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INTRODUCTION
The use of free fibular grafts has been well reported

for the treatment of various conditions. These include
reconstruction of bony defects and nonunions, osteo-
myelitis, bone loss after resection of tumors, spinal sur-
gery fusions, and congenital pseudarthrosis of the tibia
among many others.4,8,9,16 It is an ideal graft in many
circumstances because a vascular inflow can be obtained
if needed. A fibular graft has excellent strength due to
the cortical bone present, and has the potential for re-
modeling with loading.4,10 Several studies have looked
specifically at the resultant donor site morbidity follow-
ing free fibular grafting.1,2,3,7,12,19,23 The resultant morbid-
ity at the donor site has occasionally been referred to
as insignificant or inconsequential.1,9 However, several
reports have found significant functional changes fol-
lowing partial fibulectomy, including decreased range
of motion and strength at the knee and ankle, gait al-
teration, and contracture, stiffness and weakness of the
great toe.2,7,12,19,22 Several other immediate and long-term
complications of the free fibular graft donor site have
been documented as well. Donor-site wound-healing
complications, osteomyelitis and wound infection, tran-
sient peroneal nerve palsy, donor-site pain, edema, he-
matoma, ankle valgus deformity, and distal fibular os-
teoporosis are among the complications cited in the
literature.2,3,7,8,12,16,19 Only eight previous cases of tibial
stress fracture following partial free fibular graft har-
vest have been reported.6,8,10,22 Two of the eight cases
involved a vascularized fibular graft, whereas the re-
maining six did not.

We present the case of a patient who underwent vas-
cularized free fibular graft harvest for mandibular re-
construction. After six months this patient suffered a
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stress fracture and subsequent complete fracture of the
tibia immediately adjacent to the fibular donor-site
prompting referral to our institution. The patient’s pre-
senting complaints, physical exam findings, radio-
graphic findings and treatment course are discussed.

CASE REPORT
An eighty-two year-old female presented to the Oto-

laryngology department on referral from a local oral
surgeon due to a mass in the anterior gingival buccal
region causing difficulty with denture fitting. She was
diagnosed with stage T4N0 squamous cell carcinoma
of the left anterior floor of the mouth. She subsequently
underwent surgical anterior alveolar ridge resection and
neck dissection. The mandible was reconstructed with
the use of a vascularized fibular free flap with skin
paddle harvested from the right leg without apparent
difficulty. The graft taken measured approximately eigh-
teen centimeters in length by radiographs of the donor
leg taken post-operatively (Figure 1). Approximately six
months post-operatively, she developed pain in the do-
nor leg. Radiographs of the involved leg were again
taken (Figure 2). An MRI was obtained revealing in-
creased signal in the tibial region adjacent to the donor
site. She was referred to a local Orthopaedic Surgeon
and diagnosed with tibial osteomyelitis. Treatment at
an outside institution consisted of a four-week course
of intravenous antibiotics and limited weight bearing on
the right extremity. Radiographs following antibiotic
completion revealed increased sclerosis and the begin-
ning of lucency in the diaphysis of the right tibia (Fig-
ure 3). Her pain had improved and she began physical
therapy with the leg in a boot immobilizer. The antibi-
otics were discontinued. The patient was ambulating at
physical therapy when a loud snap occurred with im-
mediate pain in the right leg. She was referred the next
day to Orthopaedic Surgery at our facility with a patho-
logic fracture through the area of presumed osteomy-
elitis (Figure 4).
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Figure 1. Anteroposterior radiograph of right leg one month follow-
ing harvest of vascularized fibular graft for mandible reconstruc-
tion.

Figure 2. Anteroposterior radiograph five months after surgery with
onset of leg pain.

Figure 3. Six months after fibulectomy and one month after onset of leg pain, anteroposterior and lateral radiographs reveal sclerosis,
periosteal reaction and lucency in the diaphyseal tibia consistent with a stress fracture.
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On presentation to our facility she had a main com-
plaint of pain in the afflicted extremity. She denied any
history of fevers, chills, night sweats or other systemic
manifestations of infection during the course of her leg
discomfort. Her laboratory results on presentation in-
cluded a C-Reactive Protein of 1.9 mg/dl, WBC of 8.9
K/mm3 and Sedimentation rate of 49mm/Hr. Physical
exam was consistent with a fracture through the dia-
physis of the tibia. There was minimal warmth, swell-
ing and erythema consistent with a minimally displaced
tibia fracture. The skin was intact. Radiographs revealed
a complete fracture through the diaphysis of the tibia
adjacent to the donor site for the fibular graft. The area
of the fracture showed increased bony sclerosis and
significant periosteal reaction consistent with a stress
fracture. There were no bony erosions present. Retro-
spective review of prior radiographs sent with the pa-
tient from her local physicians revealed a gradual ap-
pearance of bony sclerosis and stress fracture lucency
at the region of the eventual complete fracture.

