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Case Report

INTRODUCTION 

Since Parodi et al. [1] performed the first endovascular 
stent-graft repair to treat an abdominal aortic aneurysm 
(AAA) in 1991, endovascular aneurysm repair (EVAR) has 
been widely used for the treatment of AAA. However, en-
doleaks causing persistent blood leak into the aneurysm 
sac can result in aneurysmal rupture and death. Type 3 en-
doleak is the predominant cause of late rupture along with 
type 1 endoleak [2]. 

We report two cases of late type 3b endoleak mimicking 
type 2 endoleak, who were successfully treated by open 
surgery of partial explantation of the stent-graft and en-
doaneurysmal interposition graft replacement.

CASE

1) Case 1

A 76-year-old woman with hypertension, diabetes mel-
litus, and arterial fibrillation underwent EVAR for the treat-
ment of a 5.4-cm-sized AAA with the implantation of a Ze-
nith bifurcated endograft (Cook Medical Inc., Bloomington, 
IN, USA). Completion angiography after EVAR detected a 
type 2 endoleak via lumbar arteries. Follow-up computed 
tomography angiography (CTA) scans showed a persistent 
type 2 endoleak with an enlarging aneurysmal sac. There-
fore, three consecutive embolization procedures were at-
tempted to occlude the inferior mesenteric artery, lumbar 
arteries, lumbosacral artery, and circumflex iliac artery at 
21, 29, and 40 months after EVAR. Despite these proce-
dures, the sac growth continued, and open surgery was 
performed. Surprisingly, there were active blood leaks from 
the endograft at the sites of sutures in the endograft, con-
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firming type 3b endoleak. Therefore, partial graft explan-
tation and aorto-biiliac interposition graft was performed 
with a Dacron graft (Hemashield gold knitted double velour 
vascular graft; Maquet, Rastatt, Germany). She recovered 
well with no evidence of further endoleaks or other compli-
cations for 2 years.

2) Case 2

A 71-year-old woman with hypertension, diabetes mel-
litus, and hyperlipidemia were treated by EVAR for a 
6.2-cm-sized infrarenal AAA with the deployment of Zenith 
Flex AAA Endovascular bifurcated graft (Cook Medical Inc.) 
following the embolization of the right IIA. Completion an-
giography also detected a type 2 endoleak. In a follow-up 
CTA after EVAR, a persistent type 2 endoleak was detected 
with an increase in diameter to 6.95 cm (Fig. 1). With a 
clinical suspicion of a type 3b endoleak mimicking a type 2 
endoleak like the previous case, open repair was performed. 
Active retrograde bleeding from one lumbar artery was 
found and ligated. There also were multiple leaks from the 
endograft at the suture holes (Fig. 2). Partial explantation 
of the stent-graft leaving the proximal fixing zone was per-
formed and an interposition graft with a Dacron (Hemagard 
knitted vascular graft; Maquet) were carried out. Follow-
up duplex ultrasonography after 2 years showed the pat-
ent graft without significant stenosis or sac growth. Both 
patients consented to the publication of the images and 
information.

DISCUSSION

Type 3 endoleak is a rarely reported complication of en-

doleak after EVAR. Chang et al. [3] reviewed the outcome 
of EVAR of 1,736 patients at 17 medical centers and re-
ported that endoleak developed in 29.9% of patients; most 
common endoleak was type 2 (27.2%), followed by type 1 
(3.5%), and type 3 endoleak (0.9%). But type 3 endoleak 
is the predominant cause of late rupture along with type 1 
endoleak [2]. Type 3 endoleak can be divided into two sub-
types [4]. Type 3a endoleak originates from disconnection 
of the modular components. Type 3b endoleak originates 
from a defect in the stent-graft fabric and it may be hard 
to detected with CTA and/or angiography, unless confirmed 
by open surgery [5,6]. Wanhainen et al. [6] firstly reported 
about late type 3b endoleak diagnosed during the opera-
tion, performed due to large retroperitoneal hematoma and 
intraperitoneal bleeding induced by persistent enlargement 
of aneurysm sac despite of the embolization of lumbar 
arteries as a source of suspected type 2 endoleak. Preop-
erative CTA and emergency angiography could not detect 
any endoleak except aneurysm expansion. Becquemin et 
al. [7] also reported that an endoleak was traced to small 
holes in the graft fabric during operation performed after 
failed multiple embolization of branch vessels causing type 
2 endoleak. The source of the leak was not demonstrated 
radiographically. 

In our first case, the cause of aneurysmal sac growth 
was considered as type 2 endoleak, multiple embolizations 
failed to stop the sac growth and further embolization 
was technically difficult. Therefore open conversion was 
decided. Unexpectedly, there were multiple leaks from the 
suture holes on the endograft, compatible with a type 3b 
endoleak. Based on the experience of the first case, early 
open conversion was performed in the second case, whose 
CTA raised a suspicion of possible type 3b endoleak (Fig. 1). 

Fig. 1. Follow-up computed tomography after endovascular 
aneurysm repair showed the increase of aneurysmal sac 
from 6.2 cm to 6.95 cm, and type 2 endoleak was present. 
A type 3 endoleak (arrow) was suspected in this single 
transaxial image.

Fig. 2. Type 3b endoleak detected in the operating room. 
There were multiple leaks from the endograft through the 
suture holes.
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During the operation, multiple leaks from the suture holes 
on endograft were found (Fig. 2). Therefore, if a persistent 
aneurysm sac growth was observed after embolization of 
a type 2 endoleak, thorough CT review with a suspicion 
of type 3 endoleak is needed. Even though CTA cannot 
confirm type 3 endoleak, early open conversion should be 
considered in cases with high risk of rupture. 

Secondary open conversion (SOC) is defined as an open 
repair of AAA performed at least 30 days after EVAR [8]. 
Current techniques of SOC include complete endograft 
preservation with in situ suturing, partial endograft ex-
plantation with reanastomosis to retained endograft com-
ponents, or total explantation with in situ replacement. In 
our cases, partial endograft explantation was performed 

leaving the proximal fixing zone of a suprarenal fixation 
device, in order to avoid the injury to the proximal aorta. 
The retained endograft and the aortic wall were sutured 
together with the new prosthetic graft during the proximal 
anastomosis. Partial explantation with in situ replacement 
may be the preferred revascularization option as SOC for 
failed EVAR, in cases with suprarenal fixation and without 
infection [9]. 

In conclusion, type 3b endoleak can be misdiagnosed as 
type 2 endoleak. Therefore, in case of a persistent aneu-
rysm sac growth despite multiple embolizations for treating 
type 2 endoleak, type 3b endoleak should be suspected, 
and open conversion can be the optimal treatment. 
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