The overall
return-to-sport rate was 86% at a mean 5.6 months. Return to the highest preoperative level of sport was most common after
osteochondral autograft procedures (94%) compared with debridement and marrow stimulation procedures (71%) or OCD fixation
surgery (64%). Elbow range of motion improved by 15.9! after surgery. The Timmerman-Andrews subjective and objective scores
significantly improved after surgery. Complications were low (<5%), with 2 cases of donor site morbidity after osteoarticular autograft
transfer (OAT) autograft harvest. The most common indications for reoperation were repeat debridement/loose body removal.

Conclusion: A high rate of return to sport was observed after operative management of capitellar OCD. Patients were more likely
to return to their highest level of preoperative sport after OAT autograft compared with debridement or fixation. Significant
improvements in elbow range of motion and patient outcomes are seen with low complication rates after OCD surgery.

Keywords: osteochondritis dissecans; elbow; gymnast; thrower; OATs; return to sport

Osteochondritis dissecans (OCD) of the capitellum is a well-
defined condition in adolescent athletes, most commonly
seen in throwers and gymnasts. The radiocapitellar joint

carries the majority of the force across the elbow during
valgus loading, a motion that is repetitive in these sports
and thought to underlie the pathologic process of OCD
development.5 Microtrauma from compressive and shear
forces sustained at the radiocapitellar joint during these
activities may lead to microvascular injury in the capitel-
lum, and eventually to OCD.

Patients with early and stable lesions who also have open
capitellar physes occasionally heal spontaneously with non-
operative management.17 The healing potential of
advanced lesions is poor with nonoperative treatment mea-
sures.17,27 When left untreated, the majority of cases result
in elbow pain with daily activity at long-term follow-up.27

Operative management is typically offered for unstable
lesions and those who ultimately fail nonoperative
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OCA Transplantation 

 
 
 
 
 
 
 
 
 
13y M multi-sport athlete with 13 mo f/u 
•  Improvements in functional outcomes 
•  Graft incorporation at 6 months 
•  Full return to sport 

Geiger, Chawla, Saper, COP 2020 
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Osteochondral allograft core transplantation for
the treatment of capitellar osteochondritis dissecans:

a case report with technical note
Kyle Geiger, BSa, Sagar Chawla, MD, MPHb and Michael G. Saper, DObc

aWashington State University, Elson S. Floyd College of Medicine, Spokane, Washington
bDepartment of Orthopaedics and Sports Medicine, University of Washington, Seattle, Washington

cDepartment of Orthopedics and Sports Medicine, Seattle Children’s, Seattle, Washington

INTRODUCTION

Osteochondritis dissecans (OCD) of the elbow most
commonly involves the capitellum where there is
risk of disruption of a segment of articular cartilage

from the subchondral bone.1–3 For unstable lesions with
large, deep, and/or uncontained defects, restorative proce-
dures such as osteochondral autograft transplantation (OAT)
and osteochondral allograft (OCA) transplantation have been
recommended.4 However, most studies using OCA have
involved multiple plugs, and the literature describing single-
plug OCA transplantation in adolescents is limited.5 Here we
report a case of OCA transplantation of the capitellum in an
adolescent male using a fresh precut OCA core to address the
cartilage defect and loss of subchondral bone. This study was
exempt by our institutional review board, and informed
consent was not required for subject inclusion.

CASE REPORT
A 13-year-old right-handed football, basketball, and baseball
player presented to the senior author with persistent dull right
elbow pain for over 2 yr. He recalled no inciting event or trauma
but experienced a sharp pain and swelling of the elbow recently
after throwing a football. The patient had been treated with rest,
splinting, ice, and antiinflammatories. He had no previous
surgery. Physical examination demonstrated a range of motion
(ROM) from 5 to 130 degrees with tenderness over the posterior
capitellum and mild crepitus. The elbow was stable to
ligamentous stress testing. Radiographs of his elbow demon-
strated irregularity of the capitellar subchondral bone without
osseous loose bodies (Figure 1A and B). Magnetic resonance
imaging confirmed an approximately 10-mm x 10-mm OCD
lesion abutting the lateral column of the capitellum with a

displaced osteochondral fragment (Figure 1C‑D). His presurgical
Quick Disability of the Arm, Shoulder, and Hand (Quick DASH),
Andrews-Timmerman, and Tegner scores were 36.4, 80, and 9,
respectively. With a symptomatic large, unstable, nearly uncon-
tained OCD lesion with associated loose body, the patient was
an appropriate candidate for osteochondral transplantation.
After a thorough discussion of surgical options including costs,
donor-site morbidity, and clinical outcomes, the patient and
family elected to proceed with OCA transplantation using a fresh
precut OCA core.

