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INTRODUCTION

Since the report of the first endovascular repair of an ab-
dominal aortic aneurysm (AAA) by Parodi et al. in 1991, en-
dovascular aneurysm repair (EVAR) has been accepted as an 
alternative to traditional open surgery in selected patients (1-
3). Despite the minimally invasiveness of this treatment, there 
are several complications that may occur during or after 
EVAR. Complications include endoleak, graft thrombosis, 
graft kinking and migration, aortic dissection, distal embo-
lism, or iatrogenic injury to the access artery (rupture, dissec-
tion, and false aneurysm) (1-8). 

However, there are few reports on the vascular rupture caused 
by a molding balloon during EVAR (8, 9). We report two cas-
es of infrarenal AAA complicated by procedure-related aortic 
or iliac artery rupture by the molding balloon during EVAR.

CASE REPORT

Case 1: Common Iliac Artery (CIA) Rupture by a 

Molding Balloon during EVAR

A 65-year-old male with a history of percutaneous coro-
nary intervention presented with a 5.4 cm infrarenal AAA. 
The computed tomographic angiography (CTA) revealed a 
5.4 cm-diameter infrarenal AAA, without involving the iliac 
arteries. The AAA characteristics were in favor of using an 
endovascular graft. The patient was scheduled for EVAR.

Because the left common iliac artery (CIA) was too short 
(15 mm in length), the left internal iliac (IIA) was occluded 
with several metallic coils to prevent a type II endoleak. The 
main body of the aortic stent graft (Zenith, COOK, Bloom-
ington, IN, USA) was deployed in the aorta through the fem-
oral arteriotomy. Following deployment of the main body, the 
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Endovascular aneurysm repair (EVAR) has been accepted as an alternative to tradi-
tional open surgery in selected patients. Despite the minimally invasiveness of this 
treatment, several complications may occur during or after EVAR. Complications in-
clude endoleak, aortic dissection, distal embolism, or iatrogenic injury to the access 
artery. However, there are few reports on the vascular rupture caused by a molding 
balloon during EVAR. We report two cases of infrarenal abdominal aortic aneurysms  
complicated by procedure-related aortic or iliac artery rupture by the molding bal-
loon during EVAR. In our cases, we observed suddenly abrupt increase of the diam-
eter of the endograft during balloon inflation, because we inflated the balloon rap-
idly. In conclusion, careful attention must be paid during inflation of the molding 
balloon to prevent vascular rupture.
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endograft without any evidence of endoleak. 

Case 2: Aortic Rupture by a Molding Balloon during 

EVAR 

A 76-year-old male with a past history of radical subtotal 
gastrectomy for advanced gastric cancer presented with an 
enlarging infrarenal AAA. Preoperative CTA demonstrated a 
5.9 cm sized infrarenal AAA with a 2.2 cm sized right CIA 
aneurysm. 

Procedures were performed under general anesthesia with 
surgical arteriotomy of both femoral arteries. Before the main 
body deployment, embolization of the right IIA was per-
formed to prevent endoleak from the IIA. The main body and 
both graft limbs were deployed via both the femoral arteriot-
omy sites and then the grafts were dilated with a molding bal-
loon (Coda balloon catheter, COOK, Bloomington, IN, USA). 
An angiogram after balloon dilatation showed proximal type 
I endoleak. To treat proximal type I endoleak, a second bal-
looning was attempted with the same balloon catheter. Com-
pletion angiogram showed extravasation of contrast medium 
from the proximal neck of the AAA just below the left renal 
artery (Fig. 2). The patient developed hypotension (systolic 
blood pressure, 70 mmHg). For the control of aortic rupture, 
we reinserted the molding balloon and inflated it at the level 
of infrarenal aorta to seal the ruptured aorta, and the balloon 
was securely sutured at the right groin. After inflation of the 

right limb was deployed in the right CIA and then left limb 
was deployed in the left external iliac artery (EIA) without 
any complication. To ensure complete graft expansion, the 
grafts were dilated with a molding balloon (Coda balloon 
catheter, COOK, Bloomington, IN, USA). During dilatation 
of the distal end of right iliac limb with balloon catheter, sud-
den expansion of the distal limb was felt and extravascular 
leakage of the contrast media on angiogram was found, but 
blood pressure and pulse rate were stable. For the treatment 
of unexpected right CIA rupture, occlusion of the right IIA 
with coils, followed by extension of an additional graft limb to 
the EIA were performed. The procedure was finished after 
confirming no more contrast leakage from the right CIA on a 
completion angiogram (Fig. 1). 

