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Is endovascular treatment of aorto-iliac aneurysms with simultaneous unilateral
revascularization of internal iliac artery by branched iliac stentgraft sufficient?

Petr Drac?, Marie Cerna®, Martin Kocher®, Petr Utikal?, Rohit Philip Thomas*

Aims. The coverage / occlusion of internal iliac artery (IIA) during endovascular treatment of aorto-iliac aneurysms (AlA)
can be associated with risk of ischemic complications. To reduce these complications, unilateral or bilateral iliac branch
device implantation (IBDI) has been reported. This study aims at evaluating the efficacy of simultaneous unilateral IBDI
in the treatment of AlAs and comparing our results with literature.

Materials and Methods. From March 2010 to December 2019, 27 patients (25 men, 2 women, range 54-84 years) were
treated for aorto-iliac/isolated common iliac aneurysms with simultaneous unilateral revascularization of Il1A and surgi-
cal / endovascular occlusion of contralateral IlA. 27 iliac-branched devices were implanted in 27 patients. The results
including ischemic complications were evaluated and compared with literature.

Results. The technical success was 100% with no perioperative mortality and morbidity of 3.7%. Primary internal
iliac branch patency at a median follow-up of 52 months (range 1-118 months) was 96.42%. Secondary endoleak was
observed in 6 patients (Type 1a [1], Type 1b [1], Type Il [4]) and inflammatory complication in 1 patient. The incidence
of buttock claudication one year after the procedure was 11.1%. Except for buttock claudication no other ischemic
complications occurred.

Conclusion. Unilateral flow preservation in the IIA territory using IBDI is associated with a lesser, but a certain risk of
ischemic complications. Bilateral IBDI with bilateral flow preservation of llAs increases the complexity, procedure -/
fluoroscopy times, contrast agent volume and cost, however, may further reduce these ischemic complications.
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INTRODUCTION not necessarily occur due to rich collateral circulation.
Buttock claudication and erectile dysfunction are not rare
Abdominal aortic aneurysms (AAA) are associated in these patients and have significant negative impact on
with the involvement of at least one common iliac ar- the quality of life®. Here revascularization of the IIA, at
tery (CIA) in approximately 18-40% of the patients'®.  least unilateral, may reduce the above-mentioned ischemic
Endovascular treatment of AAA extending to unilateral — complications®!.
or bilateral common iliac bifurcations requires anchorage To prevent these ischemic complications, the treatment
of the stent-graft distally to external iliac arteries (EIA), possibilities include either creating a surgical bypass'!,
with consequent coverage/occlusion of the origin of the  or using one of the developed endovascular techniques;
internal iliac arteries (IIA) to exclude the aneurysm from  snorkel/chimney graft implantation, sandwich / parallel
the circulation. The reasons for coverage/occlusion of [IA  technique or iliac branch device implantation (IBDI)
origin also include isolated CIA aneurysms extending to  (ref.'>!3). Of these IBDI has become the most popular
the common iliac bifurcation. In case of bilateral CIA  endovascular technique in this group of patients. The aim
aneurysms with insufficient length of the proximal and  of this study is to evaluate our results and experience of
distal neck, it is necessary to implant a bifurcated type  endovascular treatment of bilateral aorto-iliac aneurysms
stent-graft with distal anchorage to both the EIAs. The (AIA) or bilateral isolated CIA aneurysms with simulta-
coverage /occlusion of the IIA on one side rarely leads  neous unilateral revascularization of IIA with IBDI and
to serious ischemic complications’, however the need to  surgical or endovascular occlusion of the contralateral IIA
occlude the origin of both the IIAs can be associated with  to prevent ischemia in the IIA territory and compare our
higher risk of colon ischemia, buttock claudication, spi- results with those reported in literature.
nal ischemia and erectile dysfunction, although this may
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MATERIALS AND METHODS

A retrospective analysis of a group of patients with
AAA extending to both CIAs or isolated aneurysms of
the both CIAs treated endovascularly with a branched
stent-graft implantation for flow preservation of one of
the I1As and surgical or endovascular occlusion of the pat-
ent contralateral IIA was performed. From March 2010
to December 2019, a total of 27 such patients (25 men,
2 women, Mean age 71,1 years, Median age 72 years -
Median age men: 72 years, Median age women: 79 years)
were treated endovascularly.

