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Portalvein reconstruction with a cadaveric descending

thoracic aortic homograft
Ann C. Gaffey, MD, MS,a Jason Zhang, MD,b Major K. Lee, MD, PhD,c Robert Roses, MD,d

Benjamin M. Jackson, MD,d and Jon G. Quatromoni, MD,e La Jolla, CA; Philadelphia, PA; and Cleveland, OH
ABSTRACT
Improvements in chemoradiotherapy have rendered complex pancreatic cancers involving the portal vein (PV)
amenable to resection. PV reconstruction (PVR) is an essential component. Various conduits have been proposed;
however, the optimal choice remains unknown. Fourteen patients underwent PVR with a cadaveric descending
thoracic aortic homograft from 2014 to 2020. The primary diagnosis was pancreatic cancer. The splenic vein was
ligated in seven patients (50%). The 30-day and 3-, 12-, and 24-month primary patency rates were 100%, 86%, 76%, and
76%, respectively. We found a cadaveric descending thoracic aortic homograft is an excellent conduit for PVR, given
the optimal size, rapidly availability, favorable risk profile, and absence of harvest site complications. (J Vasc Surg Cases
Innov Tech 2022;8:294-7.)
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Pancreatic adenocarcinoma is one of the most biologi-
cally aggressive neoplasms. Because the pancreatic head
is anatomically related to major arteries and veins, in
nearly 40% of patients, the cancer will involve one or
more vascular structures at the diagnosis.1,2 The resection
of the portalemesenteric venous axis en bloc during
pancreatoduodenectomy (PD) is considered a safe
approach in high-volume centers with acceptable
morbidity.3,4

Vascular reconstruction of the portal confluence is clas-
sified into four types. Type 1 involves partial venous exci-
sion with direct closure; type 2, partial venous excision
using a patch; type 3, segmental resection with primary
venovenous anastomosis; and type 4, segmental resec-
tion with an interposed venous conduit.5 The use of an
internal jugular vein interposition graft for this purpose
was first reported by Cusack et al.6 Since its first descrip-
tion, this particular surgical technique has been further
refined, and other conduits have been used.7,8 However,
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no consensus has been reached regarding the best alter-
nate conduit for portalemesenteric vein reconstruction
in the setting of pancreatic resection for pancreatic
cancer.
One alternative option for the conduit is a cadaveric ho-

mograft. The use of an aortic homograft represents an
obvious advantage compared with prosthetic grafts
owing to its low immunogenicity,9 low thrombogenicity,
no known need for long-term anticoagulation therapy,
and its large caliber and resistance to kinking and infec-
tion. For portal vein (PV) reconstruction (PVR), an aortic
homograft provides an excellent size match and is
readily available without the need to emergently prepare
in another field for cases in which the need for PVR has
not been anticipated. In the present study, we have pro-
posed the use of a cryopreserved cadaveric descending
thoracic aortic (CDTA) homograft for venous reconstruc-
tion of the portalemesenteric venous axis during PD. The
present study was designed to investigate the feasibility
of using a CDTA homograft in this setting, its effects on
the perioperative outcomes after PD, and postoperative
PV patency.

METHODS
The institutional review board of the Hospital of the

University of Pennsylvania approved the present study.
We performed a retrospective medical record review
of a prospectively maintained oncologic database.
The records of all patients who had undergone PVR
with a CDTA homograft between 2014 and 2020 were
examined. During the study period, a CDTA homograft
was the preferred conduit for reconstruction. Patients
who had undergone other venous reconstruction tech-
niques such as primary repair, end-to-end primary
anastomosis, or patch repair were excluded. (A homo-
graft was not typically used for patch angioplasty;
instead, bovine pericardium was used for type 2
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Fig 1. Portal vein reconstruction (PVR) using a cadaveric
descending thoracic aortic (CDTA) homograft. The splenic
vein was ligated. SMV, Superior mesenteric vein.
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reconstructions.) The demographic and clinical data
were reviewed. The outcome measures included tech-
nical success (no intraoperative death and patent
reconstruction as assessed by Doppler ultrasound), hos-
pital mortality, operative time, early (<30 days) compli-
cations, late (>30 days) complications, and primary
patency rates.
The surgical technique was as follows. After segmental

