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Abstract
An 86-year-old man presented with lower abdominal pain. Enhanced CT revealed 
large bilateral internal iliac arterial aneurysms. After embolization of the bilateral 
internal iliac arteries, leg type stent grafts were implanted. 1 month later an 
enhanced CT showed a type 1a endoleak, so additional endovascular treatment 
was necessary. A bifurcated type stent graft was lowered into the terminal aorta 
to bail out the inferior mesenteric artery. The type 1a endoleak disappeared, nor 
were complications. The use of this simple and easy technique can prevent serious 
and fatal complications after bilateral internal iliac artery embolization.
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Endovascular Treatment of Type 1a Endoleak 
after Treatment of Suspending Rupture 
of Bilateral Internal Iliac Aneurysms for 

Preserving the Inferior Mesenteric Artery

Introduction
The endovascular treatment of iliac aneurysms by Stent Graft 
(SG) is gaining popularity because of its low invasiveness and 
good results. In this case, a type 1a endoleak appeared after 
endovascular treatment with a leg type SG for the suspending 
rupture of both sides of the Internal Iliac Artery Aneurysms 
(IAAAs). The Inferior Mesenteric Artery (IMA) was preserved and 
a bifurcated type SG was implanted without complications such 
as intestinal tract ischemia.

Case Report 
An 86-year-old man with a history of Ca blocker use for 
hypertension was referred to our institution for the treatment of 
bilateral IIAAs. He noticed hematuria and lower abdominal pain 
a few days prior for which he saw a nearby doctor. He visited our 
emergency room for the treatment of huge aneurysms detected 
by abdominal ultrasonography. On an enhanced CT view of both 
sides of the IAAAs and physical exam, suspending rupture was 
diagnosed and endovascular treatment was chosen. Enhanced 
CT showed that the right IAAA was 63 × 75 mm in diameter and 
the left IAAA was 71 × 85 mm in diameter. The first plain CT 
showed high density of the vascular wall of the right IAAA was 
almost identical to the suspending rupture.

First, the peripheral arteries of the bilateral IIA were embolized 
by vascular plugs and coils (AMPLATZERTM Vascular PlugⅡ (9-

AVP2-010, St. Jude Medical, St Paul, MN, USA; AMPLATZERTM 
Vascular Plug4, 9-AVP038-008, St. Jude Medical, St Paul; 
TORNADO, COOK® Medical Incorporated, Bloomington, IN, USA 
). A leg type SG (Excluder®, PLC201000J, W.L. Gore & Associates, 
Flagstaff, Az, USA) was implanted. The proximal end of the SG 
was positioned on the right CIA and the peripheral end was 
positioned on the right EIA, so blood was interrupted into the 
right IIAA. Similarly, the leg type SG (Excluder®, PLC231000J, 
Gore & Associates) was implanted, interrupting the blood flow 
into the left IIAA. A contrasting CT showed a type 1a endoleak 
to a left IAAA, so an aortic extender (Excluder® PLA230300J, 
W.L. Gore & Associates) was also implanted in the left CIA and
the physical signs of the aneurysm disappeared. However, an
additional treatment was necessary because a postoperative
enhanced CT showed another type 1a endoleak on the
proximal side of the left IAAA with a length of 51 mm from the
IMA to the terminal aorta (TA) (Figure 1).
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(a and b) Enhanced computed tomography image showing 
the internal iliac aneurysms before the first endovascular 
arterial repair (EVAR). (c and d) The white arrows denote the 
type 1a endoleak that developed after EVAR. 

Figure 1

 

White arrows pointing to the internal mesentery 
artery (IMA). Dotted line B means the transverse phase 
computed tomography (CT) view b). Dotted line C means 
the transverse phase of the three-dimensional CT view. a) 
The contralateral gate of the stent graft was implanted in 
the right common iliac artery and the ipsilateral leg was 
implanted in the left CIA. b) The IMA was preserved (dotted 
line B). c) The type 1a endoleak (endoleak) had disappeared 
(dotted line C). d) Three-dimensional CT view showing that 
the type 1a endoleak had disappeared and the IMA was 
preserved after EVAR using the reduction technique.

Figure 3

Image showing that the inflated balloon and main body 
of the bifurcated type stent graft were pulled down at 
the same time. a) Before the reduction technique; and b) 
After the reduction technique.