The morphology of the aneurysms was variable within
the patient group (Table 1). In 24 patients the infrare-
nal aneurysm of the abdominal aorta extended to both
common iliac bifurcations (Aneurysm Type Ilc/2). In 1
patient with juxtarenal abdominal aortic aneurysm, the
aneurysm also extended to both common iliac bifurca-
tions (Aneurysm Type III/ Ilc /2). One patient had an-
eurysm of both CIA extending to both common iliac
bifurcations without involvement of the abdominal aorta.
Another patient presented with isolated CIA aneurysms
on both sides extending to common iliac bifurcations after
surgical repair of the infrarenal aorta.

The different morphology of AIAs was treated as fol-
lows: 24 patients with Type Ilc/2 aneurysms received a
bifurcated stent-graft with anchorage of the iliac com-
ponent to the EIAs and revascularization of one of the
ITAs with embolization of the contralateral IIA. For one
patient with type III/IIc/2, a fenestrated stent-graft of the
abdominal aorta along with revascularization of one of
the ITAs and embolization of the contralateral IIA was
performed. For the patients with CIA aneurysms extend-
ing to both common iliac bifurcations after surgical re-
pair of the abdominal aorta a bifurcated stent-graft with
revascularization of one of the IIAs and contralateral oc-
clusion of the other IIA was performed. The isolated CIA
aneurysms without the involvement of the infrarenal aorta
were treated in the similar manner.

In total, 27 IIAs were revascularized in 27 patients,
with 13 on the right side and 14 on the left side. In all
these 27 patients, the contralateral ITA was either embo-
lized or surgically ligated. For embolization of ITA metal
coils (Nester Coils, Cook Incorporaded, Bloomington,
USA) were used in 10 patients and Amplatzer Vascular
Plugs (AGA Medical Corporation, Plymouth, USA) in
another 15 patients. IIA was surgically ligated in 2 pa-
tients. The etiology of the aneurysm was degenerative in
all the patients.

The incidence of eventual ischemic complications in
the territory of IIA in our patient group was evaluated
clinically during follow-up. Questions were focused on
signs of ischemic complications (buttock claudication,
spinal cord claudication & intestinal ischemia). The re-
sults were analyzed and compared with those in literature.

Stent-graft
For all the patients with type IIc aneurysms ex-
cept for one, bifurcated Zenith Flex Stent-graft (Cook
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Table 1. Distribution of vascular morphology of aortoiliacal
aneurysms in the patient group indicated for endovascular
treatment with simultaneous revascularisation of internal iliac
artery by branched iliacal stentgraft.

Vascular morphology of aortoiliacal aneurysms n (%)
AAA IIc/2 24 (88.9)
AAA TII/IIc/2 1(3.7)
Bilateral AAIC 2(74)

AAA llc/2 - infrarenal aneurysm of the abdominal aorta extended to
both common iliac bifurcations.
AAA 111/ IIc/2 - juxtarenal abdominal aortic aneurysm extended to
both common iliac bifurcations.
Bilateral AAIC - aneurysm of both common iliac arteries extending to
both common iliac bifurcations.

Incorporated, Bloomington, USA) and branched iliac de-
vice (William Cook Australia, Ltd., Brisbane, Australia)
were used. For one patient with juxtarenal AAA extending
to both common iliac bifurcations, a Zenith Fenestrated
AAA endovascular graft (William Cook Australia,
Ltd., Brisbane, Australia) for the abdominal part and
a branched iliac device as above was implanted for the
pelvic part. Even for isolated CIA aneurysms where it
was necessary to implant a bifurcated stent-graft with
branched iliac component, a bifurcated Zenith Flex
stent-graft was used. As bridging stent-graft to the IIA
from branch of iliac component, self-expanding stent-graft
Fluency (Angiomed GmbH & Co, Medizintechnik KG,
Karlsruhe, Germany) was used in all the patients.

