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Critical Malperfusion Caused by Central Aortic
Repair for Acute Aortic Dissection: A Case Report

Yuki Mochida, MD, Hiroyuki Morinaga, MD, Yusuke Shimizu, MD, Takaaki Sakamoto, MD,
Yasuhiko Miyakuni, MD, Yasuhiko Kaita, MD, Takehiko Tarui, MD, PhD,

and Yoshihiro Yamaguchi, MD, PhD

We encountered a case of hepatic malperfusion resulting
from central repair for Stanford type A acute aortic dissec-
tion (AAD). A 78-year-old woman had AAD, for which as-
cending aortic repair was performed. Hepatic malperfusion
developed 3 days postoperatively. The superior mesenteric
and celiac arteries were occluded by a false lumen (FL). We
believed that the surgery caused a change in the blood flow
in FL. Percutaneous transluminal angioplasty and stenting
of the superior mesenteric artery were performed, and the
patient’s condition improved. Thus, intervention for the
branched artery should be performed prior to central repair,
depending on the type of malperfusion.
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Introduction

The mortality rates associated with Stanford type A acute
aortic dissection (AAD) have remarkably decreased in
recent years owing to advances in surgical and anesthetic
techniques.!) However, organ malperfusion complications
due to AAD are still associated with high mortality rates,
and there are no definite management strategies.>)
Central aortic repair as an intervention may disrupt
blood flow owing to a false lumen (FL) and cause organ
ischemia. We encountered a case in which the interruption
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of the superior mesenteric artery (SMA) and celiac artery
(CEA) by central aortic repair caused malperfusion 3 days
postoperatively.

Case Report

A 78-year-old woman experienced sudden onset of stom-
ach ache and vomiting and developed AAD. She was taken
to another hospital by an ambulance. The diagnosis was
confirmed using enhanced computed tomography (CT)
at the hospital. Although CT revealed that the proximal
CEA and SMA diverged from the FL of the aorta (Fig. 1),
it was considered that there was no malperfusion because
of enhanced CEA and SMA. Hence, central aortic repair
via ascending aortic replacement was performed. On
admission at this hospital, blood tests revealed aspartate
transaminase (AST) levels of 115U/l and alanine trans-
aminase (ALT) levels of 80 U/I. Thereafter, there were no
signs of ischemia, and the general condition of the patient
improved. CEA and SMA were monitored as a preventive
measure, but no additional treatment was administered.
Tracheal extubation was performed on postoperative
day 2. However, abdominal discomfort reappeared on
postoperative day 3. AST and ALT levels were 7,089 and

Fig. 1 (a) Preoperative computed tomography (CT) showing
acute aortic dissection and the branch of celiac artery
(CEA) from false lumen (FL) in the aorta (arrow). (b)
Sagittal view of CT showing the existing blood flow of FL

and CEA (arrow).
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Fig. 2 (a) Computed tomography (CT) showing no enhancement
of false lumen in the aorta and ischemia of the liver. (b)
Sagittal view of CT showing obstruction of superior mes-
enteric artery (arrow) and celiac artery (arrowhead).

Fig. 3 (a) Angiography showing defect of superior mesenteric ar-
tery (SMA) (arrow). (b) Imaging after percutaneous trans-
luminal angioplasty (PTA) of the proximal site of SMA. (c)
SMA imaging showing branching of celiac artery through
inferior pancreaticoduodenal artery.

4,060 U/L, respectively. Lactic acid levels also markedly
increased, and enhanced CT showed obstruction of the
proximal SMA and CEA and poor contrast enhancement
of the liver (Fig. 2). Thus, the patient was transferred to
our critical care center.

We suspected that hepatic malperfusion may have re-
sulted from the obstruction of the proximal part of CEA
and SMA. However, it was difficult to secure vascular ac-
cess due to obesity. Therefore, the brachial artery was se-
cured, and a 9-Fr vascular sheath was inserted. SMA arte-
riography was performed using a guiding catheter (Parent
Plus60, Medikit, Tokyo, Japan). SMA arteriogram demon-
strated proximal occlusion of SMA near the ostium of this
artery (Fig. 3a). To restore the true lumen (TL) of SMA,
a 0.016-inch guide wire (Asahi Intecc, Nagoya, Japan)
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was inserted to the distal site and percutaneous translu-
minal angioplasty (PTA) was performed using a 5-mm
balloon catheter (Boston Scientific, Marlborough, MA,
USA) (Fig. 3b). Subsequent SMA arteriography showed
improved blood flow, and CEA branches were perfused
via the inferior pancreaticoduodenal artery (IPDA). Then,
a SmmX19mm monorail premounted stent (Express,
Boston Scientific) was placed in the stenosed SMA (Fig.
3c). Balloon dilation and stent placement were success-
fully performed without any complications.

