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Case Report 

The sandwich technique to preserve the internal 
iliac artery during EVAR for ruptured abdominal 
aortic aneurysm with congenital anomalies 
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a b s t r a c t 

Congenital abnormalities of the iliac artery are uncommon and often discovered inciden- 

tally during the diagnosis or treatment of peripheral vascular diseases such as abdominal 

aortic aneurysm (AAA) and peripheral arterial diseases. The endovascular treatment of in- 

frarenal AAA can be complicated by anatomic abnormalities in the iliac arteries, such as the 

absence of the common iliac artery (CIA) or overly short bilateral common iliac arteries. We 

present a case of a patient with a ruptured AAA and bilateral absence of the CIA, success- 

fully treated by endovascular intervention combined with preservation of the internal iliac 

artery using the sandwich technique. 

© 2023 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 

Endovascular aneurysm repair (EVAR) is currently consid-
ered the first-line treatment for standard abdominal aortic
aneurysm (AAA) with suitable anatomy and reasonable life
expectancy [1] . The procedure offers several advantages over
open surgery, including reduced mortality and morbidity rates
and a shorter recovery time in the first 30 days. EVAR is par-
ticularly beneficial in emergency situations where a ruptured
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AAA (rAAA) requires urgent intervention [ 2 ,3 ]. Contraindica-
tions for this approach primarily stem from anatomical ab-
normalities of the aorta and iliac arteries. In standard EVAR,
the distal landing zone must have a minimum length of 10
mm in the common iliac arteries (CIAs) for the placement of
the stent graft (SG) limbs [1] . However, anatomical anomalies,
such as the bilateral absence of the CIA, can limit the length
and healthy zone available for SG placement, resulting in chal-
lenges for treatment strategy and technique selection, espe-
cially in the case of a ruptured aortic aneurysm. 
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Fig. 2 – Digital subtraction angiography: the preoperative 
angiography (A) reveals 4 branches of the iliac arteries 
arising from the aorta. The completion angiogram (B) 
shows the successful exclusion of the abdominal aortic 
aneurysm with no evidence of endoleaks. 

 

 

 

 

 

We present a case of a patient with an AAA and anatomic
abnormalities, lacking bilateral CIAs, who underwent emer-
gency endovascular intervention using a combination of the
EVAR and sandwich technique for preservation of the right in-
ternal iliac artery (IIA). Written informed consent for the pub-
lication of this case report was obtained from the patient. 

Case report 

A 79-year-old male presented to the emergency department
with a sudden loss of consciousness for 15 minutes, followed
by persistent periumbilical abdominal pain on the day of
admission. Vital signs at admission: alert, responsive, heart
rate 90 beats per minute, blood pressure 100/60 mmHg, and
pale pink skin. His medical history included poorly controlled
grade II hypertension, stented chronic coronary artery disease,
and dyslipidemia. At the emergency department, the patient
received fluid resuscitation, blood pressure was stabilized at
110-120 mmHg and was urgently scheduled for a CT angiogra-
phy of the aorta which showed an infrarenal, spindle-shaped
AAA with a maximum diameter of 50 mm that had rup-
tured into the retroperitoneal space. The scan also revealed an
anatomical abnormality without bilateral CIAs ( Fig. 1 ). The pa-
tient was indicated for an emergency endovascular interven-
tion using a combination of EVAR and the sandwich technique,
Fig. 1 – Preoperative computed tomography imaging: Axial 
imaging (B) of the fuso-saccular abdominal aortic 
aneurysm. The curved MPR image (C) highlights severe 
stenosis at the origin of the left internal iliac artery due to 

calcification. The 3-dimensional reconstruction (A) depicts 
the distal aorta branching into 4 arteries: 2 external iliac 
arteries and 2 internal iliac arteries. The AAA had the 
largest diameter of 50.23 mm and a cylindrical proximal 
neck that was nonangulated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

