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 Case Report 

Successful Hybrid Treatment of Stent-Graft Migration 
Caused by Type B Aortic Dissection after Endovascular 
Aortic Aneurysm Repair: A Case Report

Tsunehiro Shintani, MD, PhD, Kouji Atsuta, MD, and Takaaki Saito, MD

Herein, we report a rare case of type B aortic dissection that 
occurred after endovascular aortic aneurysm repair (EVAR). 
A 66-year-old man underwent successful EVAR for an ab-
dominal aortic aneurysm (AAA). Computed tomography 
(CT) 2 years after EVAR showed a type B aortic dissection 
with stent-graft migration and AAA expansion. Juxtarenal 
aortic expansion precluded simple stent-graft placement. 
He underwent hepato-spleno-renal bypass followed by 
stent-graft placement just below the superior mesenteric 
artery. Postoperative CT showed no endoleaks. This case 
reconfirms the importance of regular follow-up after EVAR 
and illustrates the usefulness of a hybrid approach.
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eurysm repair

Introduction
Endovascular aortic aneurysm repair (EVAR) for abdomi-
nal aortic aneurysm (AAA) is an established treatment for 
patients with favorable anatomy who are unfit for open 
surgery.1) However, the main concern regarding EVAR is 
its long-term durability.2) The potential adverse events of 
EVAR, such as stent-graft migration and endoleak, require 
lifelong surveillance. Type B aortic dissection after EVAR 
is rare but may cause catastrophic events, including rup-
ture, malperfusion, and expansion of the aneurysm.3)

Herein, we report a case of stent-graft migration caused 
by a type B aortic dissection 2 years after EVAR in a 
patient with favorable anatomy. He was treated using a 
hybrid approach involving hepato-spleno-renal bypass 
followed by stent-graft placement.

Case Report
A 66-year-old man presented for evaluation of a 60-mm 
AAA that had been incidentally detected during the inves-
tigation of left renal cell carcinoma (RCC) with pleural 
dissemination. The advanced cancer precluded open sur-
gery for the AAA. The infrarenal aortic neck was 30 mm 
in length, 24 mm in diameter proximally, and 27 mm in 
diameter distally, without angulation. Both common iliac 
arteries were 14 mm in diameter with adequate land-
ing zones. His aortic anatomy was favorable for EVAR. 
An Endurant II Stent (32-16-166 mm, 16-16-124 mm, 
16-16-82 mm; Medtronic Inc., Santa Rosa, CA, USA) 
was implanted using a standard procedure. The patient’s 
postoperative course was uneventful. Contrast-enhanced 
computed tomography (CT) before discharge on day 6 
showed complete exclusion of the AAA without endoleaks 
and a normal thoracic aorta (Figs. 1A and 1C; Figs. 2A, 
2C–2F). After EVAR, the patient began chemotherapy for 
the RCC. Regular follow-up CT every 6 months showed 
no AAA abnormalities, and he had no symptoms to sug-
gest aortic dissection, such as back pain.

At the regular 2-year follow-up, contrast-enhanced 
CT showed a type B aortic dissection extending from 
the origin of the left subclavian artery to the infrarenal 
aortic neck, expansion of the entire descending aorta, 
migration of the stent-graft, a type I endoleak, and AAA 
expansion from 60 to 65 mm in diameter (Figs. 1B and 
1D; Figs. 2B, 2G–2J). The CT also showed expansion 
of both the common iliac arteries from 14 to 20 mm in 
diameter. The expansion of the right common iliac artery 
caused a type Ib endoleak. Because the RCC was in partial 
remission and his general condition was good, including 
his renal function (estimated glomerular filtration rate, 
52.6 ml/min/1.73 m2), he consented to undergo treatment 
for the AAA expansion.

