In situ laser fenestration of aortic septum to bridge false
and true lumen during endovascular repair of aortic

dissection
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ABSTRACT

Fenestration of the septum between the true and false lumen might be necessary after aortic dissection. We report the
technical aspects of in situ laser fenestration of the aortic dissection septum. Two illustrative cases are provided: a 56-year-
old man with false lumen deployment of a frozen elephant trunk graft, and a 67-year-old man who underwent fenes-
trated endovascular aortic repair with a target branch vessel off the false lumen. In both cases, the septum was crossed
using in situ laser fenestration. This technique is a precise option to enable passage between true and false lumens
during endovascular repair of an aortic dissection. (J Vasc Surg Cases Innov Tech 2024;10:101312.)
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Fenestration of the septum between the true and false
lumen can be necessary after aortic dissection when no
natural preexisting fenestrations are present in the
required locations. This can be used in the acute period
for malperfusion and when a thoracic endovascular aortic
repair (TEVAR) endograft or frozen elephant trunk (FET) is
deployed into the false lumen, or in the chronic period
when target vessels originate from the false lumen during
fenestrated-branched endovascular aneurysm repair (FB-
EVAR)."®> Multiple endovascular techniques have previ-
ously been used to cross the dissection septum, including
the stiff back end of a guidewire, a reentry catheter, an
intrahepatic access needle, a radiofrequency guidewire,
and a radiofrequency transseptal needle."*“® As a new
alternative technique, we have found that in situ laser
fenestration is a feasible solution for fenestration of the
dissection septum. We present two illustrative cases of in
situ laser fenestration to allow for bridging of the true
and false lumens—the first after inadvertent deployment
of a FET into the false lumen and the second for access
to a left renal artery originating from the false lumen dur-
ing FB-EVAR. Both patients provided written informed
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consent for the report of their case details and imaging
details.

CASE REPORT

Patient 1. A 56-year-old man initially presented to the
cardiothoracic surgery service with a type A, aortic dissection
and underwent total arch replacement with FET deployment. On
follow-up computed tomography angiography at 6 weeks post-
operatively, it was noted that the FET had been deployed in the
false lumen (Fig 1). Additionally, the patient was experiencing left
upper extremity effort fatigue and chest pain concerning for a
symptomatic dissection. Therefore, 2 months after the initial type
A repair with FET, he underwent left carotid—subclavian trans-
position and endovascular repair, with a plan to bridge the true
and false lumen with a TEVAR distal extension. Because no nat-
ural, preexisting fenestration was present near the distal aspect of
the FET, in situ laser fenestration was used (Fig 2; Supplementary
Video).

Patient 2. The second case involved a 67-year-old man with a
history of morbid obesity, hypertension, and atrial fibrillation,
who underwent zone 2 TEVAR with left carotid—subclavian
bypass for type Bszjo aortic dissection 4 years prior. He
presented with an enlarging extent Il thoracoabdominal aortic
aneurysm with interval growth of the abdominal portion of his
aneurysm to 6.0 cm. Given his comorbidities and his wish to
avoid open repair, FB-EVAR was planned. The dissected thor-
acoabdominal aorta had highly complex anatomy, including
dissection extending into the celiac and superior mesenteric
arteries, two left renal arteries with one originating from the false
lumen, a false lumen that perfused the right renal artery, and
bilateral common iliac artery aneurysms. No natural fenestration
was present at the level of the false lumen perfusing the inferior
left renal artery (Fig 3); therefore, fenestration of the septum at
that level was required to facilitate placement of a bridging
stent from the physician-modified endograft. For the right renal
artery originating from the false lumen, a preexisting septal
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Fig 1. Computed tomography angiogram demonstrating frozen elephant trunk (FET) placement in the false

lumen and a compressed true lumen (white arrow).

fenestration was present near the origin, which was enlarged to
12 mm with balloon angioplasty and used for placement of a
bridging stent to the right renal artery.