which aimed to preserve the right IIA and occlude the left IIA.
The patient was positioned supine and received a combina-
tion of intravenous and local anesthesia. We accessed the bi-
lateral common femoral arteries using 7F sheaths and the left
brachial artery using a 6F sheath under ultrasound guidance.
Two percutaneous closure systems (ProGlide; Abbott, Chicago,
IL) were used in the right femoral artery, while one was used in
the left side. A 6F, 100 cm long Fortress sheath (Biotronik, Dres-
den, Germany) was inserted through the left brachial artery
into the abdominal aorta ( Fig. 2 A). Subsequently, the left IIA
was cannulated and embolized using a 6/8 × 7 mm Cocoon
Duct Occluder vascular plug (Vascular Innovations Co. Ltd.,
Nonthaburi, Thailand). 

Next, an 18F hydrophilic main body sheath and a 16F
hydrophilic sheath over an extra-stiff 0.035-inch wire (Lun-
derquist; Cook Medical, Bloomington, IN) were inserted into
the right and left common femoral arteries, respectively. The
28 × 14 × 103 mm Endurant IIs stent graft (Medtronic, Min-
neapolis, MN) was then advanced into the aorta via the right
femoral artery. The main body of the stent graft was deployed
after the anatomical landmarks and position of the renal ar-
teries were identified through angiography. The left iliac ex-
tension (Endurant IIs; Medtronic, Minneapolis, MN), measur-
ing 16 × 10 × 93 mm, was utilized to connect the main body’s
short limb to the left EIA. Next, the right IIA was success-
fully catheterized using a hydrophilic 0.035-inch wire, and
a 7-58 mm balloon-expandable covered stent (BeGraft; Bent-
ley InnoMed, Hechingen, Germany) was placed from the left
brachial artery. The iliac extension was inserted through the
right femoral artery and into the long limb of the main body
SG. We adjusted the position of the covered stent so that its
distal landing zone was 15 mm within the right IIA and the
extension was 5 mm below the proximal marker. It was neces-
sary to ensure that the extension and the covered stent over-
lapped the long limb of the main body by 30 mm and that the
stents were in a fixed position. The extension was deployed
first, followed by the covered stent. The completion angiog-
raphy showed successful exclusion of the aneurysm with no
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Fig. 3 – Postoperative computed tomography imaging: Coronal image (A) showing the vascular plug in the left internal iliac 
artery (arrowhead). Three-dimensional reconstruction (B) showing complete exclusion of the abdominal aortic aneurysm 

and patency of the right internal iliac artery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

evidence of endoleaks ( Fig. 2 B). The patient was discharged
5 days after the intervention and had made a full recovery
after 2 weeks, with no symptoms related to the occlusion of
the left IIA. A CT scan indicated that the stent was function-
ing well with good flow into the right IIA, the aneurysm was
completely isolated, and there was no evidence of endoleaks
( Fig. 3 ). 

Discussion 

From 1964 to 2021, only 12 cases of congenital anomalies with-
out CIA have been documented [ 4 –16 ], with one case treated
for an AAA through an EVAR combined with preservation of
the left IIA by E-iliac graft JOTEC branch [15] . However, there
is no recorded instance of a rAAA accompanied by anatomi-
cal abnormalities in the bilateral iliac arteries requiring urgent
intervention. 

EVAR is considered the first-choice emergency intervention
option for rAAA due to its minimally invasive nature, reduc-
tion in mortality and morbidity rates in the first 30 days, and
faster recovery time [ 1 –3 ]. However, according to the standard
and extended instructions for use of currently available de-
vices (such as Medtronic Endurant IIs, Medtronic Talent, and
Cook Zenit), the minimum length of the distal landing zone at
the nonpathological site of the iliac artery should be at least
10 mm. If the CIA is absent or very short bilaterally, it is crucial
to extend the limbs of the SG to the EIA and cover the origin
of the IIA to ensure the minimum length of the distal landing
zone. In general, occlusion of one IIA is well-tolerated. How-
ever, bilateral IIA occlusion has a higher incidence of caus-
ing buttock claudication and pelvic ischemia [ 17 –19 ]. The 2019
European Society for Vascular Surgery guidelines recommend
preserving at least one IIA [1] . 