After the procedure, transfusion with three units of RBC was 
required to control blood pressure and to correct the hemoglo-
bin level at the recovery room. Under the apprehension of acute 
pelvic ischemia due to blood loss and simultaneous occlusion of 
both internal iliac arteries, a colonoscopy was performed at the 
third postoperative day, which revealed no evidence of colonic 
ischemia. CTA performed on the sixth postoperative day 
showed retroperitoneal hematoma without endoleak or contrast 
leakage from the right CIA (Fig. 1). The patient had an unevent-
ful recovery and was discharged from the hospital on the sev-
enth postoperative day from EVAR. A follow-up CTA at 6 
months after EVAR showed a well-positioned and functioning 

A B C
Fig. 1. A. Angiogram shows leakage of contrast medium due to the rupture of the right common iliac artery (black arrow). 
B. Additional extension of the graft limb (black arrow) to the external iliac artery was performed to exclude rupture of the common iliac artery.
C. CTA performed on the sixth postoperative day shows the remaining hematoma in the retroperitoneum (white arrow) without showing an en-
doleak or active bleeding from the iliac artery.
Note.-CTA = Computed tomographic angiography
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injury caused by high degree of iliac artery stenosis, tortuosi-
ty, and/or calcification (1, 7, 8). However, aortic or iliac artery 
rupture by a molding balloon dilatation as our cases is a rare 
complication. Thirteen Intra-operative aortic ruptures were 
identified from 270 EVAR patients. In four (1.4%, 4/270) of 
these patients, aortic rupture occurred from balloon dilata-
tion of the proximal aortic neck. Aortic ruptures were man-
aged by open repair, like our case 2 (9). Eleven intra-operative 
iliac ruptures were identified from 369 EVAR patients. Among 
them, one case of iliac rupture occurred after balloon dilata-
tion of the iliac limb. This complication was managed by the 
extension of another iliac limb, as in our case 1 (8).   

Because aortic rupture by molding balloon dilatation oc-
curred at the proximal neck of the AAA, endovascular man-
agement by extension of another endograft was not possible 
and all reported cases were managed by open repair (9). In 
our case 2, because the ruptured site was just below the left 
renal artery, endovascular management was not considered as 
a good option. For the control of an aortic rupture, we imme-
diately reinserted the molding balloon and inflated at the lev-
el of infrarenal aorta to seal off the ruptured aorta. No more 
extravasation of contrast medium and patent of both renal ar-
teries were confirmed by angiography via 5 Fr. A pigtail cathe-
ter was inserted through the contralateral limb. After angiog-

balloon, an angiogram showed that renal blood flow was pre-
served and no leakage of contrast medium from the aorta was 
found through the pigtail catheter in the suprarenal aorta. 
The patient’s blood pressure was normalized after inflation of 
the balloon. Emergency surgery was performed with occlu-
sion of the aorta with balloon. At the operation field, we found 
a huge retroperitoneal hematoma around the AAA. An aneu-
rysmal sac was opened under suprarenal aortic clamping and 
the fabric segment of the aortic stent graft close to the proxi-
mal end was transversely divided. After cutting individual su-
prarenal fixing wires with wire cutter, the wires were removed 
with great caution not to injure the aortic with the barbs. Af-
ter the removal of the whole aortic stent graft, AAA repair 
was performed in the usual manner. The patient’s postopera-
tive course was uncomplicated and he was discharged from 
the hospital on the fifth postoperative day. 

