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Safety of fibula free flap in patients following total knee
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Abstract

Background: Fibula free flap (FFF) is the preferred osteocutaneous flap for

reconstruction of large head and neck composite defects. There is a paucity of

data whether FFF can be performed safely in patients with knee replacement

(total knee arthroplasty [TKA]).

Methods: Multi-institutional review of outcomes following FFF in patients

who had prior TKA.

Results: Ten surgeons reported successful FFF in 53 patients with prior TKA.

The most common preoperative imaging was a CT angiogram of the bilateral

lower extremities. There was no evidence of intraoperative vascular abnormal-

ity. Physical therapy began between postoperative day 1 to postoperative day

3. At 1 month postoperatively, 40% of patients were using a cane or walker to

ambulate, but by 3 months all had returned to baseline ambulatory status. At

>1 year, there were no gait complications.

Conclusion: FFF appears safe in patients with prior knee replacement with-

out an increased risk of complications compared to baseline.
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1 | INTRODUCTION

Osteocutaneous free flaps have revolutionized functional
and aesthetic reconstruction of the head and neck follow-
ing trauma, osteonecrosis, and ablation of both benign
and malignant tumors.1-3 The fibula free flap (FFF), in
particular, has emerged as a workhorse for large segment
defects given its reliable pedicle, significant bone avail-
ability, and relatively limited morbidity.4-6 The main
morbidity associated with FFF is difficulty with wound
healing and paresthesias; however, some authors have
reported gait disturbances and motor weakness.3,7

Despite some limitations, there are relatively few long-
term complications given that the fibula is a non–weight-
bearing bone of the lower extremity.1,3,4

Total knee arthroplasty (TKA) is one of the most
common procedures performed in the United States,
with approximately 600 000 cases performed each
year.8 During TKA, the damaged cartilaginous surfaces
at the ends of the femur and tibia are removed, along
with some aspects of bone, and metal implants and a
plastic spacer are cemented into the bone. Critical to
success is ligamentous balancing, rather than bone
resection.8,9

Given the prevalence of knee replacement, it is not
uncommon for the head and neck surgeon to encoun-
ter a patient with prior TKA during preoperative evalu-
ation. In some instances, when a FFF is not possible
due to prior trauma or peripheral vascular disease,
most surgeons will turn to the osteocutaneous radial
forearm (OCRFF) or scapular free flap.1,10 A few have
also harvested the anterolateral thigh osteocutaneous
flap (ALTO).11 Despite these alternative options, for
large segment defects, it is difficult to replace the
amount of bone afforded by the FFF. Furthermore, for
full oral dental rehabilitation including dental
implants, FFF is the best composite tissue option.
There is a paucity of data on whether or not fibula har-
vest can be performed safely in patients who have had
a prior knee replacement, and whether or not this con-
tributes to long-term disability or hardware failure of
the knee. Therefore, the objective of the present study
was to survey practicing microvascular surgeons on
whether or not they had performed FFF in patients
with prior knee replacement, and if so, to determine
whether there were any perioperative or long-term
complications associated with harvest.

2 | SUBJECTS AND METHODS

This was an Institutional Review Board (IRB)-approved
multi-institutional retrospective review of patients

undergoing FFF in patients with prior TKA between
2009 and 2019. A survey of microvascular surgeons
around the country was performed to determine who had
or had not performed a FFF in patients with prior partial
or TKA (Data S1, Supporting Information). For surgeons
who had, an additional survey was sent to determine
whether or not there were any deviations from their stan-
dard protocol, why the particular leg was chosen, and if
there were any differences in intraoperative or postopera-
tive complications following free flap reconstruction.
They were also asked to participate in this retrospective
study. Once IRB approval was obtained, a secure data
collection sheet was sent. Patient demographics, type of
knee replacement, preoperative imaging modality,

TABLE 1 Demographics and findings

Demographics No. of patients (%)

Male 39 (74)

Female 14 (26)

Reason for flap

Malignancy 31 (58)

ORN 15 (28)

Benign lesion 4 (8)

Preoperative imaging

CTA 43 (81)

MR angiogram 8 (15)

Duplex 2 (4)

Physical therapy start

POD 1 21 (40)

POD 2 2 (4)

POD 3 4 (8)

>POD 5 23 (43)

Weight bearing status

Full 11 (21)

WBAT 38 (72)

Toe touch 4 (8)

1-month ambulatory status

Full weight bearing 27 (51)

Cane/walker 15 (28)

Wheelchair 3 (6)

3-month ambulatory status

Full weight bearing 44 (83)

Cane/walker 1 (2)

Wheelchair 3 (6)

Abbreviations: CTA, CT angiogram; MR, magnetic resonance;
ORN, osteoradionecrosis; POD, post-operative day; WBAT, weight
bearing as tolerated.
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intraoperative complications, postoperative complica-
tions, physical therapy notes, weight bearing status, and
ambulatory status was collected and compared to histori-
cal norms.

3 | RESULTS

A survey was sent out to 70 microsurgeons in the
United States between October to December 2019.
Twenty-five surgeons responded, 10 of whom had per-
formed a FFF in a patient who had previously under-
gone a knee replacement. For those who had not, the
most commonly cited reason was that they were not
confident in the safety profile and therefore used an
alternate reconstructive option such as the scapula or
OCRFF. Of the 10 surgeons who had, an additional
survey was sent determining whether or not there were
any changes in their perioperative practice or findings
for these patients. The reasons cited for choosing to
proceed with the designated leg despite TKA included
bilateral knee replacements present, and necessity
based on size and location of defect (n = 24). The con-
tributing authors noted no change or increased precau-
tions in their preoperative or postoperative planning in
TKA patients.

