Endovascular repair of a cadaveric vascular allograft

nonanastomotic pseudoaneurysm
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ABSTRACT

Patients who have undergone revascularization with a cryopreserved cadaveric arterial allograft (CCAA) require lifelong
surveillance because of the risk of allograft failure. The reported long-term complications of these grafts include
thrombosis, anastomotic pseudoaneurysm, and graft disruption. We have described a case in which a CCAA developed a
nonanastomotic pseudoaneurysm at the site of a previously ligated branch vessel and was repaired using a covered stent
graft. This case demonstrates that spontaneous rupture of CCAA branches is a late complication that can occur when
using these grafts and that endovascular methods are an option for repair. (J Vasc Surg Cases and Innovative Techniques

2020:6:550-2.)
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Treatment of a prosthetic graft infection is challenging.
The treatment goal is to remove all prosthetic material
and to re-establish blood flow.! One option used for
revascularization has been cryopreserved cadaveric arte-
rial allografts (CCAAs). These CCAAs provide readily avail-
able conduits that are resistant to infection.' The long-
term outcomes of these grafts are unknown; however,
late complications, such as aneurysmal dilation, anasto-
motic pseudoaneurysm formation, and graft thrombosis,
have been reported.? We have presented the case of a
patient who developed a spontaneous pseudoaneurysm
in the midportion of the left iliac limb of a cadaveric aor-
toiliac graft. This pseudoaneurysm was treated using a
covered stent graft and had remained patent at the lat-
est follow-up examination at 18 months. The patient pro-
vided written informed consent for the report of the
images and clinical details of her case.

CASE REPORT

The patient was a 67-year-old woman with a medical history of
hypertension, peripheral arterial disease, and an abdominal
aortic aneurysm that had been previously treated with an aortic
endograft. The aortic endograft had developed a graft infection
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Fig 1. Arterial duplex ultrasound scan of the pseudoa-
neurysm arising from the cadaveric cryopreserved left iliac
artery.

3 months after the initial procedure. This had prompted endog-
raft explanation and extra-anatomic reconstruction with a poly-
tetrafluoroethylene (PTFE) axillary bifemoral artery bypass.
However, at 6 months after this procedure, the patient had pre-
sented to our institution with concern for bilateral groin wound
infections. A computed tomography scan demonstrated fluid
collections at the site of the bilateral groin incisions and gas
near the left femoral anastomosis. These findings prompted
replacement of the distal portion of the axillary bifemoral artery
bypass with a cadaveric aortoiliac graft. The axillary portion of
the PTFE graft was left in place because it was not infected,
and we did not want to expose the patient to reoperative axillary
exploration. Aortic reconstruction was not performed because of
concerns for dense intra-abdominal adhesions. The cadaveric
aortoiliac graft was prepared for implantation by oversewing of
the aortic and iliac side branches with 5-O Prolene suture
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Fig 2. Computed tomography angiograms, coronal view (A) and sagittal view (B), of pseudoaneurysm (arrow)
arising from the cadaveric cryopreserved left internal iliac artery.

Fig 3. Angiogram of the cadaveric cryopreserved aortoiliac
graft showing the pseudoaneurysm arising at the site of
the left internal iliac artery (arrow).

(Ethicon, Inc, Somerville, NJ). The axillary graft to cadaveric aortic
anastomosis was completed using Gore-Tex CV6 suture (WL
Gore and Associates, Newark, Del), and the anastomosis be-
tween the cadaveric iliac limbs and the common femoral ar-
teries was completed using 5-O Prolene suture (Ethicon, Inc).
The remainder of the distal PTFE graft was explanted. The
wound and tissue cultures were negative for infection. However,
a clinical suspicion was present for a graft infection, and the pa-
tient was discharged with a prescription for trimethoprim/sulfa-
methoxazole (Bactrim; Roche, Basel, Switzerland). The patient
stopped the antibiotics 5 months later. At 4 years after this sur-
gery, she developed spontaneous pain in her abdomen and

