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SUMMARY

Microvascular free flap reconstruction remains the gold standard for repairing complex head and neck de-
fects, yet vascular thrombosis continues to pose a serious threat to flap viability. Flap failure is often attribut-
ed to technical or local factors; however, the contribution of underlying hypercoagulable states is frequently 
underrecognized. We present the case of a 71-year-old male with no personal or family history of thrombosis 
who developed both intraoperative and postoperative arterial and venous thromboses of a fibula free flap 
used for mandibular reconstruction following extirpation of squamous cell carcinoma. Flap loss led to he-
matologic evaluation, revealing previously undiagnosed heterozygous Factor V Leiden (FVL). The patient 
subsequently underwent successful contralateral fibula reconstruction using a modified anticoagulation reg-
imen that included intraoperative heparin boluses and continuous postoperative heparin for therapeutic 
anticoagulation in intensive care. This case highlights the potential for occult thrombophilia to cause flap 
failure in the absence of technical error or thrombotic history. It underscores the need for individualized 
risk assessment and tailored perioperative planning in complex microsurgical reconstruction when there is 
clinical suspicion of systemic coagulopathic dyscrasia.

KEY WORDS

Factor V, thrombophilia, free tissue flaps, myocutaneous flap, surgical flaps, head and neck neoplasms, squa-
mous cell carcinoma of head and neck, neck dissection, mandibular reconstruction, mandibular neoplasms, 
venous thrombosis, arterial thrombosis, anticoagulants, plastic surgery procedures, oral surgical procedures, 
perioperative care, aspirin, heparin, case reports, review
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INTRODUCTION

Microvascular free flap reconstruction is the 
standard of care for repairing complex head and 
neck defects following oncologic resection, with 
reported success rates of 90–95% [1-3]. Despite 
these favorable outcomes, flap failure due to vascular 
thrombosis—most commonly venous—remains a 
serious complication, leading to functional deficits, 
prolonged hospitalization, increased healthcare costs, 
and delays in adjuvant therapy [4-6]. While technical 
and perioperative factors are typically scrutinized, 
the role of underlying hypercoagulability is often 
underrecognized [7-9].

Factor V Leiden (FVL) is the most prevalent 
inherited thrombophilia, particularly among 
Caucasian populations, with heterozygous carriage 
in approximately 3–8% [10]. The Arg506Gln 
mutation in the F5 gene renders factor V resistant 
to inactivation by activated protein C, impairing 
physiologic anticoagulant mechanisms and 
increasing thrombotic risk, by 3- to 8-fold in 
heterozygotes and up to 80-fold in homozygotes 
[11-12]. Despite its frequency, the impact of FVL on 
free flap outcomes in head and neck microsurgery 
remains poorly characterized. Existing literature is 
limited to small case series or individual reports, 
often involving patients with a prior diagnosis of 
thrombophilia [15-16]. The absence of standardized 
perioperative anticoagulation protocols for these 
patients has contributed to significant variability in 
clinical management [15-17].

We present a case of early free flap failure due 
to both arterial and venous thromboses in a patient 
ultimately found to have previously undiagnosed 
heterozygous FVL. The patient underwent successful 
contralateral fibula free flap reconstruction using 
a modified anticoagulation protocol. This case 
highlights the importance of considering occult 
thrombophilia in unexplained flap failure and 
demonstrates how adaptive perioperative strategies 
can mitigate risk in subsequent reconstruction.

CASE REPORT

A 71-year-old male with a history of hypertension, 
hyperlipidemia, cardiac arrhythmia, and prior 
laryngeal carcinoma was referred to the UAB Oral 
and Maxillofacial Surgery department in July 2024 
after presenting to his general dentist with complaints 
of loose teeth. His oncologic history included a 

cordectomy, suspension laryngectomy, and adjuvant 
radiotherapy (66 Gy) administered between 2019 and 
2021. The radiation field was confined to the larynx 
and did not include nodal mapping or elective neck 
irradiation. He had no personal or family history of 
venous thromboembolism (VTE).

