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Bisphosphonates are used to treat osteoporosis,
Paget disease of bone, hypercalcemia, and solid
tumors metastatic to bone, particularly breast

cancer, by inhibiting osteoclastic absorption of bone.1
They may have antitumor effects by means of antian-
giogenesis; induction of apoptosis; and inhibition of
tumor cell growth, adhesion, and invasion.2 The plastic
surgeon should be aware of any side effects that may
impact breast reconstruction.

We present the first documented case of
bisphosphonate-induced fat necrosis (Fig. 1).

CASE REPORT
A 62-year-old woman underwent a unilateral mastectomy for

invasive ductal carcinoma. She underwent reconstruction with
an ipsilateral muscle-sparing transverse rectus abdominis mus-
culocutaneous (TRAM) flap (Fig. 2). Modest fat was harvested
and was centralized over the medial and lateral perforator rows,
replacing 430 g. The patient was a nonsmoker and nondrinker,
with a body mass index of 29.2. She had an uneventful recov-
ery, with 100 percent flap survival. The flap was inset horizon-
tally with area II medial to area I under the nipple-areola skin
paddle and area III, the least vascularized, placed laterally. Six
weeks postoperatively, she was given 4 mg of the bisphospho-
nate zoledronic acid3 intravenously, for osteoporosis. The next
day, the patient called the surgeon with new pain and swelling
in the left TRAM flap. Examination revealed areas of induration
and firmness suggestive of fat necrosis.

After a 3-month cooling-off period, the area of fat necrosis
was removed (Fig. 1). This encompassed 60 percent of the flap,
predominantly areas I and II, the best vascularized. The skin
paddle and lateral segments were preserved (Fig. 3).

DISCUSSION
No previous report of bisphosphonates/

diphosphonates and fat necrosis exists. The most
common complication of bisphosphonates is gas-
trointestinal toxicity.1 Osteonecrosis of the mandi-
ble and maxilla has been documented with no cause
for vascular compromise, and has been estimated to

occur in 1 to 10 percent of patients.4 The patho-
physiology of this has yet to be determined but may
be related to antiangiogenic effects.

This TRAM flap was well established, with more
than adequate time for neovascularization of col-
lateral blood supply.5 The areas that necrosed
were zones with the greatest perforator flow.
Areas of preserved skin centrally and fat laterally
were in the most contact with native dermis and
neovascularization. This distribution of fat ne-
crosis is inconsistent with normal fat necrosis.
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Fig. 1. Gross specimen of fat necrosis.
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Bisphosphonates are a widely used class of
medications in breast cancer and osteoporotic pa-
tients, the side effects of which may impact breast
reconstructions, specifically through antiangio-
genic effects.2 We present this as the first doc-
umented case of bisphosphonate-induced fat
necrosis and as a caution to plastic surgeons
performing breast reconstruction to be vigilant
for other presentations.
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Fig. 2. Preoperative views.

Fig. 3. Postoperative views (after fat necrosis was removed).
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