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Successful treatment of a humeral capitulum osteonecrosis with bone
morphogenetic protein-7 combined with autologous bone grafting

RICHARD MARSELL & NILS P. HAILER

Department of Orthopaedics, Institute of Surgical Sciences, Uppsala University Hospital, SE-751 85 Uppsala, Sweden

Abstract

We present the case of a 27-year-old female with subcortical osteonecrosis of the humeral capitulum. Percutaneous retrograde
drilling of the lesion and application of recombinant human bone morphogenetic protein (BMP)-7 were combined with
autologous bone grafting. At follow-up the patient was almost pain-free, had normalized her range of motion, and radiography
showed consolidation of the lesion without any heterotopic bone formation. By timing surgery prior to subchondral collapse,
biomechanical stability of the subchondral bone was maintained. To our knowledge, this is the first report on the treatment of
an osteonecrosis in this location with a BMP, and this strategy could potentially be applied in other locations with

juxta-articular osteonecrosis.
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Introduction

Osteochondritis dissecans of the capitulum humeriis a
relatively rare elbow condition. Mostly adolescents or
young adults are affected, and a higher incidence of
the disease has been reported in baseball players and
gymnasts (1). In analogy to other osteonecrotic lesions
the disease is characterized by a temporal pattern, with
a final stage of compensatory repair that either results
in joint congruity or incongruity and secondary oste-
oarthritis (2). The lesion is typically located in the
anterolateral aspect of the capitulum. Left untreated,
about half of the patients with osteochondritis disse-
cans of the capitulum humeri develop osteoarthritis
of the elbow (3,4). Treatment is usually conservative
in early stages prior to fragment dissection, whereas
end-stage osteochondritis dissecans is frequently
treated by extirpation of the free bodies (5). However,
the development of osteochondral or osteoperiosteal
transplantation techniques for other joints affected
by subchondral osteonecrosis rejuvenated interest
in the surgical treatment of early osteochondritis
dissecans of the capitulum humeri (6-8).

The molecular mechanisms underlying subchon-
dral osteonecrosis and subsequent remodeling are
now better understood, and the pivotal role of bone
morphogenetic proteins (BMP) in the process of bone
regeneration has been recognized (9). Different pre-
parations of BMPs, primarily BMP-2 and BMP-7, are
in clinical use in order to enhance bone healing
(10-12). BMPs have been sporadically used in order
to enhance bone regeneration in osteochondritis
dissecans, but never in the elbow (13,14).

Case report

A 27-year-old female was referred to our unit because
of pain in the right elbow. The patient located her pain
to the radial side of the joint, and exacerbation
occurred after carrying heavy objects and manual
work. Her present medical history was characterized
by Crohn’s disease that had previously been treated
with prednisolone (50 mg/day), and on admission she
received a tumor necrosis factor (TNF)-o antagonist
on a weekly basis (Certolizumab pegol, Cimzia®,
UCB, Brussels, Belgium).
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Upon clinical examination a slight swelling and
tenderness over the radial humeral epicondyle and
the capitulum humeri were noted. Full extension and
a flexion lag of 15 degrees were found compared to the
contralateral side. Pronation was free, whereas supi-
nation was painful and reduced. Plain anteroposterior
and lateral radiography showed a localized radiolu-
cency typical of osteonecrosis in the capitulum
humeri, but without indication of subchondral frac-
ture or fragment dissection (Figure 1). MRI con-
firmed the diagnosis of osteochondritis dissecans
and also indicated that the articular cartilage had
not yet collapsed.

At surgery a small incision was made over the dorsal
aspect of the radial epicondyle. Using fluoroscopy a
retrograde drilling of the osteonecrosis was performed
using a guide-wire followed by a 3.5 mm cannulated
drill. Subsequently, a cancellous bone graft measuring
0.5 cm® was obtained from the right iliac crest and
mixed with one dose of BMP-7 (Osigraft®, Stryker,
Montreux, Switzerland) according to the man-
ufacturer’s instructions. This mixture of cancellous
bone and BMP-7 was then inserted through the drill
hole up to the subcortical bone by use of a blunt
trocar. The periosteum was then meticulously closed
with resorbable sutures and the wound thoroughly
washed prior to closure. Postoperatively the patient

Figure 1. Standard preoperative anteroposterior radiography of the
elbow showing the osteonecrotic lesion in the capitulum humeri.

was allowed wunrestricted mobilization, although
handling of weights above 1 kg was prohibited during
the first 2 months. Wound healing was unremarkable
at both the recipient and the donor site.

At follow-up 4 months postoperatively the patient
described that she had improved with respect to daily
activities and that she was now almost pain-free.
Clinically, supination was no longer painful and the
range of motion was improved, although a minimal
flexion lag of 5 degrees persisted. Plain radiography
showed that the previously osteonecrotic portion of
the capitulum humeri had consolidated and no frag-
mentation or dissection had occurred (Figure 2).
Importantly, no signs of extraosseous calcification
could be detected around the area of the surgical
approach or in the joint.

Discussion

In this case of osteochondritis dissecans of the capit-
ulum humeri we achieved a successful outcome in the
short term by combining autografted bone with BMP
(6,13-15). This concept is based on the biological
prerequisites that are also discussed in the context of
fracture healing: potent osteogenic cell populations,

Figure 2. Standard anteroposterior radiography of the elbow
4 months postoperatively verifying consolidation of the osteone-
crotic lesion.



osteoinductive stimuli, and osteoconductive matrix
scaffolds (16,17).

We optioned to use an autologous iliac crest bone
graft, although other studies advocate usage of allo-
grafts to avoid donor site morbidity (6). The choice of
an autograft in our case was based on the presumed
need for intact osteogenic mesenchymal stem cells and
different growth factors known to enhance bone regen-
eration (18). In order to optimize the osteoinductive
stimulus we enriched our bone graft with BMP. This
choice of treatment was based on previous reports
describing that BMP itself may not have the chemo-
tactic properties needed to attract mesenchymal stem
cells to the site of injury, but only the ability to induce
osteogenic differentiation (13,14,19). In this case we
used Osigraft® (BMP-7) due to its handling properties:
BMP-2 (InductOs®) is applied to the site of bone
healing dissolved in an absorbable type I collagen
sponge carrier, whereas Osigraft® is mixed with a
sodium chloride solution to make up a suspension
with a consistency of wet sand. This latter solution
was well suited for mixing with a cancellous bone graft
and insertion through a small drill hole.

It is important to note that biomechanical prere-
quisites such as primary stability are necessary to
obtain successful bone regeneration (17). In osteone-
crosis there is no obvious interfragmentary strain, but
the bony structure surrounding the osteonecrosis site
is covered by a brittle osteochondral fragment which is
exposed to compression forces. Eventually, in the
natural course of juxta-articular osteonecrosis, these
forces result in fragmentation and dissection. This
pathophysiology may explain why outcomes are poor
after treatment of later stages of osteonecrosis in large
joints with great compression forces. In such situa-
tions, the use of similar surgical procedures, osteo-
genic cell populations, osteoinductive stimuli, and
osteoconductive matrix scaffolds may not be sufficient
to induce bone healing (14).

Conclusion

Osteonecrotic lesions of the capitulum humeri are
difficult to treat and associated with a high degree
of long-term disability. Here we present a successful
treatment option based on a BMP-7-enriched autol-
ogous bone graft. This treatment strategy could
potentially be applied to juxta-articular osteonecrosis
in other non-weight-bearing joints.

Declaration of interest: The authors report no
conflicts of interest. The authors alone are responsible
for the content and writing of the paper.
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