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Laparoscopic Ligation of Inferior Mesenteric
Artery and Internal Iliac Artery for the
Treatment of Symptomatic Type II Endoleak
After Endovascular Aneurysm Repair
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We present a case undergoing successful laparoscopic ligation of the inferior mesenteric
artery (IMA) and internal iliac artery (IIA) for the treatment of a symptomatic type II
endoleak (T2E) after endovascular aneurysm repair (EVAR). The patient presented with
abdominal and back pain 1 year after EVAR. Subsequent enhanced computed
tomography scan showed aneurysm sac enlargement from 60 mm to 70 mm, and digital
substraction angiography revealed a T2E caused by patent IMA and right ITA. Then the
patient underwent successful laparoscopic ligation of the IMA and right ITA.
Postprocedural angiogram demonstrated complete resolution of the type II endoleak,
and no intraoperative complications occurred. Also, there was no remaining abdominal
pain or back pain after the operation.
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I : ndovascular abdominal aortic aneurysm repair effective minimally invasive alternative to tradition-

(EVAR) is gaining acceptance as a safe and al open surgery in selected patients." Type II
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LAPAROSCOPIC LIGATION OF IMA AND IIA FOR T2E

Fig. 1 (A) CT scan before EVAR showing a large abdominal aortic aneurysm. (B) CT scan after EVAR showing aneurysm sac

enlargement with exudation (asterisk) around the sac and an endoleak (white arrow). (C) An abdominal digital substract angiography

showing type II endoleak caused by retrograde flow from the IMA (black arrow) and exiting via the right internal iliac artery (black

arrowhead). (D) Laparoscopic ligation of the IMA (black arrow). (E) Laparoscopic ligation of the right internal iliac artery (black

arrowhead). (F) Postprocedure angiogram showing resolution of the type II endoleak.

endoleaks (T2E) from retrograde flow of collateral
arterial branch can occur in 20%-30% of patients
after EVAR.> We present a case undergoing success-
ful laparoscopic ligation of the inferior mesenteric
artery (IMA) and internal iliac artery (IIA) for the
treatment of a symptomatic endoleak from both
arteries into the aneurysm sac.

Case Report

A 55-year-old female was incidentally found to have
an abdominal aortic aneurysm (AAA) measuring 60
mm in the greatest diameter. She underwent
successful EVAR with a Hercules bifurcated stent
graft system (Shanghai MicroPort Medical, Shang-
hai, China). However, the patient presented with
abdominal and back pain 1 year later. Enhanced
computed tomography (CT) scan showed the
diameter of the AAA increased by 10 mm compared
to the preoperative images with obscure boundary
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and an endoleak (Fig. 1A and 1B). Subsequent
abdominal digital substraction angiography re-
vealed the T2E was caused by continued retrograde
flow originating from the IMA and exiting via the
right IIA (Fig. 1C).

Then the patient underwent laparoscopic ligation
of the IMA and right IIA. Under general anesthesia,
the patient was positioned supine with the left side
slightly elevated on a pillow. The abdomen was
prepped in the standard surgical fashion and
entered via a Veress needle. Pneumoperitoneum
was established at a pressure of 15 mmHg with a
CO, perfusion rate of 6 L/min. A 30° endoscope
(Olympus America, USA) attached to a cold light
source and Olympus vision system (Olympus
America Inc., USA) was placed through a 10 mm
trocar in the umbilicus. Two 10 mm trocars were
inserted in the right upper and right lower
quadrants lateral to the rectus, while another 5
mm trocar was placed in the left upper quadrant.
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The peritoneum was incised over the aneurysm
longitudinally with the harmonic scalpel. The origin
of the right IMA was exposed and dissected, then
doubly ligated with 10 mm hemoclips (Fig. 1D). The
right IIA was identified after vertical incision of
peritoneum above the psoas muscle. After opening
the proximal part of the right pararectal space, the
hypogastric artery was isolated and ligated with
hemoclips (Fig. 1E). The laparoscopic operative time
was 50 minutes.

Postprocedural angiogram demonstrated com-
plete resolution of the T2E (Fig. 1F). The abdominal
pain and back pain were gone after the operation,
and no intraoperative complications occurred. The
blood loss was about 80 mL. The patient was
extubated immediately after the procedure, tolerat-
ed a regular diet the following day, and was
discharged home on postoperative day 7.

Discussion

Previous studies have shown an incidence of T2E
varying from 7.8% to 25% after EVAR.> Although
most endoleaks will resolve without therapy, treat-
ment should be performed in case of AAA
enlargement occurring after 6 months, persistence
of the endoleak after 12 months without AAA sac
enlargement, symptomatic or pulsatile sac, enlarge-
ment > 5 mm, or when aneurysm sac pressure is
> 20% of the systolic blood pressure.®® Recurrent as
well as persistent T2E are prone to life-threatening
complications,9 which should be closely monitored
to ensure early and specific treatment.

The uniqueness of our case was the communica-
tion between the patent IMA and the right IIA. We
believe such connection allowed for the continued
retrograde flow into the aneurysm sac originating
from the IMA and exiting via the right IIA, leading
to an increase in size of the aneurysm by 10 mm
over the course of 12 months. This was also
supported by studies showing that as the number
of feeding vessels into an aneurysm increases, not
only does the risk of a T2E increase, but it is also
associated with higher intrasac flow velocities,
which may prevent spontaneous endoleak seal.

The patent IMA can also be accessed via Riolan
arch and embolized by coil, but the IIA was difficult
to be accessed. A patent IIA could also cause
endoleak even after the IMA was embolized.
Therefore, we did not use the transarterial embo-
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lized technique in the present case. This endoleak
caused severe abdominal and back pain, and CT
showed exudation around the sac, suggesting a high
risk of aneurysm rupture. As the direct AAA access
might lead to aneurysm rupture, this technique was
not adopted for this patient. The symptomatic T2E
following EVAR was finally treated with laparo-
scopic ligation of the IMA and IIA, and the post-
procedural angiogram showed complete resolution
of the T2E. The abdominal pain and back pain were
gone after the operation. Compared to traditional
open surgery, patients often experience less pain,
earlier recovery, and less scarring with laparoscopic
surgery.
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