Procedural details

All the procedures were performed in the hybrid
OP room. First, the contralateral IIA was embolized,
either with metal coils or vascular plugs, or was surgi-
cal ligated for the prevention of a type II Endoleak after
stent-graft implantation. The iliac branched component
was then introduced ipsilateral. The catheterization and
implantation of the bridging branch stent-graft was then
performed from the contralateral side across the bifur-
cation (Fig. 1). The planning of the stent-grafts always
complied with the morphological criteria recommend-
ed by the manufacturer. Subsequently the bifurcation
main body of the stent-graft and connection stent-graft
to the branched iliac component was implanted. The
procedure was finished with the implantation of the iliac
component of the contralateral side. Only in one patient
with juxtarenal aneurysm the embolization of the one
of the ITAs and implantation of the fenestrated com-
ponent was performed first, followed by implantation
of the branched component at the end. The procedure
then continued with implantation of main bifurcation
body, connection stent-graft and the iliac component.
Technical success was defined as successful implanta-
tion of the stent-graft without angiographic evidence of
endoleak Type I or III.

The procedure was performed in spinal anesthesia in
20 patients and in general anesthesia in 7 patients. The
procedure was performed with bilateral inguinal access
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Fig. 1. DSA (Digital substraction angiography) showing the
contralateral implantation of the iliac branch device across the
bifurcation.

with arteriotomy in all 27 patients. All the procedures
were covered with broad spectrum antibiotics and intra-
venous Heparin (7500 IU) during the procedure.

The follow-up protocol of the patients did not differ
from that of patients after standard endovascular treat-
ment of AAA. At the end of the procedure without the
evidence of type I or III endoleak in the control angio-
gram (Fig. 2), a follow-up CT examination was performed
after 12 months and thereafter yearly'. The patency of
the iliac branch was defined as uninterrupted filling of
IIA and the internal iliac branch with contrast medium.
The reduction or enlargement of the aneurysm size was
defined a change of size of more than 5 mm. The clinical
examination of the patients were done after a month, 6
and 12 months after the procedure and thereafter yearly.

RESULTS

The procedure was technically successful in all pa-
tients without the need of surgical conversion. The iliac
branch was implanted in all patients according to the
predefined plan. The primary technical success and the
perioperative patency of the revasularized ITA was thus
100% in our patient group. However in 2 patients, it was
necessary to reline the iliac branch created by the self-
expanding stent-graft with another balloon-expandable
stents at the point of attachment to the branched compo-

Fig. 2. DSA after the procedure showing patent renal arteries and iliac branch of stentgraft and no evidence of Type 1 or III

Endoleak.
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nent because of insufficient deployment. No primary type
I or III endoleak was observed.

The average duration of the procedure due to com-
plex technical considerations was longer when compared
to the classic stent-graft implantation - 156 min (range
90-225 min). In the first 10 patients where metal coils
were used for embolization of the contralateral IIA, the
average procedure duration was 179 min (134-225 min),
meanwhile the average procedure time reduced to 140
min (90-215 min) where vascular plugs were used for the
embolization.

No patient died within 30 days after the procedure,
with a corresponding mortality of 0% in our patient group.
In one of the patients, the postoperative period was com-
plicated by repeated bleeding from the arteriotomy site
with repeated revisions. No other perioperative complica-
tions were observed. Thus perioperative morbidity was
3.7%. The length of hospital stay in our patient group
ranged from 5 to 71 days (Mean 10.2 days, Median 8
days).

The median follow-up period in our patient group was
52 months, ranging from 1 to 118 months. 24 patients had
follow-up more than one year. Two patients died during
follow-up, 2 and 6 months after endovascular treatment.
None of these patients died due to reasons related to the
endovascular treatment. No patients were lost during the
follow-up.

The primary patency of the internal iliac branch was
96.42% in the patient group. During the follow-up only
one of the iliac branch showed occlusion, coincidentally
in the first patient of the group, after 1 year. This resulted
in buttock claudication, which still persists 9 years af-
ter occlusion of the iliac branch. Apart from the above
mentioned occlusion of the iliac branch, secondary en-
doleak was observed in 6 patients (Type IA -1, Type IB -1
and Type 1I-4) as late complications. Endoleak was not
detected at anchoring part of the iliac branch. In one
patient, inflammatory complication was observed with
sudden high temperature and elevated laboratory inflam-
matory markers. A PET-CT done confirmed the inflam-
matory infiltration in the proximal neck of the aneurysm
and exclusion of other etiologies. The condition was
conservatively managed with antibiotics. After 2 months
the patient improved clinically with disappearance of the
inflammatory findings. This patient is now followed up
for 44 months and is without any further treatment and
clinical complaints and complications on the follow-up
CT. No migration of stent-grafts was observed and no
patient required secondary late surgical conversion.

