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Avascular necrosis (AVN) of the adult elbow is a rare condition in
which a localized region of bone dies as a result of diminished blood
supply. Necrotic bone can progressively weaken and collapse,
affecting the articular surface; however, even the presence of
ischemic bone without collapse can cause pain. AVN about the
elbow can cause pain with flexion, extension, pronosupination,
and/or load-bearing. Pain usually increases over time.3

Historically, d�ebridement of necrotic bone followed by bone
grafting of the elbow defect have been reported as the most suc-
cessful short-term treatments.6,7,10 Pain often returns, however,
possibly because osseous vascularity is not fully restored using
these methods. We present a case of a 46-year-old women affected
by avascular necrosis in her left humeral capitellum. The patient
was treated with a vascularized humeral bone graft.
Case report

A 46-year-old white female presented with a 4-month history of
pain in her left elbow during activities of daily living. The pain also
often awakened her from sleep. There was no known antecedent
trauma. Of note, she had been diagnosed with AVN of her hip
several months before the start of her elbow pain (she had received
3 large doses of steroids for intractable migraine headaches prior to
the discovery of AVN in her hip, possibly precipitating osteonecrosis
in that location). Her ingested steroids might also have precipitated
the AVN of her capitellum.
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On physical examination, she had sharp pain in her left elbow
with either flexion, extension, or forearm supination. She had
limited elbow range of motion: 20� to 140� flexion left; 5� to 150�

flexion right. Magnetic resonance imaging (MRI) clearly demon-
strated a large effusion in the left elbow and AVN of her humeral
capitellum (Fig. 1).

The patient underwent arthroscopic d�ebridement and micro-
fracture chondroplasty of the avascular capitellum. She reported
relief of pain and tenderness in the area of the capitellum post-
operatively, with range of motion slightly improved to 10� to 140�

flexion. Two months postop, the patient experienced recurrence of
her left elbow painwith daily activities, especially at the end-arcs of
flexion and extension. She related that her pain level was still better
than preop, but that improvement had plateaued. Her left elbow
range of motion had decreased to 20� to 130�. Nonsteroidal anti-
inflammatories helped only with sharp pain.

In an attempt to provide further symptomatic relief, a second
surgery was proposed, the goal being restoration of blood flow to
the capitellum with a vascularized bone graft.

By 9 months postop, the patient’s preoperative pain was gone.
Elbow motion was 20-140 degrees of flexion. She remains asymp-
tomatic with no tenderness on palpation. Patient consent was ob-
tained before use in this publication.

Technique

The elbowwas approached through a lateral Kocher incision. Fat
was elevated anteriorly from the fascia, exposing a triangle of fascia
bordered by the mobile wad anteriorly and Triceps posteriorly. The
Pankovich interval (between Anconeus and Triceps) was next
opened, extending the Kocher interval. The proximal corner of the
Anconeus could thus be identified and isolated. Fascia between
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Figure 1 MRI demonstrating avascular necrosis of the humeral capitellum.

Figure 2 Illustration of vascular anatomy.

Figure 3 The graft and its pedicle.

Figure 4 Illustration of graft harvest on pedicle.
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Triceps and mobile wad was then opened with two longitudinal
parallel incisions approximately 7 mm apart. The radial recurrent
artery with its venae commitantes lies on the bone contained
within this fascial sleeve (Fig. 2). Fascial incisions were then
extended proximally until the metaphysis-diaphysis junction of the
lateral humerus.

A cortico-cancellous graft was next raised using osteotomes.
Longitudinal and proximal transverse cuts were made in the bone.
The pedicle was divided as the proximal transverse corticotomy
was made. The pedicle was then elevated from the bone in the area
of the distal transverse cut, and a distal transverse corticotomy
made, deep to the artery. A rectangular cortico-cancellous graft was
thus created. Subperiosteal dissection distally mobilized the vas-
cularized graft on its pedicle (Figs. 3 and 4). The tourniquet was
deflated to confirm vascularity of the graft, then reinflated (Fig. 5).