Biopsy of the mandibular gingiva and computed 
tomography (CT) imaging were consistent with 
cT4aN2bM0 squamous cell carcinoma of the anterior 
mandible. Following multidisciplinary tumor board 
review, the patient elected to proceed with composite 
resection and immediate reconstruction.

A left neck dissection (levels Ia, Ib, IIa, IIb, III, 
IV, and V) was performed followed by segmental 
mandibulectomy. The defect was reconstructed with 
a three-segment fibula free flap incorporating an 
8×12 cm skin paddle. No boluses of low molecular 
weight heparin (LMWH) or unfractionated heparin 
(UFH) were given prior to the initial microvascular 
anastomosis attempt. Papaverine was applied to the 
recipient vessels to promote vasodilation. During 
microvascular anastomosis, both arterial and venous 
connections thrombosed repeatedly. The initial 
attempt to anastomose the flap’s vena comitans to 
the left common facial vein and the flap’s artery to 
the left facial artery resulted in rapid thrombosis. A 
subsequent arterial anastomosis to the left lingual 
artery also thrombosed shortly after creation. Multiple 
re-anastomoses were required before adequate flow 
was established in the left lingual artery. A bolus 
of intravenous UFH was administered after initial 
thrombus formation was observed, and the flap 
was flushed directly with heparinized saline after 
each failed anastomosis. No streptokinase was used. 
Satisfactory perfusion was confirmed intraoperatively 
by Doppler signal and capillary refill. Postoperatively, 
fluid balance and hydration status were closely 
monitored, and normothermia was maintained. 
Enhanced Recovery After Surgery (ERAS) protocol 
was followed. Weight-based LMWH (0.4-0.5 mg/kg 
twice daily) was given but acetylsalicylic acid (ASA) 
was not due to early flap failure.

On postoperative day one, flap monitoring 
revealed loss of Doppler signal and flap pallor. 
Emergent re-exploration demonstrated both 
arterial and venous thrombosis at the anastomosis 
sites. Despite systemic heparinization and multiple 
attempts at thrombectomy, catheterization, and 
revision anastomosis, the flap could not be salvaged 
and was abandoned. The neck wound was closed, and 
alternative reconstructive options were discussed 
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with the patient and his family.
Given the rapid and unexplained thrombotic 

failure, hematology was consulted. Initial laboratory 
testing revealed abnormal activated protein C 
resistance, raising strong suspicion for an underlying 
thrombophilia. Due to the functional and oncologic 
implications of delaying reconstruction, the full 
hematologic workup was not yet complete at the 
time of the second fibula free flap. The patient was 
therefore managed under the working assumption 
that he likely possessed coagulopathy. Genetic testing 
later confirmed a heterozygous FVL mutation. 

 Ten days after the initial reconstruction attempt, 
a second free flap procedure was performed using 
the contralateral fibula, as the size of the defect 
was deemed incompatible with functional recovery 
and timely initiation of adjuvant radiation therapy. 
A bolus of 5,000 units of intravenous UFH was 
administered prior to the initial microvascular 
anastomosis attempt. The anastomosis utilized the 
right facial artery for simpler access despite increased 
morbidity associated with crossing the midline. This 
first anastomosis developed clotting and required 
revision. After thrombosis was observed, the flap 
was flushed directly with heparinized saline, and 
an additional 5,000 units of UFH was administered 
to achieve a supratherapeutic activated partial 
thromboplastin time (aPTT) of approximately 200 
seconds. The second anastomosis attempt was then 
successfully completed. Postoperatively, intravenous 
UFH infusion was initiated and continued for three 
days in the intensive care unit (ICU), with dosing 
adjusted to maintain an aPTT target of 100 seconds. 
The ERAS protocol was followed, and hourly flap 
monitoring was maintained throughout the hospital 
stay. On post-operative day four, the patient was 
transitioned to weight-based LMWH dosing and 
subsequently to fixed dose LMWH (30 mg twice 
daily) and ASA (325 mg daily via PEG tube) for VTE 
prophylaxis.

