Case
Report

Sective Perfugon of the Upper and Lower Body under Different
Levelsof Hypathermiain a Patient with Coronary Artery Dissase
and Dissecting Thoracoabdominal AorticAneurysm

Jorge Flores, MD, Norihiko Shiiya, MD, PhD, Takashi Kunihara, MD, PhD,
Kimihiro Yoshimoto, MD, PhD, and Keishu Yasuda, MD, PhD

Hypothermiaisknown to protect the myocardium and the spinal cord during ischemia. How-
ever therisk of complicationsincreases with lower hypother mic conditions. In this paper we
report a 62-year-old male patient with concomitant coronary artery disease who was surgically
treated for a thoracoabdominal aortic aneurysm and an abdominal paraanastomotic
pseudoaneurysm using selective perfusion of the upper and lower body under mild and deep
hypother mia respectively. The patient was discharged uneventfully and only experienced tran-
sient delirium. We believe this novel modality may be a promising alternativein selected candi-
dates. (Ann Thorac Cardiovasc Surg 2004; 10: 205-8)
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I ntroduction

The morbidity and mortality of patients surgically treated
for thoracoabdominal aortic aneurysmsis related to the
ischemic injury of the spinal cord, heart, kidneys, and
other organs. Elective hypothermic cardiopulmonary by-
pass (CPB) has been successfully used for the surgical
management of aneurysmsand dissections of the descend-
ing thoracic and thoracoabdominal aorta, providing safe
and substantial protection against paralysis, and cardiac,
renal, and visceral organ failure.*? In thisreport, we de-
scribe our surgical management of a complex case: a pa-
tient with concomitant coronary artery disease, a dissect-
ing thoracoabdominal aortic aneurysm (DTAAA), and an
abdominal paraanastomotic pseudoaneurysm (APPA). We
hesitated to perform a CPB with circulatory arrest or a
segmental sequential repair of the diseased aorta because
there was arisk of myocardial ischemic injury consider-
ing a previous coronary artery bypass graft (CABG) and
the weakness and size of the APPA. Therefore, we used
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selective perfusion of the upper and lower body under
mild and deep hypothermia, respectively. In addition,
methods of protecting the myocardium, spinal cord and
abdominal viscera are discussed.

Case Report

A 62-year-old male patient who underwent abdominal
aortic aneurysm repair five years ago was admitted to our
department with adiagnosisof DTAAA fromthe T8 level,
with the intimal tear at this level (Fig. 1). The patient
underwent CABG 21 months before, and concomitant
APPA at the proximal site of the abdominal Y-graft was
revealed then by enhanced computed tomography (CT).
At the time of CABG, the right internal thoracic artery
was anastomosed to the left anterior descending branch,
and a saphenous vein bypass graft was anastomosed from
the ascending aortato the left circumflex branch. Postop-
erative follow-up CT, which showed that the diameter of
the DTAAA had increased to 65 mm, extending distally
and reaching the APPA of which the diameter had in-
creased to 94 mm (Fig. 2), convinced us to perform sur-
gery. Subsequent preoperative magnetic resonance arte-
riography revealed that the origin of the Adamkiewicz
artery was at the L11 level. At surgery, selective bron-
chial intubation was performed. Both the radial arteries
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Fig. 1. Enhanced CT showing the proximal DTAAA.