Of the 24 patients monitored for more than one year,
the aneurysmal sac reduction was observed in 13 patients
(54.2%). The sac-size remained constant in 9 patients
(37.5%). An increase in the aneurysmal sac size was ob-
served in 2 patients (8.3%).

In one patient with increased aneurysmal sac size
detected at the first follow-up CT after endovascular
treatment, the observed type Ib endoleak was treated by
implantation of a distal extension segment, which led to
decrease in sac size on further follow-up. In the other
patient with increased aneurysmal sac size two years after
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the procedure a type la endoleak was detected. The patient
was treated with implantation of a proximal stent-graft
extension. On follow-up the sac size remained stationary.
All 4 patients with type II endoleak have a stationary
aneurysmal sac size and therefore endovascular treat-
ment is not indicated. In context of late complications,
a total of 3 patients (11.1%) were therefore treated, one
was treated conservatively with antibiotics (3.7%) and 2
patients (7.4%) underwent endovascular re-interventions.
Except for buttock claudication, no other ischemic
complications was observed in our patient group. Buttock
claudication occurred in 2 patients in the early postopera-
tive period after the procedure and is still ongoing even
after IIA branch was patent. In another patient, buttock
claudication occurred after the occlusion of the iliac
branch in follow up 1 year later and is still ongoing. Thus
the incidence of buttock claudication one year after the
procedure was altogether 11.1% in our patient group.

DISCUSSION

Anchorage of iliac components to bilateral EIAs with
coverage / occlusion of origin of bilateral ITA used to
be the standard for endovascular treatment for type 1I/c
abdominal aortic aneurysms and for isolated bilateral
CIAs extending to iliac bifurcations. With this treatment
the patients are at a risk of possible ischemic complica-
tions in the pelvic region, which may be manifested by
gluteal claudication, erectile dysfunction, colon ischemia
or paraplegia.

Gluteal claudication is reported to have an incidence
of 35-63 % after bilateral AIl embolization'>>'® postop-
eratively and this tends to improve and fade over time
due to the development of collaterals'®. However reports
also exist in literature with no improvement of buttock
claudication®. Lee et al reported that no patients with
buttock claudication returned to their baseline state after
ITA embolization, despite significant improvement in their
disability score®. The overall incidence of erectile dys-
function is reported to be 24%, colon ischemia 3.4% and
spinal cord ischemia less than 0.1% (ref.!?). Devastating
and life-threatening ischemic events (colon ischemia,
spinal cord ischemia and buttock necrosis) are rare but
may lead to serious or fatal complications, when they oc-
cur??*, Bilateral IIA embolization leads to frequent, more
severe and persistent buttock claudication and erectile
dysfunction?. Whether the IIAs occlusions are done se-
quentially or in one session does not affect the occurrence
of complications. The number of ischemic complications
in patients receiving I1A occlusion sequentially or in one
session is reported not to be statistically different!” '8,

All the above-mentioned literature, clearly illustrates
the importance of revascularization of the IIA territory
during endovascular treatment. Several treatment modali-
ties were developed to preserve the flow in one or both
the IIAs during the endovascular treatmet, thereby also
avoiding the anchorage of stent-graft to the diseased CIA.
Open surgical techniques including internal iliac bypass
or transposition has been described in literature. Arko et
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al proved in a small series of patients a 50% incidence of
early buttock claudication after ITA embolization, and a
significant reduction in the incidence of buttock claudi-
cation after hypogastric bypass with a mean follow up of
15 months?. The endovascular techniques described in
literature include snorkel / chimney graft implantation,
sandwich / parallel technique and reconstruction of the
ITA with an IBDI. Of these IBDI has become the widely
used option in the recent years.

