Combining fusion-imaging and intravascular ultrasound
guidance to facilitate transcatheter electrosurgical
septostomy through preexisting entry tears during
endovascular repair of dissecting aneurysms
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ABSTRACT

Transcatheter electrosurgical septotomy aids the adequate expansion of fenestrated or branched endografts in patients
with a postdissection thoracoabdominal aortic aneurysm and a narrow true lumen. Still, the intraprocedural identifi-
cation of preexisting reentry tears in the septum can be challenging and time consuming. We report four cases of post-
dissection thoracoabdominal aortic aneurysms endovascular treatment, where computed tomography angiography
fusion imaging was used during transcatheter electrosurgical septotomy in association with intravascular ultrasound
examination, to improve precision in septum tear cannulation and favor procedural length and radiation exposure

reduction. (J Vasc Surg Cases Innov Tech 2025;11:101818.)
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The endovascular treatment of postdissection thora-
coabdominal aortic aneurysms (pdTAAA) may encounter
some technical challenges than may limit the correct
expansion of fenestrated/branched endografts. Trans-
catheter electrosurgical septotomy (TES) has shown its
safety and effectiveness in previous reports,* using a
guidewire electrified with an electrocautery to pierce
the dissection septum to create a communication be-
tween the true and false lumens, allowing graft expan-
sion and target vessel incorporation. However, the
intraoperative identification of the correct orientation to
connect true and false lumen and perform TES can be
time consuming.

Chronic dissections often have preexisting septum
fenestrations; therefore, we report four cases where
computed tomography angiography (CTA) data were
integrated with real-time fusion imaging and intravas-
cular ultrasound (IVUS) examination to facilitate the
detection and cannulation of septum fenestrations,
thus decreasing intraoperative time and radiation expo-
sure. All patients provided informed consent to publica-
tion of images and details for this case series.
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CASE REPORT

Patient 1. A 54-year-old man presented with a 72-mm
diameter type IV pdTAAA and a 55-mm bilateral common iliac
aneurysm with narrow paravisceral true lumen of 17 mm.

On sterile back-table a Valiant Captivia thoracic endograft
(Medtronic, Inc, Plymouth, MN) was modified to create four fen-
estrations, as previously described.®

At the paravisceral level, the preoperative CTA scan showed
three preexisting fenestrations between the false and the
narrow true lumens, one above the superior mesenteric ar-
tery origin and the remaining two in the infrarenal aorta
(Fig 1). To facilitate the identification of the preexisting fenes-
trations, three landmarks were prepositioned using the fusion
CTA software integrated into the angiography system, allow-
ing to rapidly achieve the correct orientation through
fluoroscopy (Fig 2). Then, as previously reported,” after a
percutaneous bilateral femoral access, a guidewire was
advanced through the most-proximal paravisceral fenestra-
tion of 3 mm width between true and false lumens (Fig 3,
A and B); concurrently, IVUS examination was used to
confirm the fenestration level and the final aortic diameter
(Fig 3, C). A septotomy was performed (Fig 3, D) to erase
the narrow true lumen and facilitate the correct fenestrated
graft expansion.

The graft was then deployed, reaching its nominal expansion,
followed by covered bridging stents for the renal and visceral ar-
teries, and a standard distal bifurcated graft.

An additional iliac septotomy was performed from the left
side to grant access to the hypogastric artery. Bilateral Gore
Excluder lliac Branch Endoprosthesis (Gore Medical, Flagstaff,
AZ) were then released to exclude the iliac aneurysms. After
the implant completion with iliac limbs (Medtronic, Santa
Rosa, CA), the connection between the iliac branch endopros-
thesis and the iliac limb was reinforced with Heli-FX EndoAn-
chors (Medtronic).”
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Fig 1. The preoperative computed tomography angiography (CTA) highlights three preexisting fenestrations in
the chronic dissection septum, in a sagittal plane (A) and in an axial plane (B-D). In this case, the smallest
fenestration in the septum of 3 mm width, was located at the paravisceral segment and was used as proximal
true-false lumen crossing region; the second fenestration in the upper part infrarenal aorta was 6 mm and the
wider fenestration of 1.1 cm was located in the distal infrarenal aorta.

The completion cone-beam CT scan showed a correct endog-
raft expansion, and the 30-day CTA demonstrated satisfactory
apposition of the endograft to the aortic wall, with the complete
exclusion of the aortic and iliac aneurysms.

Patient 2. A 56-year-old man presented 4 years after a
thoracic endovascular aortic repair for an acute type B aortic
dissection, with a type V pdTAAA with a maximum diameter of
67 mm and a compressed paravisceral true lumen (minimum
diameter, 17 mm). We performed a septotomy as described for
patient 1, creating the connection true-false lumen thanks to a 4-
mm-wide fenestration above the celiac trunk; after we deployed
an off-the-shelf 38-26-222 E-nside (Artivion, Kennesaw, GA) and
debranched all visceral and renal vessels completing distally
with a Gore Excluder endoprosthesis (Gore Medical). To promote
spinal cord adaptation, left contralateral limb deployment and
final sac exclusion was deferred, 5 weeks later without
complications.