Figure 2

The operation was performed under general anesthesia. A 26 × 
14 × 140 mm bifurcated type SG (Excluder®, RLT261414J, Gore 
WL & Associates) was chosen. The main trunk of the SG was 40 
mm and the distance from the IMA to the TA was around 50 mm, 
meaning sufficient distance to implant the SG and preserve the 
IMA. From the left femoral artery through an 18Fr sheath (GORE® 
DrySeal sheath DSL1828J, W.L. Gore & Associates), the bifurcated 
type SG was inserted and the proximal side was deployed. From 
the right femoral artery through a 12Fr sheath (GORE® DrySeal 
sheath DSL1228J, W.L. Gore & Associates), a balloon (TMP SG 
balloon®, Tokai Medical Products Inc., Aichi, Japan) was inflated 
in the contralateral gate of the SG. The constraining dial was 
turned to close the proximal side of the main body. The inflated 
balloon and the main body of the SG were pulled down when the 
contralateral gate of the SG was pulled down into the right CIA, 
pulling the main trunk down to preserve the IMA (Figure 2). From 
the right femoral artery through a 12Fr sheath, a contralateral 
leg type SG (Excluder® PLC201000J, W.L. Gore & Associates) was 
implanted and ballooned. After confirmation of the preserved 
IMA blood flow and no endoleak, the operation was finished 
(Figure 2).

The postoperative enhanced CT also showed that the type 1a 
endoleak had disappeared and the IMA was preserved (Figure 3). 
The case made good progress without dilation of the aneurysm 
or complications such as claudication or intestinal tract ischemia.

Discussion
In the surgical treatment for abdominal aortic aneurysm, 
including open surgery and endovascular arterial repair (EVAR), 
pelvic organ ischemia may occur and complications such as colon 
ischemia after EVAR occur at an approximate 6% frequency [1]. 
Certainly the precise etiology of ischemic colitis is still unclear 
during EVAR, but we cannot deny the idea that both sides of the 
IAA embolization would increase the possibility of pelvic organ 
ischemia [2,3]. It is especially necessary to prevent complications 
related to IIA embolization using EVAR because they can be 
serious or fatal [4]. Colonic ischemia is caused by intraoperative 
embolisms and reduced intestinal tract perfusion, the latter 
of which is mainly caused by interruption of the IMA and IIAs 
resulting in reduced circulation blood volume, vessel spasm, and 
reperfusion [1,5,6]. In open surgery, it is recommended that the 
IMA be rebuilt in cases after IAA embolization to prevent colic 
ischemia. In cases of a revascularized IMA, the risk of colon 
ischemia is decreased and the death rate significantly decreases [7].

In EVAR treatment, the IMA is usually embolized and the IIA often 
functions as a collateral circulation road for the left half of the 
colon. It is reported that in cases after interruption of the IMA 
and bilateral IIAs, the ipsilateral sides of the EIA and the deep 
femoral artery function as collateral vessels [8], but it is thought 
that when the bilateral IIAs must be interrupted, the IMA should 
be preserved whenever possible to prevent complications such 
as colon ischemia, since the development of collateral vessels 
would require significant time [7,9].

The “kissing stent graft technique” using the leg type SG is 
reportedly [9] a simple and easy technique for preserving the IMA 
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in EVAR treatment, but it is possible that additional treatments 
would be limited if the endoleak occurred in the future. The 
“aortoiliac coverter” [10] and “snorkel” [11] techniques were 
also reported, but these are relatively complicated. Therefore, at 
first, the simpler and easier “upside down” technique to implant 
leg type SG reversely was used, but a type 1a endoleak occurred 
due to an insufficient landing zone. Therefore, the “reduction” 
technique was additionally used to insert the bifurcated type SG. 
The bifurcated type SG (Excluder) was chosen because the length 
of the main trunk of the SG was short and the proximal SG could 
be closed after deployment into the main trunk. Additionally, 
the position of the SG was changeable, allowing preservation 
of the IMA. This technique does not involve more complicated 
maneuvers, and additional treatments for endoleak are easily 

performed. This technique would be most suitable for additional 
treatment of type 1a endoleak as in this case. However, the 
use of this technique damages or embolizes shaggy aortas or 
arteriosclerotic vessels because the SG is moved downward. 
Therefore, we recommend the use of the reduction technique in 
cases in which vessels are in structurally good shape.

Conclusion
Use of the easy and simple reduction technique, which does 
not limit additional treatments for future endoleak, enabled the 
bifurcated type SG implantation to preserve the IMA. The case 
progressed well without serious or fatal complications such as 
ischemic colitis that are sometimes seen with EVAR.
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