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RESUMO

Introducdo: O aneurismada aorta toracoabdominal (ATA) persiste um verdadeiro desafio para o cirurgido vascular. O presente
trabalho descreve o caso clinicode um ATA de tipo Il (classificacdo de Crawford) tratado sequndo a “técnica simplificada”, asso-
ciadoaimplantacdo de uma endoprétese naanastomose adrtica proximal de formaaminimizar orisco de rotura do coto adrtico.

Caso Clinico: Uma paciente do sexo feminino, de 43anosde idade, procedente de Mogcambique, foi evacuada do seu pais e admitida
No Nosso servico de urgéncia por dor toracica e abdominal crénica, com agravamento nos Ultimos dias. A doente tinha como ante-
cedentes pessoais infecdo por HIV e histéria de tuberculose pulmonar. Ao exame objetivo revelou uma massa abdominal pulsatil
e dolorosa, e aangiotomografiacomputadorizada (angioTC) confirmou um ATA tipo Il de 8cm de maior didmetro, sem sinais de rotura.
0 tratamento endovascular ndo se mostrou ser opgdo viavel derivado a morfologia do aneurisma e, devido a indisponibilidade
pontual dos habituais métodos adjuvantes a técnica de Crawford (CEC e perfusdo visceral seletiva), optou-se por tratara paciente
utilizando a“técnicasimplificada”. Desta forma, foi submetidaa uma toracofrenolaparotomia com rotagdo visceral medial esquerda.
Uma prétese bifurcada de Dacron 18x9mm foi anastomosada as artériasiliacas externas e proximalmente a um enxerto de poliéster
de 22 mm com quatro ramos (Jotec®). Por sua vez, foi construida uma anastomose a aorta tordcicadescendente (término-lateral)
com clampagem parcial da aorta de forma a permitir uma continua perfusdo visceral e renal. Por fim, procedeu-se a clampagem
do segmento da aorta distal a anastomose proximal e da aorta infra-renal para abertura e resseccdo parcial do aneurisma.
A perfusdo dos membros inferiores foi mantida pelo shunt lateral. Ambos os rins foram perfundidos com solugdo de lactato de Ringer
e asartérias viscerais foram temporariamente ocluidas com cateteres de Fogarty. As quatro anastomoses foram sequencialmente
realizadas paraaartériarenal direita, artériamesentérica superior, tronco celiaco e aartériarenal esquerda. Por fim, foiimplantada
umaendoprétese Zenith Alpha® 32x155mm na aorta tordcica descendente de forma a excluir o coto adrtico. A operacdo decorreu
semintercorréncias. O periodo pés-operatdério foi complicado de umainfecdo pulmonar, eaangioTC revelou a oclusdo do enxerto
daartériarenal esquerda (semrepercussdo clinicaou laboratorial). A paciente teve alta 50 dias ap6s a operacdo por motivos sociais.

Conclusdo: A exclusdo do coto aértico na “técnica simplificada” com implantacdo de uma endoprétese adrtica foi previa-
mente descrita e permite controlar umas das principais limitacdes desta técnica. Essa estratégia foi uma alternativa
bem-sucedidaparaabordarumATA, jd que os métodos adjuvantes de protecdo de 6rgdos ndo se encontravamdisponiveis.
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ABSTRACT

Introduction: Thoracoabdominal aorticaneurysms (TAAA) remain a therapeutic challenge forvascular surgeons. We report
a Crawford extent type Ill TAAA managed with the “simplified technique” to approach TAAA associated to endograftimplan-
tation in the proximal aortic anastomosis to minimize the risk of blowout of the aortic stump.

Case Report: A 43-year-old female patient was evacuated from Mozambique with a history of TAAA and admitted in our
emergency departmentwith recent chestand abdominal pain. She had history of HIV infection and pulmonary tuberculosis.
The physical examination revealed a painful, pulsatile abdominal mass and the computed tomographic angiography (CTA)

an 8cmtype lll TAAA without signs of rupture.