and the left femoral artery were cannulated for arterial
pressure monitoring. Two bipolar electrodes were placed
at the upper thoracic and lumbar epidural spacefor evoked
spinal potential (ESP) monitoring to detect signs of spi-
nal cord ischemia. Cerebrospinal fluid drainage was used
as an adjunct to reduce therisk of spinal cord injury. The
aortic aneurysm was exposed through a spinal
thoracoabdominal incision from the sixth intercostal
space. Because of the size and the wall weakness of the
APPA, it was impossible to perform sequential clamping
of the diseased aorta. Partial CPB was initiated from the
right femoral vein to the descending thoracic aorta proxi-
mal to the dissecting aneurysm. When the body tempera-
ture reached 33°C, the aorta was clamped above the ce-
liac artery, and the aortic aneurysm was opened distally
including the APPA to the proximal part of the Y-graft.
An 18 Fr. balloon catheter was introduced into the proxi-
mal site of the Y-graft and perfused at 1 L/min using an
independent roller pump while the proximal descending
thoracic aorta was perfused at 1.8 L/m using another
pump. The upper body was mildly cooled until the esopha
guswas 29°C, while the lower body was cooled until the
bladder reached 23°C. After opening the aneurysm, the
celiac artery, superior mesenteric artery, and both renal
arteries were selectively cannulated using our original
multi-branched circuit® with balloon catheters and per-
fused at the same temperature as that for the lower body
(Fig. 3). The aortawas replaced from the level T8 to just
proximal to theY-graft. The origin of the intercostal ar-
teries at T8 was preserved by a beveled incision of the
aortic wall. The intercostal arteries at T10, T11, the ce-
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Fig. 2. Enhanced CT showing the enlarged APPA.

liac artery, superior mesenteric artery, and the right renal
artery were reconstructed by the graft interposition tech-
nique. The partial CPB was discontinued and the
thoracoabdominal wall was closed by the standard pro-
cedure (Fig. 4). No significative changes were detected
by ESP monitoring during the surgery. Pathol ogic exami-
nation reveal ed atherosclerotic degeneration. In the post-
operative period, there were neither signs of spina cord
injury nor injury to other organs. The patient was extu-
bated the next morning and oral intake was initiated on
the second postoperative day. The patient did not experi-
ence any postoperative complications except for transient
delirium and was discharged in good condition.

Discussion

Several authors have demonstrated that hypothermic CPB
and circulatory arrest during thoracoabdominal aortic
aneurysm repair allows enough time to safely perform
the reattachment of intercostal, lumbar, and visceral ar-
teries, while protecting to the heart, brain, kidney, and
abdominal viscera*® However, heart fibrillation, which
appears below 25°C, isnot well tolerated in cases of coro-
nary arterial disease, asin our patient, and as such consti-
tutes a contraindication to this method.5” Consequently,
we performed partial CPB and perfusion of the upper
body, and maintained the heart beating under mild hypo-
thermiain order to decrease the metabolic demands of
the myocardium and brain®*'V and to improve the perfu-
sion pressure of these organs.

Complex surgery on the thoracoabdominal aorta ex-
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Fig. 3. Schema of the DTAAA and the APPA before the opera-
tion and after clamping and selective perfusion of the aortaand
its branches.

poses patients to ischemic organ damage. It has been dem-
onstrated that deep hypothermia provides adequate pro-
tection to the spinal cord as well as the abdominal vis-
cera affording excellent surgical exposure.*>® Because
the large and weak APPA in our patient precluded se-
quential repair of the distal aorta, the lower body was
subjected to deep hypothermia by using a balloon cath-
eter introduced to the proximal Y-graft. In addition, the
abdominal viscera and the intercostal arteries were se-
lectively perfused using our original multi-branched cir-
cuit device to preserve organ function and minimizeis-
chemic time.

Additional methods of organ protection were per-
formed on this patient. Spinal cord function was moni-
tored intraoperatively by ESP to indicate spinal cord is-
chemia.’?™® Cerebrospinal fluid drainage was also added
as a protective adjunct against spinal cord ischemia.¥
Since the DTAAA and APPA were diagnosed before
CABG, we did not use the | eft internal thoracic artery to
maintain collatera blood flow to the spinal cord so as not
to reduce this flow during DTAAA repair.

In conclusion, we have successfully treated a patient
with coronary artery disease and a dissecting
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Surgery of TAAA under Two Levels of Hypothermia

Fig. 4. Postoperative three-dimensional CT showing good
patency of the replaced thoracoabdominal aorta and its
branches.

thoracoabdominal aortic aneurysm using a combined
strategy. The upper body was selectively perfused under
mild hypothermia, maintaining the beating heart, while
the spinal cord, abdominal viscera, and lower body were
perfused under deep hypothermia. Although our patient
devel oped no postoperative complications, further evalu-
ations including arandomized study of patients, are war-
ranted to validate this technique.
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