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Retroperitoneal hemorrhage due to iatrogenic rupture of the iliac artery is a life-threatening
complication associated with endovascular intervention. We present a case of iatrogenic
iliac rupture after insertion of a sheath into a severely tortuous iliac artery during coil em-
bolization of a cerebral aneurysm. Bleeding was controlled by resuscitative endovascular

balloon occlusion of the aorta followed by placement of a balloon-expandable stent graft
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into the iliac artery. This resulted in complete repair of the ruptured iliac artery. The patient
recovered without any neurological complications.
© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license.
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Iatrogenic rupture of the iliac artery is a serious complica-
tion of endovascular intervention that can result in systemic
shock due to retroperitoneal hemorrhage and is associated
with a high rate of mortality (12%-19%) and longer hospital
stays [1,2]. With the development of aortic endovascular in-
tervention and transcatheter aortic valve implantation, there
are an increasing number of procedures that involve passing a
large-diameter sheath or device through the iliac artery; this

has resulted in an increased incidence of iliac rupture [3,4].
Although percutaneous coronary intervention with a small-
diameter sheath results in retroperitoneal hematoma due to
iliac artery injury in only 0.49%-0.74% of cases, most of these
are hemorrhagic complications at the puncture site associ-
ated with high femoral artery puncture [5,6]. latrogenic il-
iac rupture caused by insertion of a small-diameter sheath
in the middle portion of the iliac artery is extremely rare.
We present a case of iatrogenic rupture of severely tortu-
ous iliac artery during coil embolization of a cerebrovascular
aneurysm.
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Fig. 2 - Emergency contrast CT performed to diagnose hemodynamic instability after coil embolization revealed a severe
retroperitoneal hemorrhage due to extravasation from the right iliac artery (A). The 3-dimensional CT angiography revealed
the high degree of tortuosity at the site of bleeding in the right iliac artery (B).

Case Report

An 80-year-old female presented to our hospital with a chief
complaint of disturbance of consciousness. She underwent
emergency head computed tomography (CT), which revealed
a subarachnoid hemorrhage due to rupture of a cerebral
aneurysm (Fig. 1A and B). The following day, coil emboliza-
tion for the ruptured cerebral aneurysm was performed by a
neurosurgeon. The operation proceeded uneventfully and in-
cluded an 8-Fr long sheath introduced into the right femoral
artery. After removal of the sheath, the patient’s blood pres-
sure dropped suddenly; hemodynamics remained unstable
despite copious fluid replacement and intravenous admin-
istration of dopamine. Emergency abdominal CT revealed a
severe retroperitoneal hemorrhage due to massive bleeding

from the right iliac artery (Fig. 2, Movie 1). The cardiology
team was consulted for emergency associated with hemosta-
sis and treatment. The patient arrived in the catheterization
laboratory in severe shock despite being treated with a rapid
transfusion of red blood cells and albumin. Laboratory val-
ues included a hemoglobin level at 3.5 mg/dl and a hemat-
ocrit of 10%. As a first step, a 7-Fr sheath was inserted into
the contralateral left femoral artery to facilitate resuscitative
endovascular balloon occlusion of the aorta (REBOA, Rescue
Balloon; Tokai Medical Products, Kasugai, Japan); insertion of
the catheter followed by dilation at the distal end of the ab-
dominal aorta successfully blocked aortic blood flow (Fig. 3A)
and resulted in hemodynamic stabilization. Subsequently, the
right femoral artery was punctured under ultrasound guid-
ance and a 7-Fr short sheath was inserted into the right il-
iac artery. Angiography revealed extravasation of contrast dye
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Fig. 3 - Blockade of aortic blood flow with REBOA catheter dilated at the distal end of the abdominal aorta (A). Angiography

revealed extravasation from the right iliac artery (B).

A

Fig. 4 - The bowstring phenomenon associated with deployment of the Viabahn stent graft. Viabahn stent graft prior to (A)

and during deployment (B).

from the right iliac artery (Fig. 3B), most likely due to injury of
the iliac artery during sheath insertion for the coil emboliza-
tion procedure. After passing a nonstiff guidewire (Treasure
Floppy; Asahi Intec, Nagoya, Japan), a Viabahn stent graft (WL
Gore and Associates, Flagstaff, AZ) was delivered to the le-
sion; however, it was difficult to deploy the stent graft due to
a severe bowstring phenomenon (Fig. 4, Movie 2). Therefore,
we changed to a 0.035-inch stiff wire; a balloon-expandable
stent graft (Viabahn VBX 8.0/59 mm; WL Gore and Associates,
Flagstaff, AZ) was deployed to repair the ruptured iliac artery
(Fig. 5A). Intravascular ultrasound showed stent malapposi-
tion at the proximal end of the Viabahn VBX, so dilation with a
12.0-mm balloon was added (Fig. 5B). Angiography confirmed
the complete block of dye extravasation at the affected site

(Fig. 5C,Movie 3). The procedure resulted in hemodynamic sta-
bilization; 9 days later, the patient was transferred to the reha-
bilitation ward. A CT scan performed 3 weeks later confirmed
that ruptured iliac artery had been fully repaired (Fig. 6). After
rehabilitation, she was discharged to her home with no neu-
rological complications.