The aneurysm morphology was not adequate for endovascular treatment and, due to the immediate unavailability of the usual

adjuncts for Crawford technique (ECC and selective visceral perfusion), this symptomatic patient was submitted to a thoraco--
phreno-laparotomy with left medial visceral rotation. A bifurcated Dacron 18x9mm graft was distally anastomosed in an end-to-
side fashion to both external iliac arteries and proximally to a 22mm polyester four branched graft (Jotec®). This later graft
was proximally anastomosed to the descending thoracic aorta (end-to-side) with no visceral or renal ischemia. The aortadistal to the

anastomosis was then cross-clamped as well as the infra-renal segment, the aneurysm opened, and no patent intercostal arteries
were visible. The lower limb perfusion was maintained by the lateral shunt. Both kidneys were cooled with lactated Ringer’s solution
through Pruitt catheters and the visceral arteries were temporarily occluded with Fogarty catheters. The four anastomoses were
sequentially performed to the right renal artery, superior mesenteric artery, celiac trunk and left renal artery. After completing all
the reconstructions, a Zenith Alpha® 32x155mm endograft was implanted from the descending thoracic aorta to the pre-branch

segmentof the lateral shunt. The operation was uneventful, and the patient remained hemodynamically stable. The postoperative
period was complicated by pulmonary infection and the postoperative CTA revealed the occlusion of the left renal artery graft
(without clinical or laboratory repercussion). The patient was discharged 50 days after the operation due to social reasons.

Conclusion: The adjunct of anendograft to the “simplified technique”was previously described and allows to overcome the
risk of aortic stump blowout which is one of the major limitations of this technique. This strategy was a successful alternative
tomanage a TAAA since organ-protection adjuncts to the Crawford technique were not available.
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INTRODUCTION

Thoracoabdominal aortic aneurysms (TAAA) remain a thera-
peutic challenge for vascular surgeons. Despite the advances
in endovascular techniques, open repair is still the gold
standard for some patients, mostly of them employing the
“inclusion technique” described by Crawford et al.*-> In 1984,
Da Gama et al introduced a conceptually simpler open
technique, avoiding the need of adjuvant techniques such
as left heart or cardiopulmonary bypass and selective visceral
perfusion. This approach, commonly named “simplified tech-
nique”, was based in an aorto-aortic or aorto-iliac lateral shunt
followed by direct splanchnic and renal revascularization®.
However, this technique has some drawbacks including the
risk of aortic stump blowout, as the proximal anastomosis
of the lateral shunt is tailored in an end-to-side fashion.

We report a modification of this technique in a patient
with a Crawford extent type Ill TAAA managed with the

“simplified technique”associated to endograftimplantation

in the proximal aortic anastomosis thus avoiding he risk of
blowout of the aortic stump.

CASE REPORT

A 43-year-old female patient was evacuated from Mozam-
bigue and admitted in our emergency department with

ahistory of TAAA already identified and recently complaining

of chestand abdominal pain. She had a history of pulmonary
tuberculosis 10 years ago and HIV infection under retroviral

therapy for 19 years with undetectable HIV viral load.

The physical examination revealed a painful, pulsatile and
expandable large abdominal mass, and the computed tomo-
graphicangiography (CTA) an 8 cm type lll TAAA without signs
of rupture (Figures 1 and 2).
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The aneurysm morphology was not adequate for endovascular
due to several reasons. First, both renal arteries were very
thin (3.9-4 mm) and the right renal artery had a steep upward
orientation (not amenable for cannulation from an off-the-shelf
branched endograft). Also, this symptomatic patient could
not wait for the design and manufacturing of a custom-made
device. Finally, the common iliac arteries were severely calcifi-
cation, potentially limiting the adequacy of distal sealing zones.
The above-mentioned reasons were also a limitation forabdom-
inal hybrid techniques (with debranching and endografting).
Due to the immediate unavailability of the usual adjuncts
for the Crawford technique" (extracorporeal circulation and
selective visceral perfusion) and facing a symptomatic TAAA not
amenable toendovascular treatment, the patient was proposed
foran open approach using the "simplified technique” concept
combined with endovascular "protection” of the aortic stump.
The patientwas thensubmittedtoathoraco-phreno-laparotomy
with left medial visceral rotation.

