Vol. 5, No. 1; 2021; pp 71-74
= CaseReport < DOI: 10.26676/jevtm.v5i1.183

Management of Subintimal Position of
Kissing Stents using Re-entry Catheter
with Cone Beam-Computed
Tomography Image Overlaid onto
Live Fluoroscopy

Lorenzo C Pescatori MD', Hicham Kobeiter MD'?, Haytham Derbel MD’,
Pascal Desgranges MD? and Vania Tacher MD'**

'Radiology Department, Henri Mondor Hospital, Assistance Publique-Hdpitaux de Paris, Créteil, France
“Paris-Est Creteil University (UPEC), Val-de-Marne, Créteil, France
*Department of Vascular Surgery, Henri Mondor Hospital, Assistance Publique-Hdpitaux de Paris, Créteil, France
“INSERM U955, Team 18, Créteil, France

Background: Several endovascular or surgical treatments have been proposed to treat total chronic occlusions of
the iliac bifurcation. Nowadays, endovascular options are considered as a first choice because of the decreased
perioperative morbidity-mortality. Nevertheless, unexpected intraoperative events may occur, such as dissection or
rupture of the iliac artery. We report a case of inadvertent bilateral false-lumen kissing-stent positioning, rescued
with stent extensions maneuvered using image fusion guidance.

Case presentation: A 60-year-old male patient was referred to our department because of a severe bilateral claudi-
cation, 8 months after placement of an iliac kissing stent for common iliac artery occlusion. A computed tomography
angiography (CTA) was performed, showing a bilateral dissection of the aorto-iliac bifurcation at the proximal part of
the stents, which were placed into the false lumen; the distal part was placed into the true lumens (TL). Lower-limb
perfusion was maintained by inferior mesenteric and hypogastric arteries. Because a CTA performed before the first
endovascular intervention showed no dissection of the aortic bifurcation, the flaps were probably created during
previous interventions. An endovascular revision was planned. After bilateral femoral access, the proximal part of the
flap was pierced with a needle-based re-entry device, deployed under three-dimensional cone-beam CT image over-
lay with bi-planar fluoroscopy. The lumen patency was then restored with stent extensions up to the renal ostia. The
final angiography showed stent patency. No complication occurred during the intervention. The patient was dis-
missed the following day, with good arterial femoral pulse and no further complications. An ultrasound color Dop-
pler performed 1 month after the intervention showed satisfactory blood flow of both iliac and femoral arteries as
well as a good flow in the lower limbs.

Conclusions: The integration of modern 3D image guidance and novel endovascular devices allows for the manage-
ment of adverse events using a minimally invasive approach.
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Figure 1 (a) Axial view of the aortic dissection over the proximal part of the iliac stents, with both the true lumen (asterisk) and
the false lumen (arrow) still patent. (b) Dissection of the distal part of the aorta, showing thrombosis of the true lumen (asterisk)
and patency of the two iliac stents (arrows). Axial view of a hypertrophic inferior mesenteric artery is shown (arrowhead). (c)
Distal part of the iliac stents, showing patency of the lumen and the native iliac arteries (arrows).

Figure 2 Axial (a) and coronal (b) cone beam computed tomography (CBCT) merged with pre-operative
computed tomography angiography (CTA) showing the stents (arrows) in the false lumen, a virtual needle
trajectory drawn between the true (asterisk) and false lumen (purple, green and light blue circles). The tip of a
0.014" guidewire is stuck at the top of the false lumen (arrowhead). (c) Outback re-entry catheter with the distal
part in the false lumen (asterisk) and the opened sharp tip piercing the intimal flap. The tip of the guidewire
(arrowhead) is passed through the flap into the true lumen.

report a case of an inadvertent bilateral false-lumen
kissing-stent positioning into the aorto-iliac bifurcation,
rescued with stent extensions maneuvered using image
fusion guidance.

Ethical Approval and Informed Consent

Ethical approval is not required for retrospective works,
at our Institution. Written informed consent was
obtained from the patient.

CASE REPORT

A 60-year-old male patient was referred to our institu-
tion at the beginning of April 2019 because of a severe
claudication of both legs, occurring after 50 m of walk-
ing. Because he had been treated with an iliac kissing
stent for common iliac artery occlusion 8 months prior,
an in-stent restenosis was suspected.

Computed tomography angiography (CTA) of the
abdominal aorta and lower limbs was performed, showing
dissection of the aorto-iliac bifurcation at the proximal

portions of the stents that were placed into the false
lumen; in contrast, the distal portions of both stents
were shown situated in the true lumens (TL). Despite
focal obliteration of the TL, lower-limb perfusion was
maintained via inferior mesenteric and hypogastric
arteries (Figure 1). Because CTA performed before the
first endovascular intervention showed no dissection of
the aortic bifurcation, we hypothesized that the flaps
were created during the previous intervention and the
stents were inadvertently deployed into the false lumen.
Thus, an endovascular revision was proposed.

Endovascular Management

The intervention was carried out in an interventional
radiology suite equipped with a biplanar flat panel, a
cone beam CT (CBCT) (Azurion 7 B20/15, Philips
Healthcare, Best, The Netherlands) and XperCT 3D
reconstruction software (Philips Healthcare).

