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Case Report
Published: 14 Jul, 2018

Abstract
Thoracoabdominal aortic aneurysms are rarely treated with the debranching technique and renal 
autotransplantation. We report the case of a 44-year-old male with a ruptured thoracoabdominal 
aortic aneurysm involving the celiac artery, left renal artery and superior mesenteric artery. A hybrid 
operation was performed, first reconstructing the superior mesenteric artery and the right renal 
artery and then completely excluding the thoracoabdominal aortic aneurysm with an endovascular 
approach. This hybrid operation is a cost-effective and safe option for treating thoracoabdominal 
aortic aneurysms, with good short-term results.
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Case Presentation
The patient was a 44-year-old male without a history of hypertension who was admitted to 

the hospital with thoracic and back pain for two months. No pulsatile mass was discovered in the 
abdomen, and there was no pain or rebound pain in the whole abdomen. Bowel sounds were not 
hyperactive after physical examination. A Computed Tomography Angiogram (CTA) showed 
that a thoracoabdominal aortic aneurysm involving the celiac artery, left renal artery and superior 
mesenteric artery had ruptured on the level of the T12-L1 centrum (Figure 1). There was also severe 
stenosis at the celiac trunk and slight stenosis at the beginning of the superior mesenteric artery 
and left renal artery. The right renal artery was divided into two branches shortly after diverting 
from the abdominal aorta, and both were fine. The patient was diagnosed with type IV Crawford 
thoracoabdominal aortic aneurysm at this point. A multidisciplinary discussion was conducted on 
the following topics: vascular surgery, general surgery and urologic surgery. Considering that open 
surgery is traumatic and completely endovascular surgery is expensive, we decided to perform a 
staging operation after discussion.

Firstly, we made a superior mesenteric artery and left common iliac artery bypass using 
a straight artificial blood vessel with rings (Terumo Corporation) to ensure the intestinal blood 
supply, meanwhile we performed right renal autotransplantation to ensure the renal blood supply 
under general anesthesia. We observed that the right renal artery and vein were both divided into 
two branches not far away from their starting point. The maximum diameter of the right renal artery 
was 4 mm, so it was very difficult to anastomose the vessels; we decided to transfer the right renal 
artery to the right fossa iliaca finally.

The Kocher technique was used to turn the ascending colon and pancreatic head to the left to 
clearly reveal the entire right renal artery and vein. We cut off the right renal artery and vein from 
the root and made Right Renal Artery (RRA) and Right Internal Iliac Artery (RIIA) anastomoses, 
Right Renal Vein (RRV) and Right Common Iliac Vein (RCIV) anastomoses. The Treitz ligament 
was then cutted off, and the ascending duodenal portion was turned to the right. We also exposed 
the superior mesenteric artery at the root of the mesenteriolum. We made a Superior Mesenteric 
Artery (SMA)-Left Common Iliac Artery (LCIA) bypass, and we ligated the root of the SMA in case 
of a type II endoleak (Figure 2). All anastomoses were performed by end-to-side anastomosis.

One week later, we performed a secondary Endovascular Aortic Repair (EVAR). The hepatic 
and splenic arteries were well visualized by angiography via the patent artificial blood vessel; we thus 
preserved the inferior mesenteric artery and excluded the celiac artery, SMA and left renal artery by 
placing a covered stent.
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The postoperative CTA showed that the aortic stent was 
unobstructed at the level of the T10-L3 centrum, and arteriography 
showed that the visceral arteries developed well, except for the left 
renal artery; however, the left renal artery had a good blood supply 
because of the inferior mesenteric artery. The patient experienced a 
transient rise in alanine transaminase, impairment of renal function, 
edema of the lower limbs, nausea and vomiting after the operation. 
Alanine transaminase levels decreased and renal function recovered 
1 week after the first operation; the other symptoms disappeared 1 
week after the second operation. The patient was discharged with no 
abdominal or retroperitoneal bleeding, urinary fistula, uronephrosis, 
multiple organ failure or other serious complications. The CTA at 1 
month after surgery showed that the aortic stent was unobstructed 
and that the visceral arteries developed well (Figure 3).

Discussion
Thoracoabdominal aortic aneurysm refers to an aortic aneurysm 

that involves both the thoracic and abdominal aortic arteries as well as 
aneurysms that involve the abdominal aortic segment above the renal 
artery. According to previous reports, the mortality rate is as high as 
76% among patients with thoracoabdominal aortic aneurysms who 
remain untreated after two years. The main cause of death is rupture 
of the aneurysm [1]. To date, there have been several reports on the 
debranching technique combined with renal transplantation for the 
treatment of thoracoabdominal aortic aneurysm. It was previously 
reported that among 1914 cases of thoracic abdominal aneurysm 
repaired by Dr. Coselli, arterial media degeneration accounted for 
73.4%, aortic dissection accounted for 26.6%, Marfan syndrome 
accounted for 6.8%, infection accounted for 0.6%, aorto-arteritis 

accounted for 0.4%, and Ehlers-Danlos syndrome accounted for only 
0.1% of the cases [2]. At present, there are three treatment methods for 
thoracoabdominal aortic aneurysms: 1) Open surgery, which requires 
a thoracoabdominal incision as well as extracorporeal circulation 
for visceral artery perfusion. It also requires good cardiopulmonary 
function but has a high mortality rate. The main complications of 
open surgery include paraplegia, renal failure and cardiopulmonary-
related complications [3,4]. Patients with type II Crawford aneurysms 
have a mortality rate of 10% to 42% and paraplegia incidence of 7% 
to 32%, which are significantly higher than those in patients with 
type III and type IV thoracoabdominal aortic aneurysm [5]. 2) 
Completely endovascular treatment, which requires technologies 
such as fenestrated stent-graft technology, multiple side branch 
stent grafts, and “chimney”, “sandwich” or “octopus” technologies 
that have advantages of reduced trauma and low mortality rates. 
However, completely endovascular treatment requires customized 
approaches, advanced technology and high cost [6,7]. In addition, 
according to the literature, there is a complication of occlusion 
between the branches and the main stent during long-term follow-up 
[8,9]. Moreover, the efficacy of this treatment modality remains to 
be confirmed. 3) Reconstruction of visceral arteries combined with 
endovascular treatment, which is a hybrid operation with a definite 
effect, reduced trauma and low medical costs; thus, it is a cost-
effective treatment option. It was found that a proper anatomical 
approach and a proper debranching strategy are the keys to success 
in this case. We accumulated more experience in the treatment of 
thoracoabdominal aortic aneurysm, such as realizing that the SMA 
Root can be better exposed when the posterior peritoneum at the 
pancreas edge is opened and the pancreas is lifted up. By this method 
the position of the anastomosis can be raised. We also avoided type 
I endoleak by sacrificing the involved left renal artery and preserved 
the inferior mesenteric artery in order to maximize the protection of 
the visceral blood supply. We then cut the renal arteries and veins 
from the root for ease of exposure and a more convenient vascular 
anastomosis with Kocher's technique.
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Figure 1: (A) Preoperative CT scan of the thoracoabdominal aortic aneurysm. 
(B) CT scan performed 3 days after the operation revealing good exclusion of 
the thoracoabdominal aortic aneurysm.

Figure 2: (A) Intraoperative photo showing the iliac-renal arterial anastomosis. 
(B) Intraoperative photo showing an artificial blood vessel anastomosed to 
the left common iliac artery.

Figure 3: CT scan performed 1 month after the operation revealing that 
extensive collateral circulation was established.
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