Expansion of the juxtarenal aorta precluded simple 
placement of the stent-graft below the renal artery. Both 
the renal arteries were 4 mm in diameter, which was too 
small for endovascular reconstruction; therefore, we 
chose a hybrid procedure. Under a midline laparotomy, 
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we performed a hepato-spleno-renal bypass. Because of 
pleural dissemination, we did not perform left nephrec-
tomy for the RCC at this time. A hepato-renal bypass 
was performed from the common hepatic artery to the 
right renal artery using a reversed saphenous vein graft. A 
spleno-renal bypass was performed after mobilization of 
the splenic artery followed by end-to-side anastomosis to 
the left renal artery. Next, we placed a Gore Excluder aor-
tic cuff (W.L. Gore & Associates Inc., Flagstaff, AZ, USA) 
below the origin of the superior mesenteric artery (SMA). 
We also extended the iliac limb of the Gore Excluder to 
the right external iliac artery, with coil embolization of the 
right hypogastric artery. Completion angiography showed 
no type I endoleaks.

The postoperative course was uneventful. Postoperative 
CT showed a patent bypass and complete exclusion of 
the AAA without endoleaks (Fig. 3). Chemotherapy was 
restarted for the RCC. Six months after the reoperation, 
CT showed shrinkage of the AAA from 65 to 50 mm in 
diameter and no further expansion of the thoracic aorta. 
Additionally, renal function was almost normal (estimated 

glomerular filtration rate, 40.8 ml/min/1.73 m2).

Discussion
Although retrograde aortic dissection after thoracic EVAR 
is a well-known complication and has been reported in up 
to 2.4% of cases,4) type B aortic dissection after EVAR has 
only been reported sporadically.3) According to a report 
from a single institution, the incidence of this complica-
tion is postulated to be approximately 0.5%.5)

Although the exact etiology of this complication has 
not been determined in most cases, iatrogenic dissection 
or spontaneous type B dissection are suspected etiologies. 
When the dissection occurs in the early postoperative 
period, iatrogenic dissection should be considered. Fac-
tors causing iatrogenic dissection are classified as pro-
cedure related and device related. Balloon dilation, wire 
manipulation, and oversizing of the stent-graft have been 
implicated as procedure-related factors. A hostile aortic 
neck, including calcification of the aorta or an irregularly 
shaped or highly angulated infrarenal aortic neck, is close-

Fig. 1 Contrast-enhanced computed tomography after endovascular aortic aneurysm repair 
(EVAR). (A) Axial plane showing the aorta 15 mm below the left renal artery 6 days 
after EVAR. (B) Axial plane showing the aorta 15 mm below the left renal artery 2 years 
after EVAR. White arrow shows the type I endoleak. The aorta expanded from 26 to 
40 mm. (C) Three-dimensional volume-rendering reconstruction showing the juxtare-
nal aorta 6 days after EVAR. (D) Three-dimensional volume-rendering reconstruction 
showing the juxtarenal aorta 2 years after EVAR. White arrow shows the migration of 
the stent-graft.
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ly associated with these procedure-related factors.3,5) In 
the present case, the infrarenal aortic neck had a favorable 
anatomy, and the stent-graft was implanted without dif-
ficulty. Therefore, a procedure-related cause was unlikely.

Device-related factors should also be considered be-
cause proximal bare stents with anchoring barbs were 
used in 9 of the 12 previously reported cases.3) Proximal 
anchoring barbs may cause intimal injury, which leads to 

aortic dissection. Because we used a device with a proxi-
mal anchoring barb, we cannot eliminate the possibility 
that this device-related factor contributed to the patient’s 
dissection. However, the delay between the initial op-
eration and the presentation was approximately 2 years, 
and the enhanced CT scan performed before discharge 
revealed no thoracic aorta abnormality. Thus, the possibil-
ity of an iatrogenic cause is low, and spontaneous type B 
dissection was the most probable cause.