The 10 responders found a total of 53 patients who
had undergone FFF reconstruction on the ipsilateral leg
of the knee arthroplasty. The average age was 69.9 (range
31-87), and 75% were male. Two patients had undergone
partial knee replacement, while the remaining 51 had
total knee replacements, 7 of which were bilateral. The
most common preoperative imaging performed was a CT
angiogram (CTA) of the bilateral lower extremities (81%;
Table 1 and Figure 1). The surgeons stated this was con-
sistent with their standard preoperative protocol for
patients requiring FFF. In one case, a surgeon ordered a

duplex in addition to the CTA due to poor palpation of
the dorsalis pedis pulse.

All physicians denied evidence of intraoperative vas-
cular abnormality or compromise, and there were no
total flap failures in this cohort. One patient had a partial
necrosis of the skin paddle. Weight bearing resumed
between postoperative day 1 to postoperative day 14, with
day 12-14 being the most common start date for physical
therapy with full weight bearing. At 1 month postopera-
tively, 28% of patients were using a cane or walker to
ambulate, and at 3 months postoperatively nearly all
(83%) had returned to preoperative ambulatory status.
Two patients ambulated with a walker preoperatively,
and one patient became stretcher bound due to medical
complications. He died prior to 3 month follow-up. The
other patient became wheelchair-dependent
postoperatively.

Based on physical therapy evaluations, limitations
within the first few days were related to pain. Follow-up
visits demonstrated concentration on strengthening exer-
cises. Because this is a retrospective study, there was het-
erogeneity in physical therapy notes and gait analysis,
which limited the ability to draw conclusions. The length
of physical therapy was at the discretion of the provider,
but on average, occurred for 4 to 6 weeks postoperatively.
Access to outpatient physical therapy notes for objective
data was extremely limited. Two patients were lost to
follow-up at 3 months. Long-term follow-up data
(>1 year) was available in approximately 50% of patients
and there were no reported hardware failures of the knee
at 2 years, or changes in ability to ambulate.

4 | DISCUSSION

The FFF is the most common osteocutaneous free flap
performed for composite bony major head and neck

FIGURE 1 CT angiogram (CTA) of patient with prior bilateral total knee arthroplasty (TKA) [Color figure can be viewed at

wileyonlinelibrary.com]
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reconstruction. Similarly, total knee replacement is one
of the most common procedures performed in the US
today. The relationship and morbidity of patients under-
going both these procedures has not been well described
in the literature. While many options exist for composite
bony reconstruction, the fibula offers the best options for
dental implants, length of bone, and ability for a concur-
rent harvest. While the argument could be made to har-
vest the fibula from the contralateral side that has not
seen a knee operation, oftentimes the choice for which
side of the fibula to harvest is based on multiple factors.
Which leg to use depends on where the pedicle is desired
to be positioned, whether the skin paddle is to be inside
the mouth or external, and by physical examination of
the extremity.4 Thus, the fibula donor site on the leg that
has had the TKA may be the optimal choice.

According to orthopedic surgeons, because a knee
replacement inserts into the tibia and femur, there
should be no effect on the fibula. Similarly, the TKA
occurs away from the neurovascular bundle and there-
fore there should be no change in vascular anatomy of
the peroneal vessels. The overall complication rate for
TKA is 2% or less,8 with instability being a major cause
of failure.12,13 Even in cases of failure, orthopedic sur-
geons have reported successful use of the contralateral
FFF to reinforce an infected TKA and reconstruct the
knee.14

As expected based on the orthopedic literature, there
were no identifiable intraoperative vascular abnormali-
ties related to the TKA, and preoperative CTA correctly
identified three-vessel runoff. All surgeons reported that
their preoperative and postoperative protocols were the
same regardless of whether or not the patient had
prior TKA.

Functionally, the FFF is well-tolerated by patients
with or without TKA. Multiple studies have shown that
there is gait disturbance and the potential need for assis-
tive devices within 1 month of surgery, but patients
return to normal function and full range of motion by
3 months.15,16 The present study similarly shows that
while patients required a cane or walker at 1 month, by
3 months postoperatively, nearly all patients had ret-
urned to their baseline level of functioning following a
standard 4 to 6 week physical therapy regimen. Based on
historical data, there was little difference in postoperative
recovery between those with and without knee replace-
ment. For those who had long-term follow-up available,
there was no evidence of hardware failure or gait distur-
bance. Greater than 90% of TKA last for at least 15 years
without the need for revision, and there is no indication

that a FFF will interfere with the life expectancy of the
hardware.13

The authors acknowledge several limitations to the
present study including its retrospective nature and rela-
tively small sample size. Additionally, it is primarily a
descriptive study with no specific physical therapy met-
rics regarding gait or motor ability. Given the retrospec-
tive nature, access to outpatient PT notes was limited,
and this encompassed the majority of their rehabilitation
time. Finally, there is limited long-term follow-up greater
than 4 years, which is when the majority of implants will
fail. Nevertheless, this is the first study examining the
safety of FFF in patients undergoing TKA, and it appears
to be feasible.

5 | CONCLUSION

FFF appears safe in patients with prior knee replacement
without an increased risk of complications, and no
change in postoperative ambulatory status. Longer-term
studies are needed to confirm this data, but within the
study period, there is no increased risk of perioperative
morbidity, flap failure, or ambulatory restrictions.
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SUPPORTING INFORMATION
Additional supporting information may be found online
in the Supporting Information section at the end of this
article.
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