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Abstract 

Malperfusion of the celiac artery alone, with acute aortic dissection, rarely requires early intervention. A 57-year-old 
woman had thrombosed type A acute aortic dissection with celiac malperfusion, for which total arch replacement 
was performed after percutaneous balloon angioplasty of the celiac artery. The endovascular treatment minimized 
extensive hepatic infarction, which saved the patient’s life.
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Background
Visceral malperfusion associated with aortic dissection 
(AD) is a serious and sometimes life-threatening compli-
cation. However, a few cases of malperfusion of the celiac 
artery alone require early intervention. In this report, 
we describe a rare case of type A acute aortic dissection 
in which reperfusion of the celiac artery was performed 
before central repair.

Case presentation
A 57-year-old woman was transferred to the emergency 
room with sudden onset of back and severe abdominal 
pain. Contrast-enhanced computed tomography (CT) 
showed a thrombosed type A acute aortic dissection, 
and an ulcer-like projection was observed at the proxi-
mal descending aorta (Fig.  1a). There were no abnor-
mal findings in the neck vessels, superior mesenteric 
artery, or bilateral renal arteries. However, the dissection 

extended to the celiac artery, which was severely sten-
otic or occluded (Fig.  1b and c). In the arterial phase, 
the hepatic and splenic arteries were well defined, but 
the collateral pathways of the celiac and superior mesen-
teric arteries were unclear (Fig. 1d). Due to the persistent 
severe abdominal pain, short lesion of the celiac artery, 
which seemed relatively easy to treat endovascularly, 
and the absence of circulatory collapse due to aortic dis-
section, endovascular treatment of the celiac artery was 
performed as the first line of treatment in this case. Per-
cutaneous balloon angioplasty seemed to improve the 
blood flow in the celiac artery, and the patient’s abdomi-
nal pain was relieved. Unfortunately, a large-diameter 
short stent was unavailable then, as the surgery was per-
formed in the middle of the night. After that, a total arch 
replacement was performed.

Laboratory data obtained immediately following sur-
gery revealed no major abnormalities. However, the 
day after surgery, laboratory results indicated a marked 
increase in transaminase, amylase, and lipase levels 
(Fig.  2). In addition, contrast-enhanced CT revealed 
restenosis of the celiac artery (Fig. 3a and b) and unen-
hanced liver image (Fig.  3 c and d). Accordingly, end-
ovascular treatment was repeated, and a 7  mm in 
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Fig. 1 a, b, c, and d Preoperative contrast-enhanced CT. a Thrombosed type A acute aortic dissection, b and c severely stenotic celiac artery, and d 
poor collateral pathways of the celiac artery and superior mesenteric artery

Fig. 2 Enzyme changes
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diameter and 19-mm-long balloon expandable stent 
(Omnilink Elite; Abbott Vascular, Santa Clara, CA, USA) 
was deployed across the severely stenotic origin of the 
celiac artery (Fig.  4a, b, c, d). Extensive hepatic infarc-
tion and pancreatitis occurred but were minimized, and 
the patient survived. The patient is now in good health 
3 years after surgery.

Discussion and conclusions
Visceral malperfusion, defined as decreased perfusion 
through the celiac trunk, superior mesenteric artery, and 
inferior mesenteric artery, is detected in 3.7% of patients 
with type A acute aortic dissection [1]. In patients with 
visceral malperfusion, hospital mortality after surgical/
hybrid treatment was significantly lower than mortality 
after medical management and endovascular treatment. 
Therefore, aggressive surgical/hybrid treatment is neces-
sary in cases of type A acute aortic dissection with vis-
ceral malperfusion.

While there is a significant risk associated with visceral 
malperfusion, ischemia due to occlusion of the celiac 
artery alone is rare due to the presence of extensive col-
lateral pathways in the mesenteric circulation. Therefore, 
covering the celiac artery during thoracic endovascular 
aortic repair is often performed without ischemic com-
plications [2, 3]. However, some cases have been reported 
where stenting was required for isolated celiac artery 
occlusion due to type B acute aortic dissection [4, 5]. In 
these reports, severe abdominal pain and elevated liver 
enzyme levels were observed, and the collateral pathways 
between the celiac artery and superior mesenteric artery 

were found to be inadequate. In these cases, percutane-
ous transluminal angioplasty was effective.