DISCUSSION 

Several early complications of EVAR including endoleak, 
endograft limb obstruction, local vascular complications 
(groin hematoma, femoral artery injury, iliac artery rupture), 
and AAA rupture have been reported. Among them, the most 
common vascular complications during EVAR are iliac artery 

A B C
Fig. 2. A. Angiogram after balloon dilatation showed proximal type I endoleak. To treat proximal type I endoleak, a second ballooning was at-
tempted.  
B. Completion angiogram showed the extravasation of contrast medium from the proximal neck of the AAA (black arrows) just below the left re-
nal artery.
C. After inflation of the balloon, renal blood flow is preserved (black arrows) and no leakage of contrast medium from the aorta was confirmed 
by angiogram through the pigtail catheter in the suprarenal aorta.
Note.-AAA = abdominal aortic aneurysm
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balloon is important to prevent vascular rupture (9-11). 
In conclusion, full graft expansion with a molding balloon is 

of great importance during EVAR because full graft expansion 
will minimize the chance of endoleak, and residual graft ste-
nosis is the primary etiologic factor of graft limb thrombosis. 
However, careful attention must be paid during inflation of the 
molding balloon to prevent vascular rupture as in our cases.  
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raphy, a pigtail catheter was removed and the molding 
balloon was securely sutured at the right groin to prevent mi-
gration. Emergency surgery was performed with occlusion of 
the aorta with a balloon catheter and the patient’s postopera-
tive course was uncomplicated. In patients with iliac artery 
rupture and hemodynamic compromise, the endovascular 
aortic occlusion balloon was introduced to stop the bleeding. 
After balloon occlusion, a limb of the endograft was deployed 
to repair the ruptured artery in most reported cases (8). In 
our case 1, for the treatment of unexpected right CIA rupture 
with stable vital sign, we performed occlusion of the right IIA 
with coils to prevent type II endoleak, followed by extension 
of additional graft limb to the EIA. We could finish the proce-
dure after confirming no more contrast leakage from the right 
CIA on a completion angiogram.

Balloon catheters have two principal applications in periph-
eral endovascular procedures. Therapeutic or angioplasty bal-
looning is the forceful inflation of a balloon to dilate stenotic/
occlusive lesions in a vessel. In contrast, molding or occlusion 
ballooning is a less forceful balloon inflation to ensure endo-
graft expansion, placement, and fixation. This is done using 
larger compliant balloons and a more gentle inflation. These 
balloons are also used to stop blood flow in medium or large 
vessels as needed in certain vascular procedures. The law of 
Laplace states that the force or tension (T) exerted on the wall 
of the inflated balloon is directly proportional to the pressure 
(P) within the balloon and the radius of the balloon (T = P × 
R). Therefore, larger balloons will require less pressure than 
smaller balloons to generate a substantial dilating force. Simi-
larly, large vessels such as the abdominal aorta or the common 
iliac arteries require less pressure to dilate and rupture. The 
Coda Balloon is very useful in endograft molding and aortic 
occlusion. According to the User’s manual, this balloon is 
composed of a compliant polyurethane material, which facili-
tates the rapid inflation and deflation, which is advantageous 
when occluding the aorta. However, a manual recommended 
slow inflation of the balloon is recommended to prevent vascu-
lar rupture. In our cases, we observed a sudden abrupt increase 
of the diameter of the endograft during balloon inflation, be-
cause we inflated the balloon rapidly. Though there has been 
no detailed description of the cause of vascular rupture dur-
ing balloon inflation, we think that gentle slow inflation of the 
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증례: 복부 대동맥류의 혈관 내 치료 도중 Molding Balloon에  
의한 혈관 파열1

이희영1 · 도영수1 · 김영욱2 · 박홍석1 · 박광보1 · 김동익2

복부 대동맥류의 혈관 내 치료는 개복수술의 대안으로 인정받고 있다. 복부 대동맥류의 중재적 치료는 비침습적인 치료

로서 장점이 있으나, endoleak, 대동맥 박리, 장골 동맥과 같은 access artery의 손상을 포함한 몇 가지 합병증이 알려져 

있다. 하지만, 복부 대동맥류의 혈관 내 치료 도중 molding balloon에 의한 혈관 파열에 대해서는 보고된 바가 적다. 이번 

증례에서는 복부 대동맥류의 중재적 치료에 의해 발생한 대동맥 파열 1예와 장골동맥 파열 1예를 소개하고 그 원인에 대

해 고찰하고자 한다. 이 증례에서 balloon inflation을 너무 급격하게 시행하였기 때문에, balloon inflation 도중에 endo-

graft의 직경이 급격히 증가하였고 이로 인하여 혈관 파열이 일어난 것으로 추정된다. 따라서, 복부 대동맥류의 혈관 내 치

료시 molding balloon을 inflation할 때는 서서히 inflation하도록 특별한 주의가 요구된다.
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