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For stroke prevention in patients with severe asymp-
tomatic atherosclerotic disease, carotid endarter-
ectomy (CEA) with patch angioplasty is routinely 

performed, whereby the plaque is removed and a pros-
thetic or autologous patch is placed, widening the ste-
notic artery.1–3 In average-risk patients on best medical 
therapy, the estimated 4-year risk of stroke is reduced 
by more than 50% after CEA.1,4 Although metabolic syn-
drome and tobacco-smoking remain the most prevalent 
causes of carotid atherosclerosis, radiation-induced arte-
riopathy is an increasingly salient precipitant of carotid 
atherosclerosis. After radiation, the location of associ-
ated lesions is frequently nontypical and surgically com-
plex.5 Treatment difficulty is compounded by loss of tissue 
planes, reactive fibrosis, contraction, and, rarely, necrosis 
of surrounding irradiated tissues. In CEA, closure is par-
ticularly concerning because tissue margins are often too 

friable or inflexible to adequately cover the carotid patch. 
Traditionally, myocutaneous flap closure using the pecto-
ralis flap or sternocleidomastoid flap has been performed 
to achieve durable coverage.6 However, fasciocutaneous 
flaps have lower donor site morbidity with similar efficacy. 
In this report, a multispecialty surgical approach treated 
a complicated patient with carotid artery disease in the 
setting of hostile neck anatomy via CEA with patch angio-
plasty and anterolateral thigh (ALT) flap coverage.

CASE
A 55-year-old White female patient, a former smoker, 

presented with severe left carotid artery atherosclerotic 
disease with extensive scarring and fibrosis from prior 
operations and radiation. Her history included Hodgkin 
lymphoma near her left clavicle treated with chemora-
diotherapy in 1993; floor-of-mouth squamous cell car-
cinoma treated with hemi-mandibulectomy, free fibula 
reconstruction, and radiation in 2012; neck exploration 
in 2014 resulting in right common carotid artery injury, 
thrombosis, and ligation; and left ventral tongue squa-
mous cell carcinoma excision and split-thickness skin 
graft reconstruction in 2016. With a stable PET scan in 
2019, free tissue transfer was considered for scar revi-
sion and increased mobility (Fig.  1). On preoperative 
computed tomography angiography, 80% left ICA ste-
nosis at the bulb and a previously ligated right common 
carotid artery were noted. Thus, CEA was recommended 
by the vascular surgery service to mitigate stroke risk. 
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for severe atherosclerotic disease to reduce stroke risk. After neck radiation, loss of 
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range of motion. Additionally, the distant location of the donor site allows for an 
efficient two-team approach. Here, we describe a patient with severe carotid artery 
disease with a history of multiple surgical procedures and radiation, which was 
successfully treated with a carotid endarterectomy and bovine patch angioplasty by 
vascular surgery and immediate free anterolateral thigh flap coverage by our team. 
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However, extensive prior neck dissections and neck and 
upper chest radiation caused scarring and tissue fri-
ability, affecting the sternocleidomastoid and pectoralis 
muscles. Given these risk factors, our team determined 
that transfer of an ALT flap for soft tissue coverage 
would more reliably convey protection compared with 
local options.

In January 2020, concurrent left CEA with bovine 
patch angioplasty with free fasciocutaneous ALT flap cov-
erage was performed (Fig.  2). With computed tomogra-
phy angiography and Doppler ultrasound guidance, the 
flap was elevated off a single dominant musculocutaneous 
perforator. The left superior thyroid artery and vein were 
selected as recipient vessels (Fig. 3). Postoperatively, she 
was healing well at her 1.5 week and 3 week postdischarge 
follow-up appointments without any wound healing com-
plications and has not reported any neurological deficits 2 
years after her procedure (Fig. 4).

DISCUSSION
With treatment advancements improving head and 

neck cancer survival, the prevalence of sequelae, such 
as radiation-induced carotid artery disease, has risen. 

Treatment with CEA in irradiated neck anatomy must take 
additional measures to protect the carotid artery recon-
struction from short and long term wound healing com-
plications. Our patient was at imminent risk of stroke with 
80% stenosis of the left internal carotid artery and a history 
of right common carotid artery ligation in 2014. Given the 
patient’s degree of scarring and paucity of surrounding 
tissue, free tissue transfer offered the benefits of healthy 
vascularized tissue for coverage of the carotid reconstruc-
tion, improved postoperative neck range of motion and 
contour, and no donor muscle harvest. Successful cov-
erage in this case was crucial because any severe wound 
healing complications leading to carotid artery exposure 
could precipitate infection, carotid artery blowout, and 
exsanguination.

In similar cases necessitating free tissue transfer, 
thoughtful consideration of recipient vessel selection in 
the hostile, “frozen,” vessel-depleted neck is of utmost 
importance. The facial, superior thyroid, and lingual arte-
rial branches off the external carotid artery are considered 
first line; however, they may be nonviable in this context. 
An acceptable secondary option commonly used at our 
institution is the transverse cervical vessels due to their 
similar diameter, blood flow, and integrity compared with 
the external carotid artery branches.7 These vessels should 
be considered in future CEA coverage due to their rela-
tively straightforward dissection distinct from the carotid 

Fig. 1. preoperative photograph of the patient status post right 
mandibular reconstruction with a free fibula flap complicated by 
bony resorption and loss of height after radiation.

Fig. 2. photograph of the patient on the operating table demon-
strating significant radiation changes of the left neck, with con-
striction of right neck motion secondary to fibrosis.
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artery area, lower reported incidence of luminal stenosis 
in irradiated patients, and vertically oriented anastomotic 
inset with reduced propensity for kinking. Finally, third 
line recipient vessels should include the dorsal scapular 
and internal mammary artery, as these are typically unaf-
fected by prior neck radiation and surgery; however, these 
may require vein grafting.8

Use of microsurgical reconstruction is not without 
risks of failure; however, in high-volume centers, free tis-
sue transfer can yield superior results, with near equiva-
lent success rates up to 98.7% in select patients.9 In this 
case, neither the pectoralis nor sternocleidomastoid flap 
with adjacent tissue transfer was used due to the patient’s 
radiation history near her clavicle and prior procedures, 
both resulting in a large zone of injury over the poten-
tial muscle harvest site and poor overlying tissue qual-
ity. Observational studies have found no difference in 
resistance to infection between myocutaneous and fas-
ciocutaneous flaps.10 However, compared with myocuta-
neous flaps, the donor site morbidity of fasciocutaneous 
flaps is diminished with the absence of muscle harvest. 
Furthermore, the ALT flap is a thin, pliable flap frequently 
used in head and neck reconstructions, with its advantage 
in this case being two fold. It resects scarred and radi-
ated tissue covering CEA reconstruction and surrounding 
tissue to resurface the neck with pliable tissue, thus dis-
placing wound healing complications to the periphery of 

reconstruction, as well as a secondary benefit of improved 
facial contour, aesthetic outcome, and range of motion 
due to scar reduction. Lastly, the distant location of the 
ALT donor site confers a logistical advantage by allowing 
for an efficient two-team surgical approach.

CONCLUSIONS
Carotid endarterectomy in the setting of radiation 

has an increased risk of wound healing complications. 
In select cases, ALT flap coverage after carotid endarter-
ectomy provides appropriate soft tissue coverage of the 
arterial repair with limited donor site morbidity.
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Fig. 3. Intraoperative photograph demonstrating aLt flap anas-
tomosis to the left superior thyroid artery and vein, with visible 
bovine patch angioplasty of carotid artery.

Fig. 4. postoperative photograph demonstrating adequate soft 
tissue coverage of the left carotid artery reconstruction with an 
anterolateral thigh free flap.
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