Single-staged hybrid repair of extent Il
thoracoabdominal aortic aneurysm with infrarenal

abdominal aortic occlusion
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ABSTRACT

Thoracoabdominal aortic aneurysm repair has been associated with a high risk of postoperative mortality, spinal cord
ischemia, and renal failure. Endovascular repair combined with open repair in a two-staged hybrid approach has had a
lower incidence of postoperative morbidity and mortality compared with open repair. In the present report, we have
described single-stage hybrid repair of a complex chronic type B aortic dissection with a Crawford extent Il
thoracoabdominal aortic aneurysm in a patient with extensive prior aortic reconstruction. (J Vasc Surg Cases Innov Tech

2022;8:218-21.)
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Crawford extent Il thoracoabdominal aortic aneurysm
(TAAA) repair requires replacement of the full length of
the thoracoabdominal aorta. Consequently, these
patients have an increased risk of postoperative mortality,
spinal cord ischemia, visceral ischemia, and renal failure."?
The use of staged hybrid repair with thoracic endovascu-
lar aortic repair (TEVAR) and subsequent open repair has
reduced the overall rate of morbidity and mortality associ-
ated with extent Il TAAA repairs>®

In the present report, we have described the case of
single-stage hybrid extent Il TAAA repair in which a
staged approach could not be completed owing to the
patient’s extensive vascular surgical history. The patient
provided written informed consent for the report of her
case details and imaging studies.

CASE REPORT

A 46-year-old female with chronic type B aortic dissection sec-
ondary to cocaine use had presented with severe abdominal
and back pain in the setting of uncontrolled hypertension. Her
surgical history was significant for aortoiliac reconstruction for
lower extremity malperfusion, right axillary—femoral—femoral
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bypass for distal aortic occlusion, and aortic valve resuspension
with ascending aortic and subtotal arch replacement for
delayed retrograde type A dissection.

Computed tomography angiography performed at presenta-
tion demonstrated a chronic postdissection TAAA, with the
thoracic aorta measuring 69 cm and abdominal aorta
measuring 7.5 cm (Fig 1). All visceral vessels originated from
the true lumen. Occlusion was noted proximal to the aortic
bifurcation, iliac stents bilaterally, and the right axillofemoral
graft. Distal reconstitution of the left iliac system through the
left hypogastric artery and reconstitution of the right iliac system
through the patent femoral—femoral bypass graft were present.

The operative plan was to perform a hybrid repair in which a
TEVAR device would be deployed at the distal end of the previ-
ous aortic arch reconstruction, essentially converting an extent Il
TAAA repair to an extent Il repair. The TEVAR device would then
serve as an elephant trunk for an open extent Il repair. However,
the patient’'s prior aortic arch reconstruction and infrarenal
aortic occlusion prevented the typical access for TEVAR and
made both the TEVAR and the open TAAA repair mutually
exclusive (Fig 2, A).

Monitoring of the motor evoked potentials (MEP) and place-
ment of a spinal drain were used for spinal cord protection.
The patient was placed in the right lateral decubitus position,
and the thoracoabdominal aorta was exposed in the typical
manner. Direct aortic puncture was performed proximal to the
aortic occlusion. Intravascular ultrasound was used to confirm
the placement of two wires within the true lumen. A Zenith
tapered graft (Cook Medical Inc, Bloomington, IN) was posi-
tioned and deployed at the distal end of the previously placed
aortic arch graft, such that 6 cm of overlap was present between
both grafts. One of the two wires was left in place and would
later be used to complete the left heart bypass (LHB) circuit. In
preparation for the LHB, a 12-mm Dacron graft with a 10-mm
sidearm was also sewn to the common iliac artery.

LHB was established with cannulation of the left inferior
pulmonary vein. The outflow cannula was then attached to a
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Fig 1. Preoperative computed tomography scan with volume rendered reconstruction of the extent Il thor-

acoabdominal aortic aneurysm (TAAA).

Y-connector, allowing for two arterial perfusion systems. The
wire left in place after TEVAR deployment was used to introduce
a cannula to perfuse the viscera and kidneys. The second arterial
perfusion system was connected to the 10-mm sidearm branch
of the commmon iliac artery graft to perfuse the pelvis and lower
extremities.