The extensor/supinator origin was next elevated off the anterior
aspect of the lateral epicondyle, exposing the target for graft
placement. A guidewirewas introduced into the lateral epicondyle,
angled toward the capitellum (entry point anterior to the lateral
ridge of the epicondyle, staying anterior to the lateral collateral
ligament origin). Fluoroscopy confirmed the tip of the wire in the
center of AVN (which had been identified preoperatively on MRI
and computed tomography [CT] scan). Cannulated hand-driven
reamer was then used to create a tunnel in the area of the cap-
itellar AVN. The reamer was 8 mm in diameter, large enough to
avoid damaging the pedicle as the graft was inserted directly into
the capitellum. Graft and vascular pedicle were introduced (prox-
imal end first) into the tunneldpedicle adjacent to the cephalad
wall of the tunnel, and cancellous bone undersurface orientated
distal within the tunnel. Only gentle manual pressure was neces-
sary to insert the graft (Figs. 6 and 7). Four millimeter of the graft
was left protruding from the lateral cortex, protecting the passage
of the pedicle.

The periosteum of the graft was then sutured to the extensor/
supinator origin. Fluoroscopy confirmed graft position within the
capitellar tunnel. The proximal fascia was closed, avoiding
compression of the pedicle. The skin was closed, and a bulky long-
arm compression dressing applied.

Discussion

AVN of the adult elbow is rare. There are no reports of a suc-
cessful long-term treatment in cases of large regions of necrotic
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Figure 5 Bleeding from the graft.

Figure 6 Inserted graft.

Figure 7 Illustration of inset of the graft.

Figure 8 MRI showing resolution of capitellar changes.

C.J. Daigle, S.L. Ahmad, M.R. Delarosa et al. JSES Reviews, Reports, and Techniques 1 (2021) 242e245
bone. Past attempts include arthroscopic d�ebridement and autol-
ogous bone grafting from the rib10 or the pelvis.6 These efforts have
been successful in restoring bone, but pain and tenderness return
due to persistent poor revascularization.1,3 In 2014, Marsell and
Hailer presented a case combining autologous bone graft with bone
morphogenetic protein.6 Again, this method was successful in the
short term for bone regeneration, but vascularity was not fully
restored. Successful long-term pain relief was not achieved.

The mere presence of ischemic bone can cause pain. In both the
Lichtman5 and Ficat2 classification systems, grade 1 AVN is defined
as changes detectable only on MRI, not X-ray nor CT scan.
244
Presumably, pain is due to ischemia of the bone, rather than intra-
articular fracture or collapse of the articular surface. To address the
pain of AVN, reversing ischemia should be beneficial for long-term
relief. Core decompression relieves the pressure in the ischemic
bone, restoring some blood supply by creeping substitution; how-
ever, free-fibula transfer has been shown to increase vascularity on
SPECT/CT scanning at both six months and 36 months.1

A successful surgical technique utilizing vascularized local bone
graft was reported by Zaidemburg et al, in 1991, to treat scaphoid
nonunion with AVN of the proximal pole.10,11 Since then, the use of
vascularized bone graft techniques have been reported in many
scaphoid nonunion cases and has showed consistent rates of suc-
cess.4,8 Pedicled, vascularized grafting based on the ascending
branch of the lateral femoral circumflex artery has also been used in
femoral head AVN, successfully preventing pain and progressive
collapse of the femoral head.12 More recently, a pedicled vascular-
ized graft has been utilized to treat moderate sized capitellar OCD
lesions in aldolescents.9

In our case report, a pedicled distal humerus vascularized bone
graft was used, keeping the posterior radial collateral artery and its
perforators attached to a piece of lateral distal humerus cortico-
cancellous bone. The patient reported complete resolution of pre-
operative pain. Range of motion was maintained. Repeat MRI 6
months later demonstrated resolution of the AVN within the hu-
meral capitellum (Fig. 8). CT scan performed at 7 months showed
remodeling of the graft (Fig. 9).

Conclusion

This technique is attractive for several reasons: 1) it is simple;
most surgeons have the technical skills required to raise this graft.
In addition, the posterior radial collateral artery is much larger than



Figure 9 CT scan reveals healing of the vascularized graft.
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the 1-2 supra-retinacular artery of the wrist, recommended for
scaphoid AVN by Zaldemberg; 2) it limits the morbidity to one
extremity; 3) microvscular anastamosis is not required; 4) it ap-
pears to be successful, at least in the short term.
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