Surgical technique. In both cases, wire access was obtained
in the true and false lumens, and positioning was confirmed
with intravascular ultrasound and angiography. The fluoroscopy
obliquity was adjusted to be orthogonal to the long axis of the
aortic septum at the level of the planned fenestration based on
the preoperative computed tomography angiography findings.
True and false lumen angiograms were performed to confirm
the obliquity was correct before laser fenestration. An articulat-
ing sheath was then placed at the level of the desired fenestra-
tion. A 23-mm Turbo Elite laser ablation catheter
(Spectranetics) was adjusted to be flush with the aortic septum.
Laser fenestration was performed, and the laser probe was
visualized breaking through the septum (Fig 4). A stiff wire was
advanced through the new fenestration and enlarged with a

10 x 4-mm balloon. In the first case, a TEVAR extension 32 x
24 x 158-mm endograft was bridged from the false lumen
elephant trunk into the thoracic true lumen (Fig 5, A). In the
second case, the target vessel was cannulated through the
newly created fenestration and then bridged to the physician-
modified endograft with a balloon expandable stent (Fig 5, B).
Completion angiography confirmed adequate apposition and
brisk true lumen filling with no endoleak. At follow-up for the
first case at 6 months, the patient continued to have symp-
tomatic relief, and imaging studies demonstrated stable
dissection with no aneurysmal changes or endoleak. For the
second patient, at 1 year of follow-up, imaging studies showed
that all stent grafts were patent, with aneurysm sac regression
to 5.4 cm.

DISCUSSION
The need for fenestration of the dissection septum be-
tween true and false lumens has been previously
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Fig 2. Computed tomography angiogram of patient 1 demonstrating aortic dissection in the septum, distal to
the frozen elephant trunk (A), at the level of the renal arteries with a large septal fenestration (B), and in the

infrarenal aorta (C).

Fig 3. Computed tomography angiogram of patient 2 demonstrating the large false lumen (white arrow),
dissected superior mesenteric artery (dashed arrow), and left renal artery originating from the false lumen (black

arrow).

described for a variety of conditions associated with
aortic dissection. Patients who present with acute aortic
dissection and malperfusion have an increased risk of
mortality, and relief of the malperfusion can be
accomplished with fenestration of the septum and
expansion of the true lumen as the primary treatment.”
TEVAR and FET deployment in the false lumen can
lead to severe compression of the true lumen with

resultant visceral, renal, and peripheral malperfusion,
requiring distal extension into the true lumen.® For
chronic postdissection aneurysms undergoing FB-EVAR,
septal fenestration can be necessary to bridge target
vessels originating from the false lumen.®

Multiple techniques have been described to perform
septal fenestration. Before the development of
endovascular techniques, open fenestration was used
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Fig 4. Intraoperative fluoroscopy images of patient 1 demonstrating the laser probe against the septum before
fenestration (A) and the laser probe advanced through the septum after fenestration with guidewire placed into
the frozen elephant trunk (FET; B). In patient 2, images show the laser probe against the septum before
fenestration (C) and the laser probe advanced through the septum after fenestration (D).

to create a common channel between the true and false
lumens and perfuse branches fed by the false lumen.®
However, endovascular techniques have become much
more common, including using the stiff back end of a
guidewire, a reentry catheter, an intrahepatic access
needle, a radiofrequency NRG transseptal needle (Baylis
Medical), and a radiofrequency wire (PowerWire; Baylis
Medical)."**® The radiofrequency wire is very controlled
and creates a precise fenestration, which limits bleeding
if perforation occurs; however, the fenestration can be
challenging to cross with a catheter or balloon. The
benefits of laser fenestration include that it can be
used inside an articulating sheath, creates a larger
fenestration, and allows for a smoother wire exchange.
In situ laser fenestration was initially described for in
situ fenestration of zone 2 TEVAR to preserve the left
subclavian artery.'© Its use was then expanded for in
situ laser fenestrated endograft placement during FB-
EVAR and later for in situ fenestration for repair of

ruptured thoracoabdominal aortic aneurysms.™ The
technique for septal fenestration first involves obtain-
ing wire access into the true and false lumens and
then confirming the position using intravascular ultra-
sound and angiography. After an articulating sheath
is introduced, the fluoroscopic obliquity is adjusted to
be perfectly orthogonal to the aortic septum. This is
a key step for visualization when positioning the
sheath and laser ablation catheter flush to the aortic
septum. The use of an articulating sheath such as a
TourGuide steerable sheath (Medtronic) can provide
additional support and allow for optimal positioning.
The laser probe is then used to create a fenestration
in the desired location. Finally, the fenestration is
balloon dilated to allow for easy tracking of the stent.
This has become our preferred technique for aortic
septal fenestration. We have used this technique
several times in