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INTRODUCTION:  Endovascular  repair  of  infra  renal  aortic  aneurysm  is  becoming  the  preferable  method  of
intervention  compared  to  open  surgery  due  to  the  lower  early  morbidity  rates.  One  of the  complications
during  the  procedure  is contra-lateral  gate  (CLG)  maldeployment.  Learning  the endovascular  salvage
options  is  necessary  to avoid  the  morbidities  of  open  surgical  conversion.
PRESENTATION  OF  CASE:  we  present  a case  of  maldeployment  during  an  endovascular  exclusion  of  aortic
aneurysm  in  a  high  cardiac  risk  patient  for whom  an endovascular  management  was  successful.
Contralateral gate
Endovascular repair
Infrarenal aortic aneurysm
Maldeployment
Case report

DISCUSSION:  We  discuss  the  detailed  technical  aspect  in  managing  CLG  maldeployment  in  our case  as
well  as  variable  options  from  literature.
CONCLUSION:  Despite  the  available  possibility  to  convert  to open,  there  are  multiple  endovascular  bail
out alternatives  to manage  maldeployment  that  can  be successfully  performed  by  experienced  interven-
tionalist.

© 2021  The  Authors.  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

The most important factor to predict a successful EVAR is proper
planning. Identifying anatomical difficulties is mandatory to avoid
unpleasant surprises. Neck angulation, iliac tortuosity, and throm-
bus load can have an impact on the procedure [1]. Adequate
knowledge of the chosen device design (bimodular/trimodular) and
its possible pitfalls cannot be over emphasized.

Completion of EVAR requires CLG catheterization, a major step
that could be achieved easily or could be quite challenging [2]. If the
wire is misplaced and the surgeon proceeded with final deploye-
ment, not recognizing this technical error, maldeployment will
occur in the aortic sac. If not diagnosed intra operatively, malde-
ployment can result in serious complications [3]. Open conversion
is an option but it precludes increased perioperative mortality and
morbidity.
Our case presents a unique uncommon complication that is spe-
cific for tri-modular devices and discusses the endovascular options
of salvage. This intervention was performed in King Faisal Specialist

Abbreviations: EVAR, Endovascular Abdominal aortic Aneurysm Repair; CLG,
Contra-Lateral Gate; CABG, Coronary Artery Bypass Graft; CTA, Computed Tomog-
raphy Angiogram.
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ospital and Research Center which is a community tertiary cen-
er. This work has been reported in line with the SCARE as well as
ROCESS criteria [4,5].

. Case presentation

A 74-year-old gentleman who  was  referred to vascular surgery
linic with a 9-cm infra-renal abdominal aortic aneurysm and mild
ack pain. He is known to have hypertension, coronary artery dis-
ase, with history of CABG. He was declared as a high risk for open
epair by cardiologist, so percutaneous elective EVAR under local
nesthesia was  planned. His family and psychosocial history were
nremarkable.

A low-profile tri-modular device was chosen because of his
mall iliac arteries and tortuosity. The procedure was performed
y a senior vascular surgery consultant with immense experience

n endovascular interventions.
The EVAR was started with bilateral femoral percutaneous

ccess. The main body of the endograft was deployed successfully
right femoral access) with its both short limbs facing anterio-
osterior position due to the severe iliac tortuosity. The CLG was
annulated without difficulty and the position inside the main body
f the graft was confirmed by twisting the pig tail catheter inside.
According to the fluoroscopy images, the location of the wire
eemed to be in the correct place so deployment of both iliac limbs
as  performed. Completion angiogram revealed maldeployment

f both limbs in to the ipsilateral gate (Fig. 1).
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Fig. 1. Maldeployment of both iliac limbs in to the ipsilateral gate in a trimodular
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procedure in vascular surgery [6]. Recognition of intraoperative
design.

After recognition of the problem we proceeded endovascular
salvage. Cannulation of the contra lateral gate was achieved via a
retrograde access from the left femoral artery. Hydrophilic wire was
manipulated between the maldeployed left iliac limb and the native
common iliac artery with the help of Vertebral catheter until we
accessed the aneurysmal sac. Another wire was passed and crossed
over the flow divider from the ipsilateral limb (right femoral artery).
This wire was snared from the left femoral access. Afterwards, three
balloon expandable covered stents were deployed starting from

the flow divider of the main stent graft all the way down the left
CIA bifurcation. The maldeployed limb was squeezed between both
iliac stent grafts using kissing balloon technique (Fig. 2).
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Fig. 2. The final angiogram images of our patient after balloon expandable cover
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ig. 3. CTA follow up prior to hospital discharge showing the crushed maldeployed
tent (RED arrow) and the other patent covered stent. No evidence of endoleak.