The patient was placed into a long leg plaster cast
after minimal closed reduction was performed. She was
kept non-weight bearing for two months. This was then
changed into a short-leg-cast with partial-weight-bear-
ing at two months. At three and one-half months she
was placed into a Sarmiento-type fracture brace and al-

Figure 5. Anteroposterior and lateral radiographs five months after complete fracture show healing and minimal residual deformity.

Figure 4. Anteroposterior and lateral radiographs of right leg re-
veal complete fracture through previous stress fracture site.
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lowed weight bearing as tolerated. Her radiographs
have shown progressive callus formation toward heal-
ing during her recovery (Figure 5).

DISCUSSION
The development of a stress fracture of the tibia is

not an infrequent occurrence, especially with young and
active individuals. The association of tibial stress frac-
tures with athletes and military recruits has been well
documented.5,14,15,17 However, the occurrence of tibial
stress fracture after free fibular graft harvest from the
ipsilateral leg is a rare occurrence. Emery et al reported
on five stress fractures among 350 patients who had
undergone free fibular graft for use in anterior recon-
struction of the spine at two institutions.6 Each of these
patients developed pain in the donor leg between ten
weeks and sixteen months post-operatively. None of
these patients developed a complete fracture of the
tibia. Diagnosis was sometimes made retrospectively
upon finding resolving periosteal reaction and sclero-
sis. Ivey et al reported the case of a sixty-two year-old
female who developed a stress fracture and subsequent
complete tibia fracture four months after she under-
went vascularized fibular grafting to the humerus for
atrophic non-union.10 This patient healed her tibia frac-
ture uneventfully in a long-leg cast. Han et al reported
one “spontaneous” tibia fracture in a diabetic osteopenic
patient after vascularized fibular harvest amongst 132
vascularized fibular grafts performed.8 The specifics of
this case were not presented in detail, but rather listed
as one of the complications encountered in a large se-
ries of vascularized graft procedures. Lastly, Westesson
reported a tibial stress fracture in an elderly diabetic
female patient after vascularized fibular grafting for
mandibular reconstruction after tumor resection, simi-
lar to our patient.22

The mechanism of stress fracture of the tibia has
been postulated to result from excessive tensile forces
on the bone at a given location. Tibial stress fractures
were demonstrated in a rabbit model and studied his-
tologically. Analysis revealed disruption of the cortical
microvasculature causing osteocyte death and subse-
quent osteoclastic resorption, which weakens the
bone.13 The fibula has been shown to carry approxi-
mately 6-16% of the load applied to the leg during weight
bearing.11,18,20,21 This percentage can be altered by the
position of the ankle.22 As shown by Lambert, removal
of the fibula results in increased loads on the tibia and
alters the fashion in which the tibia carries that load.11

It is unclear whether removing a portion of the tibia’s
blood supply, as occurs when harvesting a vascularized
graft, increases the risk of stress fracture.

The presentation of a stress fracture can be deceiv-
ing, especially early in the process. The clinical and
radiographic picture can be misleading and misinter-
preted as infection or muscle pain amongst other diag-
noses. Regardless, it is important to recognize that
stress fracture is a potential etiology when donor leg
pain occurs. Early recognition likely will prevent pro-
gression to a complete fracture, for which the treatment
carries additional potential morbidity and significantly
greater disability for the patient.

The majority of the reported cases of tibial stress
fractures have occurred in patients at higher risk for
insufficiency type fractures. Six of the seven case re-
ports where patient age was given, including the case
presented here, involved women older than fifty-five.
The eighth patient, reported by Han without mention
of age, suffered from Diabetes and osteopenia as well.
It is likely that more elderly, and possibly osteoporotic,
females are at increased risk for such a complication.
The likely role of osteoporosis in these fractures was
emphasized by Emery et al in their report of five cases.6

Heightened awareness of this potential complication,
especially in this high-risk population of elderly, diabetic
and osteoporotic patients, is recommended.
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