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Graft Harvest

Summary: The medial femoral condyle vascularized graft has become a useful re-
source in reconstructive microsurgery due to the rate of bony union, and the low rate
of complication. We report osteonecrosis of the medial femoral condyle in a 65-year-
old woman after harvesting a corticocancellous medial femoral condyle graft to treat a

tarsometatarsal nonunion. We were not able to define whether a vascular or mechani-
cal disorder could be the ultimate cause. However, because of the severity of the com-
plication, we suggest informing patients who will undergo a medial femoral condyle
flap about this infrequent complication. (Plast Reconstr Surg Glob Open 2018;6:¢1792;
doi: 10.1097/GOX.0000000000001792; Published online 19 June 2018.)

he vascularized bone graft from the medial femoral
condyle (MFC) was first described by Hertel and
Masquelet' as a pedicled reverse-flow flap. Then
in 2000, Doi et al.? described harvesting the free corti-
cocancellous graft based on the articular branch of the
descending genicular artery (DGA), which they used to
treat scaphoid nonunion. Since then, many other articles
report the results of the MFC flap in reconstructive sur-
gery.®* The versatility, rate of bony union, and the low rate
of complications reported with this flap has made it one
of the most commonly used vascularized bone grafts in
different size osseous defects.
We report osteonecrosis of the knee after the MFC flap
was harvested in a 65-year-old woman.

A 65-year-old woman was referred 2 years after the last
surgery due to a tarsometatarsal (TMT) nonunion of her
left foot. She has two previously failed TMT arthrodesis.

She had recently retired and had no history of previ-
ous or chronic disease. She was not a smoker and had a
body mass index (BMI) of 27. She had neither history of
knee arthroscopy nor corticoid intake. Bone mineral den-
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sitometry showed evidence of neither osteopenia nor os-
teoporosis. On the dorsum of her foot, scar coverage was
observed due to the previous surgeries. The pedal pulse
was absent. Angiogram showed no patency of the pedal
artery.

On account of the 2 previous failed surgeries, and the
scar coverage of the foot, a corticocancellous MFC graft
(5x1.5x2.6cm; Fig. 1), was in-setting in her left foot to
accomplish the desired TMT arthrodesis. At postoperative
day 4, bone scintigraphy showed arterial patency. Bony
union was confirmed by computed tomography scan at
postoperative week 8 (Fig. 2). At 1-year follow-up, the pa-
tient has no pain in her left foot or in her right knee.

At postoperative month 14, the patient presented at
consultation complaining of medial pain in her left knee
related to activities. She denied a history of knee trauma.
Magnetic resonance imaging examination showed osteo-
necrosis of the medial condyle (Figs. 3, 4). At postoperative
month 23, the patient was scheduled for unicompartmen-
tal knee arthroplasty. At 2-year follow-up from the arthro-
plasty, the patient has no pain in her knee.

We present, to our knowledge, a complication of the
MFC flap that has not been previously reported.

Although donorssite pain is relatively common, it is
considered that it resolves in 4-7 weeks. However, longer
period or permanent knee pain has been reported in a
few cases.*® We consider that persistent medial knee pain
is related to an unnoticed injury to the saphenous nerve
branches or medial cutaneous nerve.

Biomechanical studies have shown that a large MFC
can be harvested safely with no risk of femur fracture in
axial load application or torsional stability.%” Contrary to
the optimistic results of the biomechanical studies, a fe-
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Fig. 1. The corticocancellous MFC graft harvested with its vascular
pedicle.

Fig. 2. Computed tomography scan showing bone union at postop-
erative week 8.

mur fracture has been reported after harvesting a large
flap (15x4 x 1cm).*

With regard to the vascular anatomy, the medial con-
dylar region has periosteal supply from the DGA and su-
perior medial genicular artery. The interconnections of
these vessels suggest that DGA harvest would not result in
segmental condylar necrosis.

Spontaneous osteonecrosis of the knee, a disorder of
unknown etiology, is more commonly seen in women who
are 60 years or older and is typically unilateral. The pre-
dominance of MFC osteonecrosis could be explained by
the study of Reddy and Fredericks® who demonstrated that
the MFC has limited intraosseous blood supply with ap-
parent watershed areas. However, Yamamoto et al.’ found
a plentiful intraosseous vascular supply without any water-
shed line.

Although osteonecrosis was thought to occur second-
ary to ischemia, there is evidence that it may be due to
subchondral insufficiency fractures. Zanetti et al.'” in a
prospective study aimed to investigate the association be-
tween osteonecrosis and reduced bone mineral density

2

PRS Global Open * 2018

Fig. 3. Coronal T1-weighted magnetic resonance imaging sequence
demonstrating a focal subchondral T1 hypointense abnormality
with a band of lower intensity.

Fig. 4. Coronal Short-Tl Inversion Recovery (STIR) sequence demon-
strating severe surrounding marrow edema involving greater than two-
thirds the area of the MFC, and the area where the graft was harvested.

based on the fact that most affected patients are elderly,
potentially osteoporotic women. They found that osteopo-
rosis and osteopenia are commonly found in patients with
osteonecrosis of the knee. They also found that two-thirds
of their patients were overweight or obese, suggesting that



Boretto et al.

increased BMI may be another risk factor for mechanical
overload.

In our patient, whether vascular insufficiency, sub-
chondral fracture, or both could have occurred because
of the harvested graft, we were not able to define the ul-
timate cause. Also, we could not discern if harvesting the
graft was the sole cause or if it was a triggering factor in an
atrisk patient. However, after this rare complication, we
suggest informing patients who will undergo a MFC graft
about this possibility. It should be noted that this sugges-
tion is highly recommended for patients at-risk for spon-
taneous osteonecrosis, which includes female patients
over 60 years of age mainly with osteoporosis or with an
increased BMI.
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