After completion of arthroscopic debridement and loose
body removal, the elbow was positioned in hyperflexion.
A 5-cm incision was made from the lateral epicondyle to
the ulnar border. Sharp dissection was carried down through
the skin to the subcutaneous tissues. The fascia overlying the
anconeus was identified and incised in line with the incision.
The anconeus was bluntly dissected to expose the capsule
overlying the capitellum. Synovium in the posterior com-
partment was resected sharply, and the osteochondral defect
was identified (Figure 2A). A 10-mm sizing alignment rod was
placed perpendicular to the defect, and a guide pin was
placed through the alignment rod into the capitellum. A
10-mm low-profile reamer was passed over the guide pin to a
depth of approximately 7 mm (Figure 2B and C). The socket
depth was measured at the 3, 6, 9, and 12 o’clock positions. A
10-mm diameter fresh precut OCA core (JRF Ortho, Cen-
tennial, CO) was measured and sized to the appropriate
depths. The graft was cleansed using pulsed lavage, and it was
placed in the defect using a press-fit technique, ensuring the
articular cartilage was flush with the surrounding cartridge
(Figure 2D). After a layered closure, a well-padded long arm
splint in 80 degrees of flexion was applied.

Postoperatively the patient remained in the splint allowing
for initial healing. After 2 wk, the patient was transitioned to
a hinged, unlocked brace and initiated formal postoperative
rehabilitation with a primary focus on regaining ROM. At 13
wk after surgery, the patient was doing very well with no
pain. Imaging at this time showed consolidation of the OCA
plug without bony irregularities, thus light strengthening
exercises were initiated. At 6.5mo after surgery the patient
continued to do well without pain or mechanical symptoms.
Radiographs at this time showed full incorporation of the
OCA plug. The patient was released to return to full activity.
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At 13mo follow-up, the patient continued to do well without
pain or swelling. He was playing football and basketball and
was planning to begin track. He had an occasional click in
the elbow, but it was not bothersome. He had full elbow and
forearm ROM (Figure 3A and B). Radiographs showed full
incorporation of the OCA without degenerative changes in
the radiocapitellar or ulnohumeral joints (Figure 4A and B).
His postoperative Quick DASH, Andrews-Timmerman, and
Tegner scores were 0, 100, and 9, respectively.

DISCUSSION
OCA transplantation with a single fresh precut core are
a viable option for the treatment of large and unstable OCD
lesions. In this 13-year old athlete, postoperative radiographs
around 6mo showed full incorporation of the graft. At over
1-year follow-up, there were excellent patient-reported out-
comes, and the athlete returned to full sports participation.
The anconeus splitting approach used in this procedure
avoided iatrogenic injury to the lateral collateral ligament
(LCL) complex. Injury to the LCL complex can lead to
posterolateral rotatory instability (PLRI) which can lead to
posterolateral subluxation or dislocation of the radius on the
capitellum.6 This can be problematic for athletes, especially
baseball players, because of repetitive and dynamic forces on
the elbow while throwing. Furthermore, data regarding
surgical management of PLRI is limited in this patient
population.7 This report also highlights the advantages of
restoring the articular cartilage and loss of subchondral bone
with a fresh precut OCA core. Currently at our institution,

the cost of a fresh distal humerus allograft (JRF Ortho) is
$6,800.8 Conversely, a precut 10-mm fresh OCA core is
$2,500, approximately one-third of the cost. Other advan-
tages include the avoidance of costs and delays related to the
donor-recipient matching process, single-step treatment
without patient size matching, and the utilization of existing
OAT instrumentation that is often readily available.

