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Abstract

The aim of the study is to describe an endovascular manoeuvre that can help in the cannulation and stenting
of difficult renal arteries in endovascular thoracoabdominal aortic aneurysm exclusion (EVAR) with a branched
stent graft.

Routinely, dedicated branch and target vessels are cannulated in antegrade fashion through a transaxillary
approach. If renal arteries are steep, tortuous, and unfavourable, cannulation failure can preclude a successful
endovascular procedure. In that situation, the guidewire slips off the artery. However, another guidewire and
balloon can be introduced to the target vessel through femoral access. Expansion of an additional percutaneous
transluminal angioplasty (PTA) balloon in the target vessel grabs the guidewire or catheter cannulated in typical
fashion and prevents it from slipping off. At this point, a stiffer wire can be introduced, and the covered stent
easily bridges the target vessel. The rest of the procedure is continued typically.

Expansion of an additionally introduced balloon allows the surgeon to grab the guidewire in the renal artery,
thus excluding an aneurysm during EVAR. Our early experience shows that this method is effective and durable.
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Introduction

Multi-branched stent grafts (mbSG) have established
a position in endovascular repair (EVAR) of thoracoab-
dominal aneurysm (TAAA) [1]. When first introduced,
all multi-branch prostheses were custom-made devices
tailored based on the patient’s anatomy and required
5 to 6 weeks for manufacturing. This time frame was not
acceptable in urgent cases of symptomatic or ruptured

aneurysms. The necessity for off-the-shelf mbSG led
to the production of the Zenith t-Branch device (Cook
Medical, Bloomington, IN, USA), which according to
studies, could be a treatment solution for over two-
thirds of patients requiring a stent graft [2, 3]. However,
target artery cannulation and connection with the bridg-
ing stents can be challenging in unfavourable anatomy.

The aim of the study is to present two cases in which
the technique of unusual renal artery (RA) connection
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was used to provide information that will help in cases
of marginally suitable anatomy to bridge the renal arter-
ies and allow endovascular treatment of symptomatic
thoracoabdominal aneurysm.

Case study

Zenith t-Branch is a one-size prosthesis that has four
downward-oriented branches dedicated to the visceral
arteries: celiac trunk, superior mesenteric artery, and
both RAs. After adequate thoracic device placement,
mbSG is introduced through femoral access. It is man-
datory to position branches over the target vessels
with an adequate gap. In typical fashion, vessels are
catheterized antegrade with dedicated cuffs through
axillary access. However, in cases of a steep angle of
an RA, introducing a covered stent could be challenging
or even impossible. If we manage to introduce at least
a hydrophilic guidewire, it can be grabbed in the RA
using a standard PTA balloon inserted into the RA
through femoral access.

The surgery started through brachial access. After
insertion of a long (380 cm) hydrophilic guidewire pass-
ing through the left brachial artery and femoral artery,
the long |2F sheath was introduced through the left
axillary artery. Then, thoracic endograft and a Zenith
t-Branch were introduced, positioned, and deployed.
Subsequently, we performed cannulation of the visceral
arteries. In cases of steep angles of RAs (Fig. |), we
cannulated and bridged the right RA from the contra-
lateral branch to have a more convenient angle of the
guidewires during cannulation. However, twice in the
left RA, the manoeuvre was insufficient. Although we
could cannulate it with guidewires, even a hydrophilic
catheter slipped off during introduction, regardless
of the type of guidewire used. We then introduced
another guidewire and catheter to the left RA through
left femoral access. Next, we advanceda 5 mm X 2 cm
PTA balloon over the wire into the vessel next to the
guidewire introduced from above and through the
branch. The balloon was expanded in the artery, thus
grabbing the guidewire introduced from above (Fig. 2).

This manoeuvre grabbed the guidewire and pre-
vented it from slipping out during catheter introduction.
When the artery was catheterized and the balloon was
re-expanded again, it was possible to introduce a stiffer
wire (Rosen, Cook Medical) and bridge the artery with
a Viabahn covered stent (WL Gore, Flagstaff, AZ, USA).
Control angiography showed full patency of the stents
without any kinking and proper nephrogram (Fig. 3).

Figure |. Intraoperative fluoroscopy shows steep angles of
renal arteries (arrows)

Figure 2. Expanded balloon grabs guidewire and prevents it
from slipping out

Subsequently, the procedure was continued in the typ-
ical fashion. Total operation time, blood loss, radiation
dose and radiation time are presented in Table |.