Discussion

Retroperitoneal hemorrhage due to iatrogenic rupture of the
iliac artery is a life-threatening complication associated with
endovascular intervention. Several anatomical predictors re-
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Fig. 5 - The balloon-expandable stent graft, Viabahn VBX of 8.0/59 mm, was deployed which covered the ruptured iliac
artery (A) followed postdilation with a 12.0-mm balloon (B). Final angiography confirmed the complete cessation of

extravasation (C).

Fig. 6 - CT performed 3 weeks after admission revealed
complete repair of ruptured iliac artery.

ported to be associated with a higher risk of iatrogenic rup-
ture of the iliac artery include vessel tortuosity, calcification
and insertion of disproportionately large-size sheath relative
to vessel diameter. In this case, we identified a severe bend at
an angle of 124 at rupture site (Fig. 7); this led to injury of the
iliac artery despite the fact that we inserted a small-diameter
sheath and the iliac artery had no prominent calcifications.
Although no hemodynamic instability suggestive of iliac
artery rupture was detected during the coil embolization pro-

cedure, sudden hemodynamic deterioration was observed im-
mediately after the sheath was removed. This sequence of
events might relate to reversible vascular obstruction sec-
ondary to straightening of vessel tortuosity, otherwise known
as the accordion phenomenon [7-9]. Even if the iliac artery was
already seriously damaged when the sheath was inserted, it
is possible that insertion of a long sheath into the tortuous il-
iac artery resulted in an accordion phenomenon which may
have limited bleeding during the procedure. As such, removal
of the sheath after the procedure released the accordion folds
and opened up the iliac artery rupture, resulting in retroperi-
toneal hemorrhage.

Prompt hemostasis is the most important action to take
in the case of an iliac artery rupture; there is a long history
of open surgical repair performed for iatrogenic vascular in-
juries of this type [10,11]. However, patients requiring this type
of emergency surgical repair typically have numerous comor-
bidities and unstable conditions; as such, open repair is likely
to result in secondary complications, including poor wound
healing and postoperative infection. In recent years, endovas-
cular stent grafts have become important alternatives to sur-
gical repair [12]. If rupture of the iliac artery is recognized
prior to removal of the sheath, balloon tamponade followed
by deployment of a stent graft at the rupture site could pro-
vide immediate hemostasis. However, in this case, the rup-
ture was identified only after removal of the sheath and af-
ter hemodynamics had already undergone significant dete-
rioration. Therefore, in this case, it was necessary to stabi-
lize the patient via blockage of aortic blood flow with a RE-
BOA catheter; this was followed by placement of a stent graft
within the ruptured vessel.

We initially tried to place a self-expandable stent graft
(Viabahn); however, this resulted in a severe bowstring phe-
nomenon which precluded its deployment. This phenomenon
was caused by the unique structure of Viabahn stent graft
which is constrained around a delivery catheter and is re-
leased and deployed from the tip toward the hub by pulling a
suture. If the stent graft is placed in severely tortuous portion
of an artery, pulling the suture makes the delivery catheter to
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Fig. 7 - The 3-dimensional CT angiography showed a severe bend of 124 degrees at the rupture site.

bow towards the suture, known as the bowstring phenomenon
[13,14]. In this case, the severe tortuosity of the right iliac
artery and the use of a nonstiff guidewire facilitated the bow-
string response. A few cases of severe bowstring phenomenon
have been reported that were observed during the deploy-
ment of Viabahn stent graft within tortuous vessels; this has
been observed even when stiff guidewires were used [13,14].
The sheath-covering technique, which alternates short de-
ployment of the stent and short pullback of the sheath, was
found to be effective in 1 case that described its use in a tor-
tuous vessel [13]. However, deep insertion of the sheath into
a tortuous vessel can result in further vessel damage. The
balloon-expandable stent grafts might be effective for repair-
ing vascular damage in such highly tortuous vessels, as shown
here.

In conclusion, we present a rare case of iatrogenic rupture
of severely tortuous iliac artery during coil embolization of
a cerebrovascular aneurysm. Bleeding was controlled with a
REBOA catheter followed by placement of a stent graft that
resulted in fully successful and complete repair of the iliac
artery lesion. Our case report demonstrates clearly that even
in a situation where the sheath was removed after iliac artery
rupture and hemodynamics was extremely unstable, it is still
possible to intervene successfully by using REBOA catheter fol-
lowed by a balloon-expandable stent graft.
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