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Abstract
Factor V Leiden (FVL) is the most common inherited hypercoagulable condition. It is a genetic disorder caused by a missense
mutation that prevents inactivation of Factor V in the clotting cascade, leading to overproduction of thrombin and excess
clotting. This pathophysiological process is especially unfavorable in patients undergoing free tissue transfer. Many authors
have noted a propensity for both venous and arterial thrombosis leading to partial or complete flap loss. To date, there have
been no published reports of patients with FVL undergoing deep inferior epigastric perforator flap reconstruction without
flap complications. Here, the authors present two cases of successful free tissue transfer for breast reconstruction in patients
with diagnosed FVL. The perioperative thromboelastography lab values are evaluated to help guide anticoagulation regimen
for these high-risk procedures.

INTRODUCTION
Microsurgical procedures performed by skilled surgeons have
shown a relatively low complication rate. In those rare instances
of adverse events, the most common indication for reoperation
in microvascular surgery is pedicle thrombosis [1]. Most micro-
surgical breast reconstructions are therefore performed in
healthy patients with minimal risk factors for flap failure.
Patients with unrecognized hypercoagulability are at risk of free
flap failure independent of patient selection or technical errors
[2]. For these reasons, most plastics surgeons avoid using micro-
surgical techniques on patients with an established diagnosis of
hypercoagulability [3]. Factor V Leiden (FVL) is considered a rela-
tive contraindication to microsurgical reconstruction and many
surgeons will perform implant based or pedicled flap reconstruc-
tion with such an established diagnosis. Currently, there are no
reports of uneventful free flap breast reconstruction in the setting
of FVL. The authors present their successful experience with two

FVL patients who underwent deep inferior epigastric perforator
(DIEP) flaps for breast reconstruction without any postoperative
complications while using TEG for coagulation monitoring.

CASE REPORTS
The first case describes a 48-year-old female who had an estab-
lished diagnosis of heterozygous FVL with a positive family his-
tory and was diagnosed with left breast cancer in October 2010.
She presented to our institution in November 2013 with painful
capsular contracture from prior implant-based reconstruction
and a desire for bilateral autologous reconstruction. After
detailed counseling regarding her operative risks, she under-
went bilateral implant removal, capsulectomy and bilateral
sensate DIEP flaps. There were no significant perioperative
adverse events. The patient received 3000 IU of intravenous
unfractionated heparin (UFH) after both sets of anastomoses
were performed. At her 2-year follow-up at our institution in
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early 2016, the patient was in good health with her flaps sen-
sate and well-perfused (Fig. 1).

The second case involved a 49-year-old female who was diag-
nosed with infiltrating ductal carcinoma in 2010. After initial
lumpectomy and subsequent chemoradiation, she presented in
2016 expressing desire for mastectomy of the left breast with
autologous breast reconstruction. Her history was significant for
heterozygous FVL and a previous lower extremity deep venous
thrombosis which required 2 years of warfarin therapy. She
underwent left completion mastectomy with neurotized DIEP
flap reconstruction. There was clotting noted intraoperatively
prior to performing the anastomosis, and the decision was made
to irrigate the vessels with tissue plasminogen activator solu-
tion. The patient was given an intravenous dose of 3000 units of
UFH. At her 1-year follow-up in August 2017, her flaps and
abdominal scar were inconspicuous and the patient was await-
ing her symmetry breast revision procedures (Fig. 2).

All lab values of both patients are displayed in Table 1 and their
medications in Table 2. The TEG® 5000 Thromboelastograph®

Hemostasis System (Haemonectics Corporation, Braintree, MA)
was the device performing all TEG tests. Additionally, the
thrombocyte count, prothrombin time (PT) and activated partial
thromboplastin time (aPTT) were obtained.

DISCUSSION

Advances in microsurgical technique have led to extremely low
flap failure rates, with an upwards of 99% flap survival rate for

breast reconstruction [4]. Free tissue transfer has become the
mainstay of treatment for many soft tissue deficits, including
post-mastectomy breast reconstruction. Coagulopathy is one of
the most common causes of flap failure, second only to technical
error [1]. The majority of plastic surgeons are therefore hesitant
about performing microvascular procedures in patients with an
established hypercoagulability diagnosis [3]. Wang et al. [5] retro-
spectively analyzed all patients with hypercoagulability diagno-
ses as well as patients with prior thrombotic events who
underwent free tissue transfer and found an alarming 15.5% rate
of flap loss in these patients. Several other authors have shown a
high rate of complications in patients with FVL after DIEP flap
reconstruction [2, 6–8]. There are no similar reports in the litera-
ture of DIEP flap reconstruction on patients with established FVL
without postoperative complications—neither systemic, nor loca-
lized to the surgical site. Furthermore, there is a complete lack of
reports on homozygous FVL patients undergoing free flaps.

Anticoagulation has noted to be beneficial in patients who
have a history of thrombotic events or underlying hypercoagul-
able state [9]. In our practice, thromboelastography (TEG) is
used in every patient to guide our use of anticoagulation both
intraoperatively and postoperatively. Our intraoperative UFH
use is dictated by preoperative TEG values [10].

In both of the presented cases, the patients had a prior diag-
nosis of heterozygous FVL. These patients underwent our algo-
rithm with TEG, standardized intraoperative coagulation with
UFH and postoperative anticoagulation with UFH, enoxaparin
and aspirin [10]. The critical time where most flap failures occur

Figure 1: Pre, intra and 2-year postoperative images of patient #1 (left to right).

Figure 2: Pre, intra and 1-year postoperative images of patient #2 (left to right).
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is intraoperatively or in the immediate postoperative phase
(0–72 h) [1]. Therefore, the TEG was used during this time period
to monitor patient’s hypercoagulability and prevent flap throm-
bosis. Both patients received 3000 units of UFH intraoperatively
based on borderline high preoperative TEG values (Table 1). In
contrast, Handschin et al. [8] did not begin UFH administration
until noticing an ischemic flap when the arterial anastomosis
was already thrombosed. Khansa et al. [6] did not use any intraven-
ous UFH in their two cases of FVL and flap failure. In our

experience, the administration of intravenous UFH (half-life: 30min)
during pedicle anastomosis is an integral step to ensure optimal
coagulation and successful microvascular breast reconstruction.

There is currently no established protocol, let alone any
guidelines for patients with FVL or any other hypercoagulability
disorders undergoing microvascular tissue transfer. Nevertheless,
some authors do consider these disorders as relative contraindi-
cations for free flap surgery [5], meaning that the patients need to
be made of aware of the increased hazards. In order to remain on
the side of safety, the use of pre and postoperative anticoagula-
tion regimens were altered and medications were dosed based on
the primary surgeon’s experience. Both cases presented had no
short or long term flap complications, suggesting that with prop-
er perioperative management, patients with FVL can undergo
microsurgical breast reconstruction with favorable results.

In conclusion, hypercoagulability is a well-known risk factor
for complications in microvascular surgery leading many
reconstructive surgeons to seek alternatives to complex micro-
surgical breast reconstruction in patients with an established
diagnosis. In experienced hands, free flap breast reconstruction
can be performed in these challenging conditions if the risks
are outlined in detail and the patients are adequately treated
and monitored in the perioperative period. Our proactive man-
agement led to no complications in three DIEP flaps.
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aHome medication.
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