The treatment for type B aortic dissection after EVAR 
depends on its presentation. Most cases of type B dissec-
tion are uncomplicated and can be managed by medical 
therapy6); this was true for the present case. Five previously 
reported cases were managed by medical therapy alone.3,5) 
However, some cases of type B dissection after EVAR lead 
to complicated presentations, such as malperfusion, aneu-
rysm expansion, and aneurysm rupture, requiring surgical 
or endovascular interventions. In our case, a type B aortic 
dissection caused expansion of the juxtarenal aorta, which 
led to the migration of the stent-graft, a type I endoleak, 
and AAA expansion. The combination of these abnormali-
ties was difficult to treat by medical therapy.

Aortic dissection in the present case led to the expan-
sion of the juxtarenal aorta; this precluded simple place-
ment of the stent-graft below the renal artery because of 
the absence of a suitable length of the aortic neck. Al-
though a fenestrated endograft or snorkel/chimney tech-

Fig. 2 Contrast-enhanced computed tomography after endovascular aortic aneurysm repair 
(EVAR). Multiplanar reconstruction showing the aorta (A) 6 days after EVAR and (B) 
2 years after EVAR. (C–F) Axial plane showing the aorta 6 days after EVAR and (G–J) 
2 years after EVAR at different levels of the aorta. The upper white arrow in B shows 
the aorta at the left subclavian artery level. (C, G) The diameter of the aorta expanded 
from 27 to 33 mm. The middle white arrow in B shows the dissected aorta at the 
pulmonary artery level. (D, H) The diameter of the aorta expanded from 27 to 36 mm. 
The lower white arrow in B shows the aorta at the left renal artery level. (E, I) The di-
ameter of the aorta expanded from 25 to 30 mm. (F, J) The diameter of the aneurysm 
expanded from 60 to 65 mm.

Fig. 3 Postoperative contrast-enhanced computed tomography. 
(A) Three-dimensional volume-rendering reconstruction 
showing the patent bypass (white arrowhead: hepato-renal 
bypass; white arrow: spleno-renal bypass). (B) Multiplanar 
reconstruction showing the successful placement of the 
stent-graft below the superior mesenteric artery (white 
arrow).
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nique using a covered stent may be an alternative option, 
these devices were not yet approved in Japan at the time 
of this writing.7,8) Additionally, the patient’s small renal ar-
teries were unfit for the covered stent that is used for such 
techniques. Another potential option was surgical removal 
of the stent-graft and reconstruction of both renal arteries. 
However, stent-graft removal requires suprarenal aortic 
cross-clamping, resulting in renal dysfunction.9) Our pa-
tient needed to restart chemotherapy for his RCC after the 
surgery. Therefore, to protect postoperative renal func-
tion, we chose to perform a hepato-spleno-renal bypass 
followed by stent-graft placement below the origin of the 
SMA. Hepato-renal, spleno-renal, and ileo-renal bypasses 
have been reported to facilitate EVAR for the treatment 
of juxtarenal aortic aneurysms.7) Because both the renal 
arteries were small, we considered that an ileo-renal by-
pass using prosthetic grafts was inappropriate in this case. 
According to the literature, a hepato-spleno-renal bypass 
has been used to salvage unintentionally occluded renal 
arteries after EVAR.9,10) We modified this procedure to fa-
cilitate EVAR for the juxtarenal aortic aneurysm. We used 
the aorta below the origin of the SMA as the proximal 
landing zone of the stent-graft. Because this aorta was the 
dissected aorta, we cannot eliminate the future possibility 
of dissection or expansion of the thoracic aorta around 
the proximal landing zone.

Conclusion
In summary, we have reported a rare case of stent-graft 
migration caused by a type B aortic dissection after EVAR 
in a patient with a favorable anatomy, illustrating the im-
portance of regular follow-up after EVAR. We treated this 
complication with a hybrid approach involving hepato-
spleno-renal bypass. This approach can avoid the need for 
suprarenal aortic cross-clamping and reduce the possibil-
ity of renal dysfunction. The possibility of postoperative 
complications associated with the future expansion of the 
dissected thoracic aorta necessitates careful postoperative 
surveillance of the aneurysm.
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