Patient recovered from the procedure without complications
nd discharged home after two  days. He was placed on dual
ntiplatelets therapy for 6 months. At 3-, 6-, and 12-months follow-
p, the patient was symptom free and had good distal pulses
n physical examination. Computed tomography angiogram (CTA)
ollow-up revealed complete exclusion of the aneurysm sac, no
ndoleak, decreased aneurysm size, and patent bilateral EVAR
imbs (Figs. 3 and 4). The patient was instructed to continue aspirin
or life and educated about the importance of an annual CTA follow-
p.

. Discussion

Endovascular abdominal aortic aneurysm repair is a common
hallenges is important to prevent procedural complications. A
tent graft device is deployed during EVAR to exclude the aneurys-
al  sac. Variable designs are available with multiple components

ed stents deployment crushing the left iliac extension stent graft of EVAR.
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Fig. 4. Post EVAR3D reconstruction of the previous follow up CTA.

(bi-modular and tri-modular designs) and selection depends on
preoperative planning [7].

Cannulation of the CLG is a major step for a successful EVAR.
It can be accomplished within few minutes, or sometimes may  be
challenging [2,8]. Multiple anatomical factors contribute to difficul-
ties in CLG cannulation like a large aneurysm with little thrombus,
narrowed residual aortic lumen with large thrombus load, or severe
aortic neck / iliac arteries tortuosity. Device’s design can influence
the ease of CLG cannulation. Wire misplacement anywhere out-
side the CLG of the main body stent graft can result in subsequent
improper deployment of the endograft (maldeployment). Aneurys-
mal  sac is not successfully excluded in this complication and the risk
of rupture is high if not recognized and managed intraoperatively
[9].

Confirmation of correct wire location is necessary prior to
deployment of the contralateral limb and can be performed using
variable methods (Moulding technique or the Pig tail rotation)
[10,11]. Ren-Fu Shie et al. has described a step-by-step method to
facilitate cannulation of the CLG in 83 patients during which the
orientation of the image intensifier was manipulated. Average time
to cannulation was 22.88 s (range 1–174 s) [12]. Turret technique
describes the use of a reverse curve catheter and manipulate it via
the end of a long sheath to allow a 360◦ steering toward the gate
[13]. An antegrade access can achieve successful CLG catheteriza-
tion in a shorter time avoiding prolonged radiation exposure and
operative time. Titus et al. had prospectively studied 101 EVARs
comparing cannulation times in retrograde versus antegrade can-
nulation with snare. Median cannulation times were similar (2.7
and 3.9 min  respectively), however, the author mentioned that if
retrograde cannulation was not achieved in 5 min, the chances of

eventual success decreased significantly, and crossover with snare
was more efficient [14]. Brachial access remains another bail out
technique but with frequent local access complications [15]. p
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Maldeployment is a rare technical complication that is pre-
entable by following the mentioned techniques. When it occurs,
he contralateral limb endograft is usually deployed in the aneurys-

al  sac. Two  cases of maldeployment of the CLG within the sac
ere described in literature and salvaged endovascularly [11,16].
ur case is unique in that maldeployment occurred within the ipsi-

ateral limb of the main body endograft which will result in failure of
he procedure as well as subsequent lower limb ischemia. We used

 tri-modular endograft which has a shorter limb compared to the
imodular design and this might have contributed to the develop-
ent of this situation. The wire has missed the CLG and passed in

o the ipsilateral limb. Pig tail catheter twisting method had con-
rmed the location of the wire being inside the main body of the
ndograft (but not inside the CLG) which resulted in deployment
f both iliac limbs within the ipsilateral gate.

Although conversion to open surgery is an option but it car-
ies a considerable risk in a cardiac patient. Variable endovascular
echniques can be performed by an experienced interventionalist
o salvage this complication including:

 Use of aorto-uni-iliac stent graft configuration with femora-
femoral bypass.

 Plugging the CLG from brachial access and performing femoral-
femoral bypass.

 Cannulation of the CLG through the ipsilateral femoral access and
cross over, passing a wire between the maldeployed graft and
native artery then snare it distally and deploy a new contralateral
limb.

 Gain access to CLG via an antegrade access (contralateral femoral
artery), pass the wire between the maldeployed graft and the
native artery, then snare it from the ipsilateral limb over the flow
divider, and deploy a new contralateral limb. This was performed
in our case. We  found balloon expandable stents superior in radial
force and durability within a crowded iliac system compared to
the conventional softer iliac extension limbs. No cases of malde-
ployment of both iliac limbs in the ipsilateral gate were found in
literature.

. Conclusion

Maldeployment of both iliac limbs inside the ipsilateral gate is
 unique complication associated mainly with tri-modular devices.
nce identified, open conversion is the best option in good risk
atients. There is multiple Endovascular bail out alternatives in
igh-risk patient and with experienced endovascular interven-
ionalist. The long-term outcomes of these techniques need to be
alidated.
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