For large, deep, and/or uncontained OCD lesions, restorative
procedures such as OAT and OCA transplantation have been
recommended.4 However, these procedures have varied in the
number of plugs and surgical approaches used. OAT using a
single plug has been reported as an effective treatment by Bae
et al.,9 who also used an anconeus splitting approach and had
favorable postoperative outcomes and high return-to-sport
rates. Of their 26 patients who had preoperative tenderness,
19 (73%) had no tenderness at the most recent follow-up.
Notably, 13 of 18 patients with restricted ROM achieved full
range of motion postoperatively. Twenty-five of 28 patients
(89%) were cleared for full return to sport at their most recent
follow-up. The remaining three patients had restrictions for
contact sports. Of the 13 patients with more than 6mo follow-
up, nine (69%) returned to their primary sport, and all 13
returned to general sports participation. However, OAT has
been associated with potential donor site morbidity. In a
systematic review and meta-analysis, Bexkens et al.10 reported
donor site morbidity in 7.8% of patients in the knee-to-elbow
transplant group. Using allograft to avoid donor site morbidity,
Mirzayan and Lim5 reported the outcomes of OCA trans-
plantation using a single plug in nine patients. The authors
reported r AQ2eturn to sport in 100% of their patients, all of whom

FIGURE 3. Postoperative photographs at 13mo follow-up demonstrating full, symmetric elbow (A) extension and (B) flexion.

FIGURE 4. Postoperative (A) anteroposterior and (B) lateral radiographs at 13mo follow-up showing full incorporation of the osteochondral allograft.
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OCA Transplantation 

 
 
 
 
 
6 pitchers, 3 position players  
Mean age 15.3 yrs 
F/u 48.4 months 
Improvements in Mayo, Oxford, DASH, 

KJOC, and VAS 
All still active in sport or played 2 years 

before leaving the sport unrelated 
to the elbow 

Mirzayan et al. JSES 2016 

Fresh osteochondral allograft transplantation for
osteochondritis dissecans of the capitellum in
baseball players

Raffy Mirzayan, MDa,*, Michael J. Lim, MDb

aDepartment of Orthopaedic Surgery, Southern California Permanent Medical Group, Baldwin Park, CA, USA
bMiddlesex Orthopedic Surgeons P.C., Middletown, CT, USA

Background:: Osteochondritis dissecans (OCD) of the capitellum is a rare yet debilitating injury seen in
young athletes. This is the first report in the literature describing fresh osteochondral allograft transplan-
tation (FOCAT) to treat OCD of the capitellum.
Methods: Nine male baseball players (mean age, 15.3; range, 14-18 years), with OCD of the capitellum
were treated with FOCAT. There were 6 pitchers and 3 position players. A ligament-sparing, mini-open
approach was used. A fresh femoral hemicondyle was used as a donor source. Of the 9 patients, 7 re-
quired 1 plug and 2 required 2 plugs. The average plug diameter was 11 mm (range, 8-18 mm). Five plugs
were press fit, and 4 required additional fixation. Clinical outcomes were evaluated at a mean follow-up
of 48.4 months (range, 11-90 months). Preoperative and postoperative outcome scores were calculated using
the paired t test.
Results: The Mayo Elbow Performance score improved from an average 57.8 to 98.9 (P < .01). The Oxford
Elbow Score improved from 22.4 to 44.8 (P < .01). The Disabilities of the Arm, Shoulder and Hand score
improved from 35.2 to 5.4 (P < .01). The visual analog scale score improved from 7.8 to 0.5 (P < .01).
The Kerlan-Jobe Orthopaedic Clinic Shoulder and Elbow score improved from 32.6 to 82.5 (P < .01). All
patients returned to throwing and were still active in their sport or played at least 2 years of baseball before
leaving the sport unrelated to the elbow.
Conclusions: FOCAT for OCD of the capitellum in properly selected cases is a viable treatment with sig-
nificant functional improvement and pain reduction in throwers.
Level of evidence: Level IV; Case Series; Treatment Study
© 2016 Journal of Shoulder and Elbow Surgery Board of Trustees. All rights reserved.

Keywords: Osteochondritis dissecans; capitellum; osteochondral allograft transplantation; baseball;
thrower; elbow

Osteochondritis dissecans (OCD) of the humeral capitel-
lum is a rare debilitating, painful disorder seen most often in
young athletes, such as youth baseball players and gymnasts,
who repetitively load their elbows. Proposed etiologies of the
disease include hereditary, vascular, repetitive microtrauma, and
a combination of these.23 Common presenting symptoms include
pain, swelling, crepitus, loss of extension,7 and the inability to
perform overhead throwing sports. Initial treatment often starts

This study was approved the Kaiser Permanente Institutional Review Board
(IRB Study Number 10427).

*Reprint requests: Raffy Mirzayan, MD, Department of Orthopaedic
Surgery, Southern California Permanent Medical Group, 1011 Baldwin Park
Blvd., Baldwin Park, CA 91706, USA.

