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Case
Report

Introduction

Usually, the conventional surgical technique of graft
replacement is performed for thoracoabdominal aortic
aneurysm (TAAA), but for some high-risk patients it
is considered to be too invasive. New endovascular
techniques and devices offer an alternative approach
to the management of aortic aneurysm and endografting
is less invasive and avoids thoracotomy, clamping of
the thoracic aorta and circulatory assist and is feasible
in high-risk patients. We describe endovascular
stent-grafting for TAAA in two patients who had
severe ischemic heart disease, cancer and/or pancy-
topenia. These patients might not have been sur-
gical candidates prior to the emergence of endograft-
ing.

Case Reports

Patient 1
A 73-year-old woman with severe ischemic heart disease
and chronic respiratory failure was referred to our insti-
tute and diagnosed to have a TAAA. She underwent
percuraneous transluminal coronary angioplasty for 100%
occlusion of right coronary artery (RCA #2), 75% occlu-
sion of the left anterior descending artery (LAD #9) and
90% occlusion of the circumflex artery (CX #12) eight
years ago. Computed tomography(CT) and aortography
revealed a Crawford type III TAAA (maximum diameter,
80 mm), involving the celiac artery (CA) and the supe-
rior mesenteric arteries (SMA) (Fig. 1A). As the patient
refused coronary artery bypass grafting, we performed
endovascular stent-graft repair to follow the extra-anatomic
reconstruction of visceral vessels urgently. Through a
median laparotomy, the CA, the SMA and the bilateral
iliac arteries were exposed in preparation for the bypass-
grafting. The infra-renal abdominal aorta was used as the
donor vessel of inflow for the retrograde visceral bypass
graft (Y-shaped GelsealTM: 14×7 mm). The common he-
patic artery and the SMA were anastomosed end-to-side
to each graft limb, and then the root of the CA and SMA
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was ligated to prevent retrograde perfusion into the aneu-
rysm sac. The first endografting was then performed. A
guide-wire was introduced through the left brachial ar-
tery to the graft side limb that was anastomosed to the
left common iliac artery as an access conduit for
endografting. After exact positioning, the sheath was
moved downward and the first stent-graft (hand-made
using 34 mm UBE and 40 mm Z stent) was deployed
from Th8 level to Th12. The second stent-graft (hand-
made using 36 mm UBE and 40 mm Z stent) was de-
ployed from Th12 to the immediate suprarenal portion of
the aorta. A final intra-operative digital subtraction an-
giography (DSA) revealed complete exclusion of the an-
eurysm and adequate blood flow to the visceral vessels.

Four hours after the operation, the lactate level increased
to 70 mg/dl, because of kinking of the prosthetic graft to
the SMA. Using the saphenous vein, we performed addi-
tional bypass-grafting of the SMA. Thereafter, the
patient’s lactate level promptly returned to normal, with
restoration of a good general condition. One week after
stent-grafting, 3-dimentional (3D)-CT showed good pa-
tency of the bypass grafts and exclusion of the aortic an-
eurysm by the stent graft (Fig. 1B).

Patient 2
A 59-year-old woman with myelodysplastic syndrome
(MDS) and hepatic cell carcinoma (HCC) was admitted
to our hospital and diagnosed as having a Crawford type

Fig. 1.
A: Preoperative 3-dimensional computed

tomography.
B: Postoperative 3-dimensional computed

tomography.
C: Illustration of the bypass and position of

the stent-graft.
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IV TAAA (maximum 68 mm of diameter), involving the
CA (Fig. 2A). Through a median laparotomy, the CA,
the SMA and the bilateral iliac artery were exposed. The
infra-renal abdominal aorta was used as the donor vessel
of inflow for the retrograde visceral bypass graft (Y-
shaped GelsealTM: 14×7 mm). After performing end-to-
side anastomoses to the hepatic and the splenic arteries,
the first stent-graft (hand-made using 36 mm UBE and
40 mm Z stents) was deployed from Th9 to the immedi-
ate supra-SMA portion of the aorta using an 18 Fr long
introducer through a 10-mm-diameter prosthetic woven
graft anastomosed to the right common iliac artery. Intra-

operative DSA indicated a major leakage from the distal
side. We then anastomosed the prosthetic graft 6 mm
between the SMA and the main trunk of the bifurcated
graft. After that, the second stent-graft (hand-made us-
ing 36 mm UBE and 40 mm Z stents) was placed from
Th11 to L2. A final intra-operative DSA showed com-
plete exclusion of the aneurysm and adequate blood flow
to the visceral vessels. The patient was weaned from the
ventilator on the day of the operation. Seven days after
the stent-graft repair, complete exclusion of the aneu-
rysms and patency of the bypass grafts were confirmed
by 3D-CT (Fig. 2B).

Fig. 2.
A: Preoperative 3-dimensional computed tomog-

raphy.
B: Postoperative 3-dimensional computed tomog-

raphy.
C: Illustration of the bypass and position of the

stent-graft.
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Comment

Conventional TAAA repair is one of the most invasive
and challenging procedures in the field of vascular sur-
gery.1,2) Endografting combined with visceral bypass graft-
ing has the potential to expand the indications for surgi-
cal repair of TAAA. This method has been used as a means
of treating severe calcified TAAA.3) We performed this
procedure for high risk patients who had MDS, HCC,
severe ischemic heart disease (IHD) or chronic respira-
tory failure. In our cases, the infra-renal abdominal aorta
was used as the donor vessel of inflow for the retrograde
visceral bypass graft with a Y-shaped prosthetic graft. It
is considered to be a simple and feasible method for ad-
equate flow to the visceral arteries, confirmed by 3D-CT
(Figs. 1B, 2B).

Paraplegia remains the most devastating complication
after repairing either a descending thoracic or TAAA. Al-
though endograft repair is a less-invasive treatment for
aortic disease, Mitchell et al. reported that the rate of
paraplegia after thoracic endografting was 3%.4) They
reported that most of these patients had undergone previ-
ous abdominal aortic surgery. Carroccio et al. reported
that patients undergoing endovascular repair with no pre-
vious abdominal aortic surgery had 0%.5) In our cases, no
paraplegia occurred in either patients. As endografting
can avoid clamping of the thoracic aorta, and circulatory
assist, it can prevent total spinal cord ischemia and
reperfusion injury. Collateral arterial perfusion for the
anterior spinal artery is also one of the most important
points to prevent paraplegia. Collateral arterial blood sup-
ply maintains spinal cord perfusion in the resting state
despite the sacrifice of intercostal vessels. Even if a criti-
cal portion of an intercostal artery or an entire intercostal
artery is sacrificed, the spinal cord may escape ischemia
when collateral perfusion is adequate.2) In our institute,
paraplegia and respiratory failure following TAAA op-
erations occurred in 2 (6%) and in 7 (21%) of the 37 pa-
tients from 2000 to 2002. On the otherhand, 100 patients
underwent stent-grafting for thoracic and abdominal

aneurysm from 2001 to 2003. Descending or thoraco-
abdominal aortic endografting was performed in 70 pa-
tients. No paraplegia and respiratory failure occurred and
paraparesis occurred in 2.6) Although embolization and
the inability to reperfuse intercostal arteries during
endovascular repair remains a significant concern, we
believe that the probability of paraplegia in endografting
may be lower than that in conventional replacement. Post-
operative lung disturbance can also be reduced.

In conclusion, stent-grafting with visceral bypass-graft-
ing is a less-invasive and feasible treatment for TAAA.
Improved techniques and a combination of various op-
tions will expand the range of indications for surgical re-
pair for TAAA in the future.
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