In our case, CT images similarly showed severe stenosis 
of celiac artery and no apparent arterial communication 
between the celiac artery and the superior mesenteric 
artery (Fig. 1d). These findings and severe abdominal pain 
may predict upper abdominal organ ischemia in patients 
with acute celiac malperfusion. Therefore, it should be 
kept in mind that although acute celiac artery occlusion 
alone is unlikely to cause visceral ischemic complications, 
revascularization of the occluded celiac artery should be 
considered in cases with severe abdominal pain, elevated 
liver enzymes, and an unenhanced liver image on CT.

We previously reported that an early reperfusion strat-
egy could improve outcomes in cases of malperfusion in 
type A acute aortic dissection [6]. We usually perform 
the central repair of type A aortic dissection complicated 
by visceral malperfusion due to superior mesenteric 
artery occlusion after direct perfusion of the superior 
mesenteric artery by laparotomy rather than endovas-
cular treatment. This is because laparotomy allows for a 
reliable assessment of the presence of intestinal necrosis 
and the impact of central repair on blood flow. In addi-
tion, the treatment can be performed simultaneously 
without using a hybrid operating room, which minimizes 
time loss.

This patient had a single malperfusion of the celiac 
artery, the mechanism of which was static and could 
not be improved by central repair. Even if an emer-
gency laparotomy was performed, there was no sign of 
intestinal tract ischemia, and little other information 
could be obtained. In addition, direct perfusion to the 

Fig. 3 a, b, c, and d Postoperative contrast-enhanced CT. a and b Restenosis of the celiac artery. c and d An unenhanced liver image on CT
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celiac artery region is technically more difficult than 
that to the superior mesenteric artery. Therefore, we 
decided to proceed with the endovascular treatment 
in this case. At that time, there was no appropriately 
sized stent in stock, so only balloon angioplasty was 
performed. Angiography revealed good blood flow, and 
the patient’s abdominal pain improved; therefore, the 
central repair was performed. Revascularization of the 
celiac artery with stent insertion before central repair 
would be better in this case to prevent progressive 
organ damage. To our knowledge, this is the first report 
of early reperfusion of an occluded celiac artery before 
central repair for type A acute aortic dissection.

In conclusion, a single occlusion of the celiac artery 
complicated by acute aortic dissection can cause upper 
abdominal organ ischemia. In such cases, early reperfu-
sion should be considered.
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deployed. c Improved blood flow after stenting. d CT findings after stenting



Page 5 of 5Izubuchi et al. General Thoracic and Cardiovascular Surgery Cases            (2023) 2:15  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Received: 1 August 2022   Accepted: 5 January 2023

References
 1. Di Eusanio M, Trimarchi S, Patel HJ, et al. Clinical presentation, manage-

ment, and short-term outcome of patients with type A acute dissection 
complicated by mesenteric malperfusion: observations from the Inter-
national Registry of Acute Aortic Dissection. J Thorac Cardiovasc Surg. 
2013;145:385-90.e1.

 2. Li M, Shu C, Li QM, et al. Midterm results of intentional celiac artery 
coverage during TEVAR for type B aortic dissection. J Endovasc Ther. 
2013;20:276–82.

 3. Mehta M, Darling RC III, Taggert JB, et al. Outcomes of planned celiac 
artery coverage during TEVAR. J Vasc Surg. 2010;52:1153–8.

 4. Fujisawa Y, Morishita K, Fukada J, et al. Celiac artery compression 
syndrome due to acute type B aortic dissection. Ann Vasc Surg. 
2005;19:553–6.

 5. Oki H, Kawasaki R, Sugimoto K, et al. Percutaneous retrograde recanaliza-
tion of an occluded celiac artery complicating acute aortic dissection. 
Acta Chir Belg. 2017;117(1):45–8.

 6. Uchida K, Karube N, Kasama K, et al. Early reperfusion strategy improves 
the outcomes of surgery for type A acute aortic dissection with malper-
fusion. J Thorac Cardiovasc Surg. 2018;156:483–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	A case of early reperfusion of celiac artery for type A acute aortic dissection with malperfusion
	Abstract 
	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