We used this technique in the cases of two patients
who were admitted due to symptomatic TAAA. They
were both unsuitable for open surgery due to comor-
bidities, and it was risky to wait for manufacture of
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Figure 3. Control angiography with patent stent to the left
kidney

Table 1. Total operation time, radiation dose, radiation time
and blood loss during procedures

Patient | Patient 2

Total operation time [min] 720 280
Radiation dose [mGy/m’] 49.4 6.42
Radiation time [min] 3253 78.2
Blood loss [mL] ~2000 ~500

a customized device. Therefore, we decided to use the
Zenith t-Branch device, although steep-angle RAs were
in opposition with its instruction for use [4].

For both patients, the postoperative period was
not complicated, with routine 2-day intensive care unit
stay for each. No deterioration of kidney function was
observed. Unfortunately, Patient | had a basilar artery
aneurysm that was unknown before surgery, and it
ruptured on the third postoperative day. The rupture
was complicated by pons ischemia and cerebral death.
Patient 2’s postoperative stay was uneventful, and the
total postoperative hospital stay was 5 days. AngioCT at
the 6-month follow-up showed patent branches without
endoleak and no enlargement of the aneurysm diameter.

Discussion

TAAA:s are relatively uncommon and represent only
3% of diagnosed aortic aneurysms according to stu-

dies [5]. However, the complex anatomy of the disease
demands proper planning of the treatment. Open repair
was considered the “gold standard”, despite the risk
of significant perioperative morbidity and mortality ob-
served even in the most experienced centres [6, 7]. The
last decade saw the release of custom-made branched
devices and, finally, the Zenith t-branch device, which
subsequently received CE approval. From the very
beginning, endovascular procedures with this endo-
graft showed excellent early outcomes[8]. Moreover,
Fernandez et al. compared EVAR using Zenith t-branch
in the treatment of patients with suitable anatomy to
EVAR using custom-made stent grafts. Midterm results
were very similar, but waiting time for the former one
was significantly shorter (p < 0.01) [9]. Thus, the en-
dograft was considered to be a potential off-the-shelf
prosthesis for TAAA. Feasibility studies suggest that it
can be used to treat between 63% and 88% of cases
of thoracoabdominal aneurysms with suitable anatomy
[3, 10, I'1]. Moreover, Chuter et al., from the afore-
mentioned study, confirmed that during the study using
off-the-shelf mbSG, their overall range of experience
has increased and the scope of endovascular repair
has expanded.

There are few published data on how to overcome
intraoperative difficulties during an endovascular pro-
cedure with mbSG. Recently, Ferreira et al. presented
a technique that is an endovascular bailout for cath-
eterization in difficult visceral vessel anatomy [I2].
However, the procedure requires an extra device not
commonly used: the Indy Snare (Cook, Bloomington,
IN, USA). This device has been effectively used in
asmall study group and was determined to be a valuable
option. Oikonomou et al. proposed to cannulate the
artery in retrograde through a small lumbotomy and
grab the guidewire into the loop [I3]. Although very
effective, this manoeuvre increases invasiveness of
the operation, which resulted in increased morbidity.
Similarly to a previous case [14], we observed that the
adjuvant manoeuvre permits a complete endovascular
procedure, even outside of the instructions for use
(IFU). To prevent kinking and acute ischemia of the kid-
neys, we decided to use flexible bridging stents from the
contralateral side. What has to be admitted, Patient 2
had the procedure | month after Patient |, we had
gained experience with this technique. Thus, Patient 2’s
surgery duration was three times shorter than that of
Patient |. Blood loss, radiation time, and dose were
also substantially less.

Spear and colleagues described how to perform
EVAR in TAAA with multiple RAs [15]. To expand cri-
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teria for EVAR with steep angles of RA, it is possible
to manufacture a custom-made device with upward
branch. Still, the manufacturing of the device requires
a couple of weeks, which is unacceptable in urgent cases.
Our patients had symptomatic aneurysms, with rapid
sac enlargement. Visceral anatomy of their aorta did not
meet the criteria from IFU. Moreover, instruction for use
states the precaution that t-branch was not evaluated on
patients with symptomatic and ruptured TAAA.

Conclusions

Expansion of an additionally introduced balloon
allows the guidewire in the RA to be grabbed. There-
fore, aneurysm exclusion is possible. This technical
note illustrates how endovascular RA revascularisation
through mbSG can be safely performed in patients with
unfavourable RA anatomy. The endovascular approach
should be considered even in the presence of chal-
lenging anatomy in patients deemed unfit for surgery.
Longer clinical follow-up and larger studies are required
to better define the role of this technique.
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