resection of the PV, together with the Whipple specimen,
frozen pathologic examination of the proximal and distal
ends of the resected vein was performed to ensure that
the venous margins were cancer free. The allograft was
then cut to the appropriate length. In general, the
CDTA homograft ranged from 15 to 18 mm in diameter,
with an average CDTA implant of 17.2 6 0.6 mm when
not exposed to arterial pressure. The size of the CDTA ho-
mograft matched well with the PV/superior mesenteric
vein (SMV) confluence of 11 to 15 mm.3 The interposition
CDTA homograft was anastomosedwith running 4-0 Pro-
lene suture (Fig 1). Approximately 50 mL of static blood
was exsanguinated to prevent aeroembolism before
the last suture.
Unfractionated heparin (5000 U three times daily) was

subcutaneously administered after surgery and
throughout hospitalization when deemed safe by the
oncologic surgery team. Rectal aspirin was administered
on postoperative day 1. Once the patients had been
cleared for enteral access, oral daily enteric aspirin
(81 mg) was started and continued indefinitely. Duplex
ultrasound was performed on postoperative day 4 or
sooner if concerns existed regarding patency. After the
initial hospitalization, the patients were followed up
only by the medical and surgical oncologists to reduce
the number of office visits. PV graft surveillance was per-
formed using abdominal cross-sectional imaging as
deemed appropriate from an oncologic perspective or
for other clinical indications (eg, abdominal pain, bowel
obstruction).
RESULTS
A total of 14 patients had undergone PD with PVR using

a CDTA homograft. Most of the patients had had an
oncologic diagnosis of adenocarcinoma (n ¼ 13; 93%),
and one patient had had a neuroendocrine tumor. Of
the 14 patients, 12 (85%) had received neoadjuvant
chemotherapy.
The average age was 62.6 6 7.3 years, and most patients

were women (n ¼ 8; 57%). The operative technical suc-
cess was 100%. Perioperative complications included
pancreatic leak (n ¼ 1), which was treated by closed suc-
tion drainage, and chyle leak (n ¼ 1), which had required
percutaneous drainage. Neither patient had evidence of
an anastomotic pseudoaneurysm on postoperative im-
aging. In addition, no patient showed symptoms of infec-
tion or rejection of the allograft.
Patency of the PVR at 30 days and 3, 12, and 24 months
was 100%, 86%, 76%, and 76%, respectively (Fig 2). No pa-
tient had required an additional procedure (eg, PV stent-
ing or catheter-directed thrombolysis) to restore patency.
Patency was assessed on computed tomography (CT)
scans obtained for staging, surveillance, or other clinical
indications (eg, abdominal pain, bowel obstruction).

DISCUSSION
Resection of a localized segment of the SMV or PV at

PD will not significantly increase morbidity and mortality
and has been associated with a reasonable prognosis.10-12

Ideally, these resections will have been anticipated and
planned for preoperatively. Nevertheless, the possible
need for venous reconstruction might not become
apparent until the operation and mobilization of the
tumor.
Generally, venous grafting will be necessary if the length

of the resected segment is >5 cm. Many conduits used as
interposition venous grafts have been described,
including an autologous vein graft such as a spiral great
saphenous vein,13 femoral vein,14 external iliac vein,15 left
renal vein and internal jugular vein,16 and a synthetic
graft.8 In the present series, we used a portion of the
CDTA as an allogeneic (but nonimmunogenic owing to
the sterilization processes) conduit to restore PV/SMV
continuity.
Like prosthetic grafts, a CDTA homograft does not

require harvesting during the surgery and can be
selected to match the size of the mesenteric veins. How-
ever, a CDTA homograft will, theoretically, be superior to
a prosthetic graft in regard to infectious concerns, which
is relevant given the proximity to biliary, pancreatic, and
intestinal anastomoses. With the high incidence (11.6%-
64.3%) of pancreatic fistulas after PD and the possible
occurrence of a biliary or an intestinal leak, efforts to miti-
gate the risk of prosthetic infection are warranted.7