The distal end of the TEVAR graft was then clamped to allow
for proximal anastomosis of a 24-mm Dacron main body graft.
To obliterate any dissection channels, the graft was sewn by
reapproximating the true and false lumens (Fig 2, B). An
18 x 9-mm bifurcated graft was sewn to the main body graft,
which would be used for visceral reconstruction. Next, the celiac
artery was ligated at its origin and amputated, and aortic—celiac
artery bypass was completed such that the remainder of the
viscera was continuously perfused via the LHB circuit. An
aortic—superior mesenteric artery bypass was completed in a
similar fashion (Fig 2, C). Two 6-mm hybrid vascular grafts (W.L.
Gore & Associates, Flagstaff, AZ) were attached to the main
body graft for aortic—renal bypass. The left renal artery was
ligated and amputated, into which the hybrid vascular graft

was placed. The stent was deployed and secured in place to pre-
vent dislodgement. The right aortic—renal artery bypass was
completed in a similar fashion (Fig 2, C). Each visceral and renal
anastomosis was completed with <10 minutes of visceral and
renal ischemia time, respectively.

The remainder of the aorta was then opened, and multiple
bleeding intercostal and lumbar vessels in both the true and
false lumens were identified. Because of the stable intraopera-
tive MEP, all
reimplantation.

The distal aorta was occluded; therefore, any further distal
reconstruction was aborted. The distal end of the main body
graft was oversewn. The left iliac bypass graft (12-mm Dacron
graft) was anastomosed to the distal aspect of the main body
graft, and the 10-mm Dacron sidearm was clamped and over-
sewn (Fig 2, D). At that point, all MEP were satisfactory, and
the LHB circuit was discontinued. The aortic aneurysm sac was
closed over the aortic reconstruction.

intercostal arteries were ligated without

Postoperatively, the patient required an increase in blood pres-
sure to maintain spinal cord perfusion, which was ultimately
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Fig 2. A, Intraoperative image of single-staged hybrid repair of extent Il thoracoabdominal aortic aneurysm
(TAAA). B, Intraoperative image showing anastomosis of the distal thoracic endovascular aortic repair (TEVAR)
graft and proximal aortic tube graft. C, Intraoperative image showing individual bypass of each visceral and
renal vessel to the aortic graft. D, Intraoperative image showing left iliac artery reconstruction with a 12-mm
Dacron graft and an oversewn 10-mm sidearm used for the left heart bypass (LHB) circuit.

weaned to the normal range. She also experienced an increase
in creatinine to 1.6 mg/dL, which had normalized before
discharge. She maintained the use of all her extremities without
paresis or paralysis. At 1 year of follow-up, the patient did not
show clinical signs of spinal cord ischemia, visceral ischemia,
or renal failure. The 1-year follow-up computed tomography
angiogram showed thrombosis of the false lumen and patent
aortic—visceral and aortic—renal bypasses (Fig 3).

DISCUSSION

The breadth of aortic involvement in extent |l TAAA
repair requires extensive preoperative planning and
perioperative coordination. Our patient's previous
vascular interventions, including an ascending aortic
arch reconstruction, aortoiliac reconstruction, and
axillary—femoral—femoral bypass further compounded
the difficulty of our operative approach. We, therefore,
opted to perform a hybrid repair in which a TEVAR
procedure would be used to serve as an elephant trunk
for standard open extent Il repair. However, she experi-
enced infrarenal aortic occlusion, making the TEVAR

and open TAAA repair both mutually necessary, and
each procedure needed to be performed sequentially.

The use of TEVAR allows for descending thoracic repair
without the need for aortic arch cross-clamping and
aortic anastomosis. This was especially important for
our patient because of her previous arch reconstruction.
Furthermore, given the extent of the TAAA and no safe
sequential clamping sites, we decided to reconstruct
the visceral vessels with individual bypasses instead of
reimplantation onto the main graft. With the use of our
LHB circuit, each visceral and renal vessel was individu-
ally bypassed, with <10 minutes each of visceral and
renal ischemia time.

Throughout the procedure, other forms of previously
established multimodal organ protection were also
used.>® We placed a spinal cord drain at the start of
the case for postoperative spinal cord perfusion pressure
control. An LHB was established and used to perfuse the
pelvis and lower extremities through the patent left
femoral system and to perfuse the viscera and kidneys
through direct access of the aorta.
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Fig 3. One-year follow-up computed tomography scan with volume rendered reconstruction of the extent Il

thoracoabdominal aortic aneurysm (TAAA) repair.

CONCLUSIONS

The use of a staged repair distributes the cumulative
spinal cord ischemia burden and allows time for vascular
remodeling and collateralization>> Although our case
could not be performed using a staged repair, our results
were comparable, with the expected acute kidney injury
and no long-term renal failure, paralysis or paraplegia.
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