Representative intraoperative and postoperative 
photographs are provided in Figures 1–4, illustrating 
the explanted flap, the revised recipient site, 
revision flap inset, and final closure. The second 
flap remained viable throughout the postoperative 
period, with strong Doppler signals and no clinical 
signs of compromise. The patient tolerated the 
anticoagulation regimen well and was discharged 
home on postoperative day twelve without 
complications.

The patient passed away during the follow-up 

period from causes unrelated to the surgery or its 
immediate complications. As a result, a direct patient 
perspective could not be obtained. The authors 
acknowledge the importance of including patient-
reported experiences in case reporting and regret 
this limitation.

DISCUSSION

This case represents a rare occurrence of 
intraoperative and postoperative arterial and venous 
thromboses during fibula free flap reconstruction of 
the mandible in a patient with previously undiagnosed 
heterozygous FVL. While FVL is primarily associated 
with venous thrombotic events, the manifestation of 
concomitant arterial thrombosis in microsurgical 
reconstruction is uncommon and poses significant 
diagnostic and management challenges [16, 18-21]. 
Most large studies have not shown a significantly 
increased risk of arterial thrombosis in FVL-positive 
patients [10, 24-26], although mixed reports exist in 
the literature [16, 29], making this dual presentation 
particularly noteworthy and underscoring the 
need for heightened clinical suspicion and adaptive 
perioperative planning.

FVL is a well-established risk factor for 
perioperative venous thromboembolism and has 
been linked to increased rates of free flap thrombosis 
and failure, with poor salvage outcomes frequently 
reported despite prompt intervention [16, 18, 24-28]. 
Faber et al. (2011) conducted a retrospective review 
of microvascular reconstructions complicated 
by unexplained thrombosis and found that flap 
failure was often the first sign of an underlying 
thrombophilia such as FVL, with salvage attempts 
proving unsuccessful [29]. Based on these findings, 
they advocated for targeted thrombophilia screening 
in patients with unexplained or recurrent thrombosis 
and proposed an aggressive, individualized 
anticoagulation protocol: preoperative LMWH, 
intraoperative continuous intravenous UFH with 
aPTT monitoring, and postoperative continuation of 
anticoagulation until discharge. Case reports such as 
that by Lugo et al. (2017) provide additional insights, 
demonstrating that successful free tissue transfer can 
be achieved in patients with inherited thrombophilia 
through coordinated multidisciplinary planning and 
a tailored anticoagulation regimen [30]. In their case, 
a patient with a strong personal and family history 
of VTE who was heterozygous for FVL underwent 
osteocutaneous scapular free flap reconstruction 

J DIAGN TREAT ORAL MAXILLOFAC PATHOL 2025; 9(10): 100311: 1–11

MANDIBULAR RECONSTRUCTION



4

FIGURE 1. Revision osteocutaneous fibula free flap specimen prior to inset. Intraoperative photograph demonstrating the revision three-segment 
osteocutaneous fibula free flap. The image shows the skin paddle, vascular pedicle, and segment of fibula bone with fixation hardware. 
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FIGURE 2. Recipient site following removal of primary osteocutaneous fibula free flap. Intraoperative view of the recipient site after explantation of the 
primary osteocutaneous fibula free flap. Extensive soft tissue and bony defect of the lower face and mandible is visible.
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FIGURE 3. Inset of revision osteocutaneous fibula free flap. Intraoperative photograph showing the revision osteocutaneous fibula free flap after inset 
into the defect site. The fibular bone segment is secured in position with fixation hardware, and the skin paddle and soft tissue components are oriented 
for reconstruction of the composite defect. 
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FIGURE 4. Immediate postoperative result following revision osteocutaneous fibula free flap reconstruction. Clinical photograph demonstrating the 
patient immediately after skin closure. The flap skin paddle is clearly visible inset into the facial defect, with the incision lines closed primarily. 
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without complications, utilizing intraoperative 
heparin followed by postoperative aspirin and 
LMWH. The experiences of Faber et al. and Lugo 
et al. suggest that individualized perioperative care 
is essential, and that a range of anticoagulation 
strategies can be safely and effectively employed in 
patients with FVL.  