A 6-Fr, 13-cm-long sheath was introduced into the
femoral common artery, on both sides. Then, 4-Fr cath-
eters (Bernstein, Cordis, Milpitas, CA) were directed
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Figure 3 (a) Once the guidewires were placed into the true lumen on both sides, two balloon-
expandable covered stents (arrows) were deployed in the abdominal aorta, with the proximal
part just below the renal arteries (arrowheads) and the distal part overlapping the stents
previously deployed. (b) Final angiography showing restored aorto-iliac flow through the stents
(black arrows), with thrombosis of the dissected distal aorta (asterisk), patent renal (arrowheads)
and hypogastric (white arrows) arteries.

into the top of the iliac stents. A CBCT was performed
to merge images with those of the pre-treatment CTA,
as described elsewhere [3].

After review of the multiplanar overlaid images, ideal
virtual re-entry needle trajectories were marked on the
workstation. C-arm inclinations corresponding to entry
point and needle progression views were defined for
each trajectory; virtual needle trajectories were merged
onto fluoroscopy images to create 3D images providing
guidance for the re-entry devices (Figure 2).

A re-entry catheter (Outback Elite Re-Entry Catheter,
Cordis, Miami, FL) was passed through the iliac stents, and
the tip of the device was deployed according to the trajectory
provided by the 3D images (Figure 2) and followed by means
of bi-planar fluoroscopy in order to keep control of the
re-entry point and the needle progression, simultaneously.

The flap was perforated on the first attempt, on both
sides, and a steel guidewire (0.014” Spartacore, Abbott Vas-
cular, Abbott Park, IL) was placed in the TL of the aorta.
Two glide catheters were inserted, and a control angiogra-
phy was performed to confirm the position into the TL.

Subsequently, two 7-Fr, 55-cm-long sheaths (Cook
Medical, Bloomington, Ind) were inserted and two
7-mm-wide, 59-mm-long Advanta V12 balloon expand-
able covered stents (Atrium Europe B.V, Mijdrecht,
The Netherlands) were deployed, with 1 cm overlapping

the previous stents and the remaining part inserted in
the TL of the aorta, thus restoring direct connection
between the aorta and iliac arteries (Figure 3). A final
angiography showed stent patency and no complica-
tions occurred during the intervention (Figure 3).

At the end of the procedure, the femoral accesses were
closed using 8-Fr Angioseals (Terumo, Tokyo, Japan). The
patient was dismissed the following day, with a good arterial
femoral pulse and no further complications. An ultrasound
colour Doppler performed 1 month after the intervention
showed satisfactory blood flow of both iliac and femoral
arteries as well as a good flow in the lower limbs.

CONCLUSION

We have reported the endovascular management of a
complication that occurred during stenting of the aorto-
iliac bifurcation. Dissection, especially when bilateral,
can cause distal embolization, worsening claudication
or loss of hypogastric vascularization, with subsequent
gluteal necrosis, ischemic colitis, impotence and spinal
ischemia [4]. Typically, the operator should suspect an
intraprocedural iliac dissection when the pressure gradient
between the pre- and post-stenotic tract is lost. During
the operation, the suspicion can be confirmed in several
ways, although the most reliable seems to be an evaluation
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of either the artery wall using intravascular ultrasound
or the vascular network using an injected CBCT, allow-
ing to check for both the position of the catheter and the
patency of the artery [5].

Days after the procedure, the patient should undergo
a duplex ultrasound to explore the flow restoration. In
the case of neither flow restoration nor clinical improve-
ment, a CTA should be performed to search for the rea-
sons behind the procedure’s inefficacy.

In the presented case, dissection was limited to the
common iliac arteries and did not cause an acute lower-
limb ischemia as the patient suffered from chronic clau-
dication due to bilateral iliac artery occlusion and he
already had a hypertrophic collateral vascular supply to
the pelvis and lower limbs.

Nowadays, the kissing-stent technique is the first-line
treatment for proximal common iliac artery stenosis,
because of its lower complication rate relative to open
surgery [1]. Nevertheless, iliac manipulation remains
challenging, because complications, although rare, can
lead to major consequences [4]. Different rescue options
have been discussed, and an endovascular approach has
been decided as first choice, in order to keep surgery as
a second option, in case of failure. Thus, the interven-
tion was carried out using a combination of tools and
techniques, well known but never used together so far.

Aortic fenestration was described in 1990 for the first
time [6] and, since then, many techniques have been pro-
posed for this purpose. The re-entry catheter with a needle
tip facilitates passage through the endothelial flap and allows
direct cannulation of TL [7]. The maximal extension of the
tip is 10 mm, which was enough in this case as the TL was
narrowed and compressed between two flaps on both sides.

As shown, the possibility to acquire 3D images in the
angiography suite and to overlay them with pictures
from fluoroscopy, allows safe and precise planification
of challenging interventions that, otherwise, would
require multiple controls and long X-ray exposure [8].

In this case, the availability of a biplanar machine
may have reduced the intervention time, allowing simul-
taneous control of entry point and progression trajec-
tory, unfeasible with a single panel.

In conclusion, the opportunity to integrate modern
3D image guidance and the high-performing endovascu-
lar devices allowed safe and rapid management of
adverse events using a minimally invasive approach.
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