Abifurcated Dacron 18x9mm graft was distally anastomosedin
an end-to-side fashion to both external iliac arteries (Figure 3),
due to the heavy calcification of both common iliacs, and proxi-
Figure 1 - 3D reconstruction of a computed tomographic angiography ~ mally toa22mm polyester four branched graft (FlowWeave® plus
revealing an & cm type il TAAA without signs of rupture. from Jotec®). This later graft was proximally anastomosed in an
' end-to-side fashion to the descending thoracic aorta using partial
clamping to maintain visceral and renal perfusion (Figure 4).
At this moment, the aneurysm was still normally perfused.
The aorta distal to the anastomosis of the lateral shunt was
then cross-clamped as well as the infra-renal segment,
the aneurysm was opened, and no patent intercostal arteries
were visible. The lower limb perfusion was maintained by the
aorto-iliaclateral shunt. Both kidneys were perfused with cold
(40C) Ringer’s lactate solution through Pruitt® catheters to
maintain low renal temperature and preserve renal function.
Visceral arteries were temporarily occluded with Fogarty®
catheters. The fouranastomoses of the dacrongraftbranches
tothe target vessels were sequentially performed to the right
renal artery, superior mesenteric artery, celiac trunk and left
renal artery with ischemic times of 14, 22, 35 and 49 minutes,
respectively (Figure5). This step of the operation was completed
by ligation of the infra-renal aorta.

Figure 2 - Coronal MIP's of the computed tomographic angiography Figure 3 - Bifurcated Dacron graft distally anastomosed in an
revealing an 8 cm type Ill TAAA without signs of rupture. end-to-side fashion to both externaliliac arteries.
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Aftercompleting all the reconstructions, the lateral shunt was
catheterized and a 32x155mm Zenith Alpha™ Thoracic Endo-
vascular Graft from Cook® was implanted from the descending
thoracic aorta to the pre-branch segment of the lateral shunt,
across the proximal anastomosis, which was "converted”in

Figure 4~ Partial clamping of the descending thoracic aorta and
end-to-side anastomosed of a 22mm polyester four branched graft.

Figure 5 - The four branched grafts were sequentially anastomosed
to the right renal artery, superior mesenteric artery, celiac trunk and
leftrenal artery.

Figure 6 - Postoperative computed tomographic angiography
revealing normal patency of the reconstructions, except for
the occlusion of the left renal artery bypass.

T.Soaresetal.

an end-to-end anastomosis. Finally, the thoracic aorta distal
to the lateral shunt was ligated and the clamp removed.

The operation was uneventful, and the patient remained
hemodynamically stable during the procedure, maintaining
anormal urinary output.

The postoperative period was complicated by a pulmonary
infection treated medically.

The postoperative CTA revealed the occlusion of the left renal
artery graftwithout clinical or laboratory repercussion (Figure6).
Due to social reasons, the patient was discharged 50 days
after the operation and returned to Mozambique.

DISCUSSION

Opensurgical repairremains the gold standard approach to treat
some TAAA, particularly in very young patients, with connective

tissue disorders, when there is evidence of infection, in compli-
cations of previous endovascular treatments, or simply when

the anatomy is not appropriate for an endoluminal strategy.

In 1974, Crawford et al published the “inclusion technique”
that is based in an intra-aortic anastomosis without total

aneurysmectomy””) combinedwith the in-lay reconstruction of
the visceralandrenal arteries using avisceral patch or separate

graftstothe targetarteries.

In1986, Crawfordetal published a series of atotal of 605 patients
with a 30-day mortality rate of 8.9% with no adjunct measures
except, cold Ringer’s lactate solution of the left renal artery.®

However, later on, Crawford and his group recognized the

usefulness of adjuncts capable of maintain organ perfusion

during aortic cross-clamping and their influence in the improve-
ment of the results. Contemporary outcomes of high-volume

centers have adopted multiple end-organ protective strate-
gies achieving early mortality rates between 5 and 8%6.3-)

These measures include a left heart bypass (left atrium to left
femoral oraneurysm) ora cardiopulmonary bypass (left femoral
vein to left femoral artery), to dynamically manage the pres-
sure balance above and below the aortic clamp and to main-
tain the perfusion of the lower limbs and hypogastric arteries.
Also, the selective perfusion of the renal (blood, cold lactate,
Custodial®) and visceral arteries (blood) using an octopus
system allows the maintenance of flow to the bowels and liver
and at the same time protects the kidneys from the ischemic
effects, decreasing the rate of renal failure. The spinal cord
is protected by cerebrospinal fluid drainage and its function

ismonitorized by evoked potentials techniques during the oper-
ation. In case of loss of these potentials, intercostal arteries are
reimplanted and higher blood pressure levels are achieved.®19
All these end-organ protective adjuncts to the “inclusion tech-
nique” represent essential tools for the modern management
of TAAA to minimize renal, mesenteric, and spinal cord ischemia.
We systematically use this approach in our department.
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Inthe present case, for logistic reasons, it was not possible to use
the strategy previously describedin an urgent setting to manage
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