In a retrospective study, Wang et al. (2017) 
evaluated 41 hypercoagulable patients undergoing 
free flap reconstruction, including those with FVL 
and several other thrombophilias, and observed 
notably high rates of flap thrombosis (20.7%) and 
flap loss (15.5%) [20]. Many of these patients had a 
history of thrombotic events before the age of 50, an 
important clinical clue that should raise suspicion 
for an underlying thrombophilia and prompt 
further evaluation. Importantly, in this cohort, no 
postoperative thrombosed flaps were successfully 
salvaged, despite aggressive management, and most 
thromboses occurred in the delayed postoperative 
period. These findings suggest that while free 
tissue transfer can be feasible in patients with 
thrombophilia, the risk of thrombotic complications 
and failed salvage is significantly increased. Clinicians 
should be vigilant in identifying patients at risk, seek 
multidisciplinary perioperative planning, and ensure 
close postoperative monitoring.

Therapeutic anticoagulation may not be a simple 
or definitive solution for free flap patients with 
thrombophilia. Nguyen et al. (2019) retrospectively 
analyzed 28 free flaps in 24 patients with diagnosed 
thrombophilias [31]. Although they achieved 
100% flap survival, 43% of patients experienced 
complications, including flap thrombosis, hematoma, 
pulmonary embolism, or deep vein thrombosis. 
They found that therapeutic heparin infusion was 
associated with an increased risk of hematoma. 
This observation is supported by Dawoud et al. 
(2021), whose meta-analysis of over 3,500 free flaps 
found that therapeutic-dose anticoagulation did 
not significantly reduce the rates of thrombosis or 
flap loss, but did significantly increase the risk of 
hematoma and bleeding complications [32].

The exact mechanism underlying the increased 
risk of hematoma and bleeding complications with 
therapeutic heparin anticoagulation in these patients 
remains unclear, though several factors may play a 
role. These patients have a persistent prothrombotic 
tendency that can overwhelm the effects of standard 
heparin dosing, particularly if anticoagulation is 
subtherapeutic or interrupted [17, 31-32]. Surgical 

trauma further amplifies this risk by promoting 
endothelial injury and hypofibrinolysis [17]. While 
heparin is known to enhance antithrombin III 
activity to inhibit thrombin and factor Xa, it does not 
effectively suppress platelet activation or aggregation, 
processes that are particularly important in 
microvascular thrombosis [17]. Platelet-driven clot 
formation can occur independently of the pathways 
targeted by heparin, meaning that microthrombi at 
the anastomosis site may still develop even in the 
presence of systemic anticoagulation. Moreover, 
heparin has been shown in some contexts to 
paradoxically activate platelets, particularly at 
certain dosages or in susceptible individuals, further 
promoting platelet-rich thrombus formation [17]. 
Thus, therapeutic heparinization may not fully 
protect against microvascular thrombosis and may 
contribute to persistent hematologic complications 
in patients with FVL undergoing free tissue transfer. 