Furthermore, although the literature on conduit patency
after PVR is sparse, the best data currently available have



Fig 2. Cumulative portal vein (PV) patency (Kaplan-Meier
curve) after reconstruction using a cadaveric descending
thoracic aorta (CDTA) homograft. PVR, Portal vein recon-
struction.
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suggested that a prosthetic conduit is a risk factor for PV
thrombosis after pancreatic resection.15

Compared with autologous conduits, the CDTA homo-
graft has neither the additional associated morbidity of
an additional incision nor the additional time required
for conduit harvest. The latter is an important consider-
ation given data suggesting that a longer operative
time is an independent risk factor for postoperative PV
thrombosis.7 Also if PV/SMV reconstruction has not
been planned, the potential donor sites will often not
have been prepared and included in the surgical field.
In addition, unexpected operative events (including
bleeding from the mesenteric veins during dissection
or resection) can, at times, require clamping of the PV
and its branches. In such cases, the intestines can
become ischemic and edematous while the autologous
conduit is harvested. Also, compared with synthetic
grafts, the CDTA homograft closely matches the PV in
terms of its diameter and thickness. Additionally, the
use of a CDTA homograft does not require long-term
anticoagulation therapy, which has been recommended
for synthetic grafts.17 One potential obstacle for the use of
the CDTA homograft is the associated cost of w$6400
per graft. However, we believe that the reduction in the
associated morbidity from a second incision will offset
the cost of the graft.
The present study had several limitations. The most

notable was the lack of a temporal comparison group
of patients who had undergone PD without PVR. We
plan to investigate this comparison in a future study.
Furthermore, we believe that the use of preoperative
CT is helpful to predict the possibility of PV involvement.
However, owing to the loss of the fat plane and compres-
sion of the PV/SMV confluence, we have not found that
measurement of the preoperative PV will accurately
represent the true lumen size. Finally, we did not ensure
ABO compatibility between the CDTA and recipient
owing to the lack of antigenicity in the grafts.9 However,
a lack of ABO compatibly COULD lead to early graft fail-
ure and requires further elucidation.
Overall, the use of the CDTA homograft in the present

study achieved satisfactory long-term patency. The
finding of PV thrombosis uniformly correlated with dis-
ease progression. Given that independent duplex ultra-
sound or CT venography imaging studies were not
obtained for these patients, the finding of PV thrombosis
was incidental on a CT scan obtained because of small
bowel obstruction (n ¼ 2) or gastric outlet obstruction
(n ¼ 1). With the progression of disease, we did not
believe that intervention of the thrombosed PV would
result in improvement of symptoms. The technique per-
formed did not add the associated morbidity of another
incision nor the potential risks of prolonged bowel
ischemia and edema during the harvest of an autolo-
gous vein graft. As shown by our results, the use of a
CDTA homograft offered an “off the shelf” (w20-minute
preparation time) conduit for venous grafting in complex
PD cases.
In clinical practice, venous interposition grafting after

segmental resection of the PV remains a small part of
all vascular reconstructions. It is, however, crucial to
enabling PD in selected cases. The long-term outcomes
still require a detailed evaluation. Our results have shown
that the use of a CDTA homograft is a viable option for
intraoperative reconstruction of the PV.

CONCLUSIONS
Reconstruction of the PV after PD can be performed

safely and effectively and has been performed with
increasing frequency given the improved outcomes after
neoadjuvant therapy. The ideal conduit remains unclear;
however, the benefit of using a CDTA conduit, given its
off-the-shelf availability, appropriate size, and resistance
to infection, is an attractive option. The results of the pre-
sent study have shown that PVR can be performed safely
with a CDTA homograft.
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