E-mail address: Raffy.X.Mirzayan@kp.org (R. Mirzayan).
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grade III lesion, there is complete discontinuity; the lesion is “dead
in situ” but not dislocated. A grade IV lesion is loose from its bed
and is a dislocated fragment. Grades III and IV are considered unstable.

Surgical technique

The technique used in this series has been described in detail.29 All
elbows were evaluated arthroscopically, in the prone position, at the
same time as the FOCAT. Loose bodies were removed, and a partial
synovectomy was performed for improved visualization. Patients who
had flexion contracture exceeding 15° underwent an arthroscopic
anterior capsular release or osteophyte resection, or both, to regain
full range of motion in extension. The osteochondral lesion was
arthroscopically confirmed and documented.

A 3-cm incision was used extending from the lateral epicon-
dyle (Fig. S1) over the radiocapitellar joint. The Kocher interval
between the anconeus and extensor carpi ulnaris muscles was used.
The anconeus was peeled off of the capsuloligamentous complex
and retracted inferiorly (posteriorly) (Fig. S2). The extensor carpi
ulnaris muscle was retracted anteriorly, and the capsule and the
annular ligament were incised. This ligament-sparing approach was
used for visualization of the defect (“viewing window”) (Fig. 1).

Asecond, percutaneous access was established using a spinal needle
as a “working portal” to have perpendicular access to the articular
surface and the lesion (Fig. S3). Improved visualization of the lesion
was obtained by flexing the elbow and moving the radial head away
from the lesion. The lesion was sized using cannulated sizing guides
from the Small OATS Tray (Arthrex, Naples, FL, USA; Fig. 2, A)
and reamed (Fig. 2, B) to a depth of approximately 8 mm. The fresh
medial or lateral femoral hemicondyle was held close to the inci-
sion and the location of the hemicondyle that was most closely matched
to the radius of curvature of the capitellum was identified (Fig. 3).

A coring reamer was used to harvest an appropriately sized fresh
osteochondral allograft plug from a hemicondyle (Fig. S4, A and
B). The cylindrical plug was press-fit into the reamed-out socket in
the capitellum (Fig. 4). The stability of the allograft was assessed.
If unstable, additional fixation was placed, such as a Chondral Dart
(Arthrex), a barbed poly(L-lactic acid) structure placed through the
articular surface of the plug into the host bone to secure it, or a Bio-
Compression screw (Arthrex), a poly(L-lactic acid) variable pitch
screw placed through the articular surface of the plug for fixation.
The first few grafts required fixation.

The reamer on the Small OATS Tray (Arthrex) created a slightly
larger socket for the same diameter osteochondral plug. More

Figure 1 A ligament-sparing capsulotomy is made including the
annular ligament. The elbow is flexed to move the radial head away
from the lesion. C, capitellum; R, radial head.

Figure 2 (A) A cannulated sizing guide is placed through the accessory “working portal” and to ensure it covers the defect. A drill is
placed through the cannulation of the sizing guide and drilled into the defect. (B) The sizing guide is removed and a Low Profile Reamer
(Arthrex, Naples, FL, USA) is placed over the guide pin.

Figure 3 The medial or lateral hemicondyle is held to the lesion
and the appropriate harvest site is determined by the best match in
radius of curvature.
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recently, Low Profile Reamers (Arthrex) were used because they can
be advanced much easier into the joint through the “working portal”
than the acorn reamers in the set. They provided a much tighter socket
and better press-fit fixation, which did not require additional fixa-
tion. The annular ligament was repaired with #0 FiberWire suture
(Arthrex) and the capsuloligamentous tissues with absorbable suture.
A representative case is demonstrated with imaging studies in Fig. 5.

Postoperative protocol

Patients were placed in a postoperative splint at 90° of flexion with
the forearm in neutral rotation until the first postoperative visit at 7
to 10 days. The splint was then removed, and no additional bracing
was performed.After the first postoperative visit, physical therapy was
initiated with the goal of regaining a pain-free full range of motion
within 4 to 6 weeks. A gentle strengthening program was initiated at
6 weeks, but patients were restricted from activities that would sig-
nificantly load the graft, such as throwing or push-ups, for a minimum
of 3 months. The patients were placed on a 3-month-long throwing
program, beginning at 3 to 4 months, and were released to throwing
without restrictions between 6 and 9 months after the operation.