CTA performed at 30 days demonstrated good expansion of
the graft in the paravisceral segment, without compression or
kinking of the branches, and with a nearly complete false lumen
thrombosis.

Patient 3. A 64-year-old man who previously underwent
ascending aorta replacement for acute type A aortic dissection
with carotid-subclavian bypass and frozen elephant trunk
referred to our center for a type Il pdTAAA with true lumen
compression in the descending thoracic aorta.

Using IVUS guidance to confirm the true lumen position, a
Gore TAG Conformable thoracic stent graft (Gore Medical) was
deployed, overlapping the FET stents. Then, as described for pa-
tient 1, septotomy was performed just distal to the thoracic
endograft and up to the origin of the celiac trunk, with IVUS
confirmation of adequate true-false lumen connection through
a 6-mm natural fenestration in the septum. Finally, an additional
Conformable thoracic stent graft (Gore Medical) was deployed
proximally to the fenestration site. At 30 days, CTA showed pos-
itive aortic remodeling, without endoleaks.

Patient 4. A 65-year-old man presented with a residual type B
aortic dissection involving the paravisceral aorta with a 6.5-cm
PdTAAA ending at the level of the renal arteries, and an acces-
sory right renal artery.

Septotomy of the paravisceral aorta was performed as
described in patient 1 thanks to the identification IVUS fusion
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Fig 2. Computed tomography angiography (CTA) fusion imaging with three different aortic projections (A-C).
We have labeled the origin of visceral and renal arteries (blue landmarks) and the three preexisting fenestrations
(green landmarks).

Fig 3. The correct fenestration position was verified through intravascular ultrasound (IVUS) (A and C) and
computed tomography angiography (CTA) fusion imaging (B). The fenestration was crossed and the septotomy
was performed until the following fenestration (D).

imaging of a 4-mm natural septum fenestration located 3 cm thoracic endograft (Cook Medical, Brisbane, Australia) was
above the mid celiac. Digital subtraction angiography and deployed overlapping the preexisting thoracic endovascular
IVUS assessments confirmed an adequate lumen diameter. A aortic repair, proximal to the origin of the celiac trunk. Then, a
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custom-made branched endograft with four inner branches
and a single fenestration for the accessory right renal artery
was deployed, and the implant completed with covered
bridging stents for visceral and renal arteries.

Control CTA demonstrated a complete expansion of the graft
in the paravisceral segment, no compression or kinking of the
branches and a minimal type Il endoleak.

DISCUSSION

Total endovascular repair has provided good results in
pPdTAAA treatment, with favorable early outcomes and
fewer midterm complications.°® The management of
chronic dissections presents several challenges, such as
the compression of the true lumen and the stiffness of
the aortic septum, which may prevent a correct endog-
raft deployment, especially with a branched endograft
in a narrow paravisceral aorta.? The TES technique'? cre-
ates a unified aortic lumen by piercing the dissection
septum using an electrified guidewire, leading to the
creation of a communication between the two lumens.?
This technique can be time consuming, with possible yet
rare complications like target vessel loss or distal lamella
embolization.' Another option is to take advantage of the
multiple natural reentry tears that often are present in
chronic dissections, thus limiting the risks of the perfora-
tion maneuver. In our experience, accurate preoperative
CTA with frame-by-frame visualization often allows to
identify even small natural entry tears in the septum,
especially at the paravisceral segment. In the reported
cases, we performed a septum crossing through these
preexisting fenestrations, without the need to create a
new tear. ldentifying the exact position of reentry tears
can be challenging owing to the dynamic nature of the
lamella and physiological aortic movements; the use of
multimodal imaging'® combining CT fusion and IVUS ex-
amination allows to rapidly achieve the correct fluoros-
copy orientation and to cannulate the septum
fenestration, without performing multiple projections at-
tempts and without the need of a de novo septum perfo-
ration. Furthermore, IVUS examination allows to
repeatedly adapt reentry tears’ markers alignment dur-
ing the procedure in real time. In the four reported cases,
the mean fluoroscopy time and dose area product of the
sole septotomy procedure were 23 * 7 minutes and
11,399 wGym? =+ 2470, respectively, whereas they were
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36 * 9 minutes and 21,500 p,Gym2 + 4949, respectively,
in TES performed without IVUS and CT fusion guidance.

CONCLUSIONS

In our experience, the intraoperative featuring of preex-
isting dissection septum fenestrations through CTA
fusion imaging and IVUS guidance in selected cases,
has allowed to reduce intraoperative time and radiation
exposure, with safer and more precise septum crossing
within true and false lumen.
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