The IBDI aims at preventing the ischemic complica-
tions by maintaining the blood supply to the complete
pelvis due to its rich collateral circulation. The results of
our patient group with unilateral ITA preservation dem-
onstrates its overall efficacy in prevention of the ischemic
complications (11.1% incidence of buttock claudication)
in comparison to the occlusion of both the IIAs. No other
ischemic complications were observed in our group.

The development of ischemic complications is also
greatly influenced by the level of internal iliac occlusion,
where the proximal occlusion at the level of its origin is
associated with lesser complications than distal occlusion
compromising the effective inflow to the collaterals!>6.
Buttock claudication occurred in 2 patients in our group,
both on the same side of IIA embolization in the early
postoperative period. In both the patients the contralat-
eral ITA was embolized with metal coils distally, although
it was tried to avoid the distal embolization. The distal
location of the embolization material leads to blockage
of the collateral circulation and more frequent occurrence
of claudication'"'®?” compared to the embolization in the
proximal segment. The occlusion of the proximal segment
of the IIA is practically always possible with the use of
vascular plugs and the incidence of claudication is re-
ported to be lesser with vascular plugs compared to that
of metal coils %, In addition the use of vascular plugs
also reduces the duration of the procedure and is cheaper
compared with metal coils?®3°. All these facts could be
confirmed by our own results and experience.

The results of our study are in accordance with uni-
lateral / bilateral IBDI reported in literature in relation
to technical success (range 84-100%), perioperative
mortality (range 0-1.4%) and perioperative morbidity
(range 2-13.3%), primary IBD patency and number of
re-interventions®*"**, The unilateral IBDI is also reported
to be associated with significant lower incidence of but-
tock claudication and overall ischemic complications one
month after the procedure in comparison to those with-
out revascularization of IIA (ref.’®). However here the
patient group included those with IIA aneurysms and with
chronic atherosclerotic IIA occlusions. In atherosclerotic
occlusions the risk of incidence of ischemic complications
may be decreased due to its chronic nature and presence
of well-developed collateral system in comparison to acute
occlusion following embolization during the procedure.

Recently studies of endovasular treatment of bilateral
AIA | bilateral isolated common iliac artery anerysms
with bilateral IBDI have been published****. These de-
monstrate better outcomes in relation to the prevention
of ischemic complications and is reported to have similar
technical sucess compared to unilateral IBDI. De Marino
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et al reported no early and late ischemic complications in
a group of 29 patients with bilateral IBD implantation®.
The group included young physically and sexually active
patients with suitable anatomy and those with a previous
or concomitant surgery for a thoraco-abdominal aortic an-
eurysm or with impaired collateral circulation to the IIA
territory. Technical success was reported to be achieved
in 95% (in 55 of the 58 IBDs). Similarly Maldonado et
al reported only 2.5% risk of buttock claudication and no
other ischemic complications in patients with bilateral
common iliac artery aneurysms treated with bilateral
IBDI (ref.3*). Technical success was achieved in 97.9% (in
46 of the 47 patients). Additionally they reported that bi-
lateral IBD implantation despite its increased procedural
complexity, requires only minimally increased fluoroscopy
time, procedural time and contrast material volume when
compared with unilateral IBD implantation.

The current vascular guidelines provide no recommen-
dations regarding bilateral IBDI (ref.’’). However both
the above mentioned recent studies have been published
after the publication of the present guidelines and at pres-
ent no comparable trials between unilateral and bilateral
IBDI exist in literature. Nevertheless, promising results of
bilateral IBDI with regard to reduced risk of incidence of
ischemic complications may prompt to include bilateral
IBDI in the endovascular treatment of AIAs with suitable
anatomy in future. Further studies including randomized
controlled trials could validate these results in the future.

CONCLUSION

Unilateral flow preservation in the IIA using IBDI
reduces risk of ischemic complications when compared
to its bilateral occlusion. Nevertheless, it is still associated
with a certain risk of ischemic complications. Bilateral
flow preservation of IIA with bilateral IBDI, although
increases the complexity, procedure-/ fluoroscopy times,
contrast agent volume and costs, may further reduce these
complications.
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