Results

Nine male baseball players, with an average age of 15.3 ± 1.3
years (range 14-18 years), underwent this procedure from 2006
to 2013 by a single surgeon (R.M.; Table I). The average
follow-up was 48.4 months (range, 11-90 months). There were
6 pitchers and 3 position players. The dominant arm was in-
volved in all patients. The average weight was 85 kg, and
height was 1.8 meters. The average length of symptoms was
33.7 months (range, 9-60 months), and the average length of
nonoperative treatment was 20.6 months (range, 6-60 months).

Five patients had an average flexion contracture of 12°
(range, 5°-45°). A contracture release was performed at the
index procedure in 3 patients with contractures exceeding 15°.
They lacked an average of 32° (range, 22°-45°) from full ex-
tension. On follow-up, the average lack of extension was 6°,
and lack of flexion was 8.3° relative to the contralateral side.

All patients underwent a diagnostic arthroscopy at the time
of transplantation. Four had osteoplasty of the coronoid or
of the olecranon for osteophytes, and 5 had loose body
removal. The mean total tourniquet time was 117 minutes,
including the arthroscopy and the FOCAT. One plug was used
in 7 patients, and 2 plugs were used in 2 patients. The average
graft diameter was 10.75 ± 3.2 mm (range, 8-18 mm) in pa-
tients with 1 plug. Two plugs were used in 2 patients in a
“MasterCard” fashion, with the plugs being 9 mm and 6 mm
in 1 patient and 12 mm and 8 mm in the other. Four pa-
tients required fixation of the graft: 2 with Chondral Darts
only, 1 with a Chondral Dart and Bio-Compression screw,
and 1 with a Bio-Compression screw.

An ipsilateral radial head osteochondral lesion in 1 patient
was also addressed during the same operation with a 6-mm
osteochondral allograft plug. Another patient also had an ip-
silateral ulnar collateral ligament reconstruction with an
autograft palmaris longus.

The Mayo score improved from an average 57.8 to 98.9
(P < .01). The Oxford Elbow Score improved from 22.4 to
44.8 (P < .01). The DASH score improved from 35.2 to 5.4
(P < .01). The VAS score improved from 7.8 to 0.5 (P < .01).
The average KJOC Shoulder and Elbow score improved from
32.6 to 82.5 (P < .01). All throwers returned to throwing and
were still active in their sport or played at least 2 years of
baseball before leaving the sport unrelated to the elbow.

Two patients underwent an arthroscopy after the index pro-
cedure. The first patient had a 45° flexion contracture on initial
presentation and underwent capsular release. He developed post-
operative stiffness and underwent a repeat arthroscopic release
at 11 months from the initial operation. The chondral surface
of the allograft was intact and was firm to probing. This patient
was noted to have significant fibrotic tissue formation. Full range
of motion was restored initially after the second look. However,
the patient subsequently redeveloped a contracture of 40°.
Despite the contracture, at the time of this review, the patient
was pitching at the collegiate level on a full scholarship.

The second patient reported mechanical symptoms after
beginning weight-bearing exercises 4 months after the initial
procedure. During the second look, 9 months after the initial
operation, the allograft was intact, but areas of the native capi-
tellum adjacent to the graft appeared to be fissured. Two small
cartilaginous loose bodies were removed from the lateral gutter.
They appeared to have originated from the surrounding native
cartilage around the graft. After the second look débridement,
the patient reported the mechanical symptoms had resolved
and had resumed throwing.

Discussion

OCD of the humeral capitellum is a rare and debilitating injury
seen in young adolescent athletes who are involved in base-
ball or gymnastics. The initial management for stable lesions
includes rest, activity modification, and nonsteroidal anti-
inflammatory medications. Takahara et al30 described factors

Figure 4 The osteochondral plug is well seated flush with sur-
rounding articular surface. C, capitellum; R, radial head.
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Avg 13 years old  
Avg f/u of 24.9 months 
Improved ROM 
•  Pre-op: 8.5 to 140 
•  Post-op: -2.5 to 141 
Improved pain 
•  2.7/10 to 0.75/10 
Reoperation 
•  10% - revision OCAT 
 
 

Improved Patient-reported 
outcomes 
•  CORE: 64.4 to 96.3 
•  Quick DASH: 34.1 to 2.8 
•  Tegner: 4.1 to 9.5 
100% return to sport  
•  87.5% at same level or higher 
 
 

My own OCA Transplantation Outcomes 



Conclusions 

Goals = remove diseased tissue, replace bone and cartilage, return to 
sports 

Surgery generally results in improved outcomes 
Low rate of complications 
Slow, progressive rehabilitation is key 
Return to sports (6+ months) 
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