It can be argued that routine preoperative 
thrombophilia screening in head and neck 
microvascular surgery may enable more 
individualized anticoagulation and potentially 
reduce the risk of perioperative thrombotic 
complications and flap loss. Such screening may also 
help guide long-term risk counseling for patients 
and their families. However, we support current 
guidelines from the American Society of Hematology 
and the Enhanced Recovery After Surgery Society, 
which recommend selective, risk-based testing [31-
33]. Our experience, including the presented case, 
suggests that current guideline recommendations 
for selective thrombophilia screening are reasonable 
when paired with a thorough clinical history. 
Careful assessment often suffices to identify patients 
at increased risk and guide management. Still, we 
acknowledge that even detailed histories may fail 
to uncover occult hypercoagulable states, leaving 
a subset of at-risk individuals unidentified. In this 
case, targeted evaluation and close collaboration 
with hematology enabled successful outcomes 
without unnecessary testing or overtreatment, 
further supporting the clinical validity of a selective 
approach. However, the limitations of history-based 
risk stratification highlight the need for further 
research and development of improved screening 
tools to better identify and manage high-risk patients 
in this population.

It is important to note that while previous 
radiotherapy can increase technical complexity 
of microvascular surgery due to vessel fibrosis or 
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friability [34-37], there is no strong evidence that 
it directly predisposes to flap thrombosis [38-40]. 
As such, prior radiation for laryngeal cancer was 
unlikely to have significantly contributed to flap 
failure in this patient. The decision to use the chosen 
recipient vessels was based on accessibility and vessel 
quality, rather than any limitation imposed by prior 
radiotherapy. ERAS principles were followed as 
closely as the clinical context permitted, making it 
unlikely that deviation from standard perioperative 
protocol contributed to the flap failure [41-42].

Early consideration of thrombophilia should be 
part of the diagnostic workup for unexplained flap 
thrombosis, as individualized, multidisciplinary 
management can optimize outcomes even after 
initial failure. Based on our experience and current 
literature, we believe that in cases where an initial free 
flap fails without an identifiable technical or systemic 
cause, a thrombophilia workup should be strongly 
considered. If testing cannot be completed in time, 
but clinical suspicion of an occult hypercoagulable 
state remains high, we recommend bolusing with 
5,000 units of intravenous UFH prior to revision 
microvascular surgery. If intraoperative clotting is 
encountered, additional bolusing of UFH should be 
considered to achieve a supratherapeutic aPTT. This 
should be followed by postoperative maintenance 
of a therapeutic aPTT target of 100 seconds or 
more in the intensive care setting. This strategy 
may provide a practical and adaptable pathway for 
optimizing outcomes in patients with suspected but 
unconfirmed thrombophilia. 

The generalizability of this case is limited by its 
single-patient nature, and most available literature 
consists of retrospective series and case reports, 
both prone to selection and publication bias. Clinical 
investigation for thrombophilia in microvascular 
failure remains uncommon, likely resulting in 
underdiagnosis and hindering the development of 
universal, evidence-based guidelines. To advance the 
field, prospective studies are needed to clarify optimal 
screening, perioperative management, and standards 
of care for these complex patients, but this is difficult 
given the low prevalence of these coagulopathies.

CONCLUSION

This case highlights the challenges of 
microvascular reconstruction in patients with 
unrecognized hypercoagulable disorders. Early 
flap failure due to occult heterozygous factor V 

Leiden was successfully managed through targeted 
diagnosis and tailored anticoagulation, resulting 
in a favorable outcome. In the continued absence 
of standardized protocols for thrombophilia 
management in head and neck microsurgery, 
our experience underscores the importance of 
individualized risk assessment, early involvement of 
hematology, and adaptable perioperative strategies. 
Based on our clinical experience, we recommend that 
in cases of unexplained flap thrombosis with high 
suspicion of an underlying coagulopathy, especially 
when thrombophilia workup cannot be completed 
expeditiously, surgeons consider a proactive 
anticoagulation strategy. This includes administering 
intravenous UFH prior to microvascular anastomosis. 
If clotting is observed intraoperatively, additional 
UFH boluses may be used with a minimum target 
aPTT of 100 seconds maintained postoperatively. 
Careful evaluation of unexplained flap thrombosis for 
potential underlying coagulopathies may contribute 
to improved reconstructive outcomes and should be 
integrated into the management of similarly complex 
cases.
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