Numerous techniques have been reported to preserve the
flow of the IIA, including open surgical options such as bypass
surgery or repositioning the internal iliac, femoral-femoral by-
pass following AUI stent graft, and endovascular interventions
such as stent graft with branches into the internal iliac vessels
or the sandwich technique. 
Compared to complete endovascular interventions, open
surgery is more invasive, complex, and time-consuming. It
is not suitable for emergency interventions, such as rAAA.
The technique of placing an AUI stent graft combined with
femoral-femoral bypass is a viable option in an emergency sit-
uation. However, in our case, there was no suitable location to
deploy the CIA occlusion device due to the absence of bilateral
CIAs. This was not considered an ideal option due to the high
risk of a type II endoleak. 

Utilizing an iliac branch device (IBD; Zenith Zebis, Cook Inc,
Bloomington, IN) to preserve flow in the IIA is a useful tech-
nique, but it has drawbacks such as technical complexity and
limited availability of the device. In addition, this method is in-
appropriate in emergency situations such as rAAA or in cases
of anatomical abnormalities that increase the risk of compli-
cations, such as a straight aortic bifurcation, tortuous or calci-
fied iliac axes, the presence of thrombus in the CIA lumen, an
IIA ostial stenosis, or a calcified or aneurismal IIA [20] . In our
case, the left IIA was severely calcified, resulting in a severe
stenosis at its origin. The available IBD on the market by Jotec
has a short body length of 53 mm, including 27 mm overlap
on the limb of the SG main body, with a short limb length of
the SG main body at 85 mm. To achieve successful deployment
of the IIA branch of IBD, a total length ≥111 mm is required.
According to the instructions for use of IBD, the minimum di-
ameter for the internal-external iliac artery bifurcation is 18
mm. However, in our case, the total length from the left low-
est renal artery to the orifice of the right IIA was 108 mm, and
on the left side, it was 104 mm. The diameter of right iliac bi-
furcation was only 12 mm, making it completely anatomically
inappropriate for the IBD ( Fig. 4 ). Additionally, the high cost of
the device is prohibitive. 

The sandwich technique is an alternative method to a
custom-made device, used to maintain perfusion in branch
vessels originating in the region to be treated. In cases where
bilateral CIA is absent, it may be possible to use the sandwich
technique to simultaneously preserve both IIAs. However, in
this particular case, the patient had stenosis at the origin of
the left IIA and an emergency rAAA, so we decided to oc-
clude the left IIA and then perform arterial preservation on
the right side. According to a 2013 study by Lobato et al. [ 21 ],
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Fig. 4 – Imaging study by computed tomography: the length from the lower renal artery to the orifice of the right (A) and left 
external iliac artery (B) measured at 108 mm and 104 mm, respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

this technique has shown a very favorable technical success
rate and primary patency rate of 100% and 93.8%, respectively.
The sandwich technique may be preferred due to its simple
procedure, which involves commonly used stents by vascular
surgeons and the brachial artery approach that simplifies can-
nulation of the IIA. Although there were concerns about pos-
sible complications such as endoleak type III and stenosis or
occlusion of iliac arteries, these fortunately did not occur on
the last angiogram and 2-week postoperative CT in our case.
Nevertheless, further follow-up is necessary need to evaluate
long-term outcomes. 

Conclusion 

EVAR combined with the sandwich technique for preservation
of the IIAs can be an effective treatment strategy for rAAAs
with anatomical anomalies such as bilateral absence or insuf-
ficient length of the CIAs. The use of the sandwich technique
can provide a suitable landing zone for the SG and prevent
potential complications associated with sacrificing both IIAs.
Further studies are necessary to validate the safety and effec-
tiveness of this technique, but this case report demonstrates
the potential benefit of this approach in emergency situations
where alternative treatment options may be limited. 
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