Because CEA could not be approached, it was not
unblocked. The suspected diagnosis was mesenteric
malperfusion; therefore, an emergency laparotomy was
performed. Ascites (light yellow) was confirmed during
laparotomy. The color of the small intestine was normal,
although few dark red portions, suggesting ischemia, were
confirmed on the other side of the mesentery. Moreover,
the ischemia was irreversible. There was no ischemia in
the colon. The color of the liver changed to dark red,
which indicated a change in the ischemic condition.

Chronic hepatic disease was also suspected as the he-
patic surface had blunt margins. The emergency laparot-
omy was terminated without additional treatment for the
ischemic findings to reduce the operative time and because
CEA was being imaged through angiography.

Although angiography was performed again the day
after the surgery due to persistent, high lactic acid levels,
no blood flow issues were observed in SMA. Optimum
blood flow in the portal vein was also confirmed using
ultrasound, and hence, no additional treatment was per-
formed, except conservative management.

Transfusion with fresh frozen plasma was continued to
compensate for the liver function. AST and ALT levels in-
creased to 17,010 and 5,470 U/I but reduced to 3,032 and
1,497 U/ after 3 days, respectively, indicating improve-
ment. In addition, 8 days later, both the levels decreased
to less than 100 U/I. Prothrombin time and international
normalized ratio increased to a maximum of 6.04.

Long-term respiratory management was necessary due
to massive transfusion. The patient was extubated on day
17 and was transferred to the previous hospital on day 38.

This report has been approved by our Institutional Re-
view Board (approval number: 1278).

Discussion

Malperfusion is reported as a complication associated
with Stanford type A AAD in 3.7% cases.’) The mortality
rate associated with malperfusion due to AAD is higher
than that associated with AAD without malperfusion
owing to the lack of a defined treatment strategy for mal-
perfusion.#

There are two principal strategies that can be initially
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performed: central aortic repair and revascularization of
the artery.*7)

Malperfusion may result from two types: aortic type
and branch type.®) The aortic type is caused by the retrac-
tion of TL by FL in the aorta. Therefore, the expansion of
TL in the aorta is required. On the contrary, in branch-
type malperfusion, the dissection progresses to the branch
and the enlarged FL compresses TL in the branch artery.
In the latter case, revascularization of the branch artery is
necessary.

In the present case, although preoperative enhanced CT
at the previous hospital revealed branch-type malperfu-
sion of the proximal CEA and SMA, both were patent,
and therefore, conservative management was chosen.

Many researchers advocate that prompt intervention
should be performed for aortic branch obstruction after
the diagnosis of malperfusion.s$)

If re-entry (the tear that causes blood to re-enter) is
noted, then the compression of TL may become mild and
blood flow from FL can continue.®

On the contrary, in the absence of re-entry, if the entry
site is excised by central aortic repair, then there would
be no blood flow and thrombus in FL. It should be noted
that central aortic repair may cause ischemia in case of
no re-entry. In branch-type malperfusion, with the vessels
branching from FL, it is presumed that the presence or
absence of re-entry affects the course of the surgery. We
believe that postoperative anesthesia management may
mask the symptoms of ischemia. Therefore, interventions
should be considered based on the clinical findings before
central repair is performed. Even if central repair is chosen
first, early, enhanced CT evaluation of malperfusion after
the surgery should be performed.

SMA ischemia has a high mortality rate, and its most
common complication is intestinal malperfusion.23) In the
present case, the relatively early intervention may have
prevented intestinal malperfusion. Therefore, intervention
against SMA ischemia should be prioritized, and lapa-
rotomy should be performed to confirm the presence or
absence of intestinal malperfusion.” Single obstruction of
the proximal site of CEA is usually not related to hepatic
ischemia because SMA has a pathway to CEA through su-
perior and inferior pancreaticoduodenal arteries.”’ Thus,
intervention for CEA was not necessary in this case.

There are no reports stating that the occlusion of SMA
and CEA causes liver ischemia.?) Hepatic malperfusion is
rare because the liver has a dual blood supply: from the
hepatic artery and portal vein as well as collateral blood
supply.!9 However, the occlusion of SMA and CEA can
cause hepatic malperfusion due to reduced flow in the
hepatic artery; in such a case, treatment is required to
increase blood flow to the liver.

Conclusion

Central aortic repair can cause malperfusion as it alters
the blood flow due to FL. Moreover, branch-type malp-
erfusion without re-entry may require intervention after
surgery. The patient should be carefully monitored, and
the onset of malperfusion should not be missed.
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