denied any symptoms of an infection. An arterial duplex ultra-
sound scan was performed, which demonstrated a pseudoa-
neurysm (Fig 1) of the midportion of the iliac limb of the
cadaveric aortoiliac graft. The patient had a normal white blood
cell count and negative blood cultures. A computed tomogra-
phy angiogram (Fig 2) revealed that a pseudoaneurysm
measuring 15 x 18 mm was present at the site of the internal iliac
artery origin on the cadaveric graft. She had no clinical or radio-
logic signs to suggest graft infection. Therefore, we decided to
treat this pseudoaneurysm using a stent graft to cover its origin.
An incision was made over the axillary portion of the graft, and a
7F sheath was placed in the antegrade direction. Therapeutic
heparin was administered, and the origin of the cadaveric left in-
ternal iliac artery was visualized (Fig 3). A size discrepancy was
present, with the diameter of the cadaveric commmon iliac artery
measuring 9 mm and the diameter of the cadaveric external
iliac artery measuring 7 mm. We decided to place a
10 mm x 50 mm Viabahn stent (WL Gore and Associates). We
decided to use a self-expanding stent because we were con-
cerned about the failure of a balloon expandable stent second-
ary to external compression in this superficial location. The stent
was postdilated in the proximal aspect using a 10-mm x 20-mm
Armada angioplasty balloon (Abbott, Lake BIuff, lll) and in the
distal aspect using a 8-mm x 20-mm Armada angioplasty
balloon (Abbott). After postdilation of the stent, filling of the
pseudoaneurysm no longer occurred (Fig 4). Immediately post-
operatively, the patient’'s symptoms had improved, and she was
discharged on hospital day 4 with instructions to take aspirin
and clopidogrel (Plavix; Bristol-Myers Squibb—Sanofi Pharma-
ceuticals, New York, NY). This patient has been followed up
with arterial duplex ultrasound scans every 6 months and has
not had any recurrence of her symptoms. The stent has
remained patent for 18 months postoperatively.
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Fig 4. Angiogram of the cadaveric cryopreserved aortoil-
iac graft after placement of the stent graft and resolution
of blood flow into the pseudoaneurysm.

DISCUSSION

The treatment of a prosthetic bypass graft infection is
complicated. The standard practice of extra-anatomic
bypass, followed by explanation of the infected conduit
and wide debridement has resulted in poor outcomes.
This technique offers a 50% to 60% 5-year patency rate, a
6% to 15% reinfection rate, and a 10% to 20% 3-year ampu-
tation rates.” These results prompted the use of cadaveric al-
lografts because of their presumed lower infection risk and
superior patency.” However, fresh aortoiliac cadaveric grafts
have had a 26.4% rate of late aneurysmal degeneration.”
The use of cryopreservation techniques has improved the
mechanical strength of cadaveric grafts compared with
fresh graftsand has decreased the risk of aneurysmal forma-
tion.* However, 29% of CCAAs will result in late complica-
tions? These have included graft thrombosis, graft
stenosis, anastomotic pseudoaneurysm formation, aneu-
rysmal degeneration, and allograft disruption.? Nonanasto-
motic pseudoaneurysm formation can result from allograft
disruption. The potential causes of allograft disruption
include mechanical weakening of the graft wall secondary
to gradual fragmentation and the loss of elastic fibers?
“slip off” of a ligated allograft branch, and pressure injury at
the site of branch ligation.”

Treatment of the late complications of CCAAs using
open surgical techniques has presented a difficult chal-
lenge owing to the presence of dense adhesions.® Thus,
endovascular methods have been proposed to treat
the late complications of CCAA. Stenosis of CCAAs has
been treated endoluminally with angioplasty and
stents.” Petrunic et al® reported a false aneurysm forma-
tion at the distal anastomosis of a previous aortic recon-
struction with a CCAA. The false aneurysm formation was
treated by placement of a bifurcated endovascular aneu-
rysm repair device, which excluded the false aneurysm.
Bustamante et al® had used an iliac limb stent graft
from an endovascular aneurysm repair device to repair
a pseudoaneurysm from the midportion of an iliac limb
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and aortoiliac CCAA that had been used to repair an
infected aortobifemoral artery bypass.

The case we have presented further supports the use of
endovascular techniques to treat the late complications
of CCAA. The present findings highlight that the CCAA
branch vessels have the potential to rupture over time
and can form pseudoaneurysms. The initial concern in
the present patient was that the pseudoaneurysm was
secondary to an infectious process. However, the patient
had had a normal white blood cell count and negative
blood cultures. Also, the CCAA on the computed tomogra-
phy scan did not have a surrounding fluid collection, and it
appeared that the pseudoaneurysm had originated from
a previous branch vessel. Thus, we believed that an infec-
tious etiology was less likely and that the pseudoaneurysm
had most likely resulted from gradual weakening of the
branch vessel and its eventual rupture. The use of a stent
graft to exclude this pseudoaneurysm offered a minimally
invasive solution. Also, placement of the stent graft did not
compromise the patency of the CCAA.

CONCLUSIONS

Pseudoaneurysm formation secondary CCAA branch
rupture is a potential complication that requires long-
term graft surveillance. Stent grafts offer an endovascular
treatment strategy for these pseudoaneurysms. Follow-
up with an arterial duplex ultrasonography at 6-month
intervals is a reasonable assessment strategy.
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