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(Humacyte, Inc., Durham, NC) is a bioengineered blood 
vessel that can be obtained “off the shelf” and has shown 
promise in the areas of durability, tissue incorporation, 
and resistance to infection [2–4]. A conduit with these 
properties carries substantial potential for use across the 
spectrum of vascular disease. We describe a case in which 
the HAV was utilized for revascularization in a patient 
with chronic, limb-threatening ischemia (CLTI) who 
lacked alterative reconstructive options. The case is fol-
lowed by a brief discussion of potential broader applica-
tions of the HAV, specifically for use in vascular trauma. 

CASE PRESENTATION

A 70-year-old male with a complex vascular history to 
include previous endovascular repair of an infrarenal 
abdominal aortic aneurysm and peripheral arterial dis-
ease (PAD) presented with CLTI of the right lower 
extremity. Examination was notable for non-palpable 
popliteal and pedal pulses with a monophasic dorsalis 
pedis artery (DPA) signal, and an ankle-brachial index 
(ABI) of 0.1. Arterial duplex ultrasound (DUS) demon-
strated patent right superficial femoral artery (SFA), 
totally occluded right popliteal artery at Hunter’s canal, 
and lack of flow through the anterior tibial, peroneal, and 
posterior tibial arteries. Diagnostic angiography was 
completed and demonstrated chronic total occlusion of 
the above knee popliteal artery with proximal reconstitu-
tion of the peroneal artery and distal reconstitution of the 

BACKGROUND

While the field of vascular surgery has seen major 
advances over the past few decades, options for vascular 
conduits in open bypass reconstruction remain largely 
unchanged. Current available conduits include autolo-
gous vein, synthetic grafts, and cadaveric and xenogeneic 
tissues. Autologous vein is frequently limited by availabil-
ity, and vein harvest adds significant operative time to the 
procedure. Synthetic grafts suffer from an increased risk 
of infection, limiting use in an infected or contaminated 
field. Additionally, synthetic, cadaveric, and xenogeneic 
grafts have inferior patency when compared to autolo-
gous conduit [1]. The Human Acellular Vessel (HAV) 
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anterior tibial artery and dorsalis pedis artery (Figure 1). 
The lesion was not amendable to endovascular treatment. 

Vein mapping was performed and showed no suitable 
autologous vein for conduit. Compassionate use of the 

Figure 1  Preoperative angiography demonstrating total occlusion of the above knee popliteal artery with distal reconstitution of 
the peroneal and anterior tibial arteries.

Figure 2  Intraoperative images of the human acellular vessel 
(HAV). 

Figure 3  Three-dimensional reconstruction of  
right lower extremity computed tomography 
angiography (CTA) at 9 months postoperatively, 
showing patent right distal superficial femoral 
artery to proximal peroneal artery bypass with HAV.
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DISCUSSION

We describe a case in which the HAV was implanted for 
reconstruction in CLTI. The HAV has been studied in 
above-knee reconstruction for PAD [2]; however, to the 
authors’ knowledge this is the first report of a successful 
bypass to a tibial artery using HAV. FDA emergency 
authorization for compassionate use allowed timely, 
effective restoration of blood flow to the patient’s limb, 
and nearly two years later the patient has continued 
flow through the implant.

Intraoperative handling of the HAV was favorable. 
HAV mimics the properties of autologous vein more 
closely than those of synthetic conduits. Tunneling 
and creation of anastomoses using standard tech-
niques was uncomplicated. No unanticipated techni-
cal challenges were encountered during surgical 
implantation. 

While the indication for HAV implantation in this 
patient was CLTI, utility of the conduit may extend to 
multiple disease processes within vascular surgery. In 
particular, an “off-the-shelf”, infection-resistant con-
duit is of significance to military vascular trauma. Epi-
demiologic analyses of injuries sustained in Operation 
Enduring Freedom (OEF) and Operation Iraqi Freedom 
(OIF) have demonstrated rates of vascular injury of up 

HAV was requested via the U.S. Food and Drug Adminis-
tration (FDA) Expanded Access Pathway, and the patient 
underwent an uncomplicated distal SFA to proximal pero-
neal artery bypass with a single 6 mm × 40 cm HAV 
implant creating an approximately 30 cm bypass (Figure 
2). Anastomoses were performed with Gore-Tex™ 
(Gore, Newark, DE) suture, and the implant was tun-
neled anatomically. Postoperatively, the patient did well 
with return of a distal pulse and resolution of his rest 
pain. A right lower extremity computed tomography 
angiography (CTA) at 9 months (Figure 3), angiogram at 
11 months (Figure 4), and DUS at 20 months postopera-
tively demonstrated primary patency of the implant. The 
patient has not sustained an infectious complication or 
immune rejection of the HAV implant. With the excep-
tion of chronic right lower extremity neuropathy and 
paresthesia, which had been present prior to the recon-
struction and remain stable, the patient has continued to 
do well and is now over 22 months from surgery.

Ethical Approval and Informed Consent

Ethical approval and informed consent were not 
required for this retrospective case report. All informa-
tion has been anonymised.

Figure 4  Right lower extremity angiogram performed at 11 months postoperatively demonstrating 
widely patent bypass. 
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to 18%, which is nearly five times that reported in pre-
vious wars, with extremity vascular injuries being most 
common (70–80%). Additionally, reconstructive proce-
dures are performed more frequently, in up to 57% of 
cases, with the highest rates of reconstruction seen in 
the second half of the Global War on Terrorism (GWOT) 
[5–7]. 

The Joint Trauma System Clinical Practice Guide-
lines (JTS CPG) recommend autologous vein for 
reconstruction of injured extremity arteries, with 
prosthetic graft as a last resort and preferably only in 
wounds with minimal contamination [8]. However, in 
combat-associated wounds, significant contamination 
frequently occurs amidst complex explosive mecha-
nisms with secondary blast injury. These injury pat-
terns limit conduit options as autologous vein may be 
damaged or, if available, time required to harvest vein 
may preclude its use in soldiers in critical condition 
with multiple concomitant injuries [1]. While pros-
thetic grafts offer availability and sizing options, and 
may allow for short-term revascularization, the risk of 
thrombosis or subsequent infection requiring explana-
tion remains high [9]. Additionally, high rates of graft 
rupture with subsequent life-threatening hemorrhage 
have been reported with vein grafts in infected wounds 
[10]. A conduit with long-term durability that can be 
expediently placed for extremity revascularization in 
extensive, contaminated wounds would be a step for-
ward for successful limb salvage in the young, military 
population. 

The HAV, an “off-the-shelf”, infection-resistant con-
duit may be limb-saving in cases where autologous vein 
or prosthetic use is limited. Continued real-world expe-
rience with the HAV and ongoing clinical trials [11] 
may lead to significant improvement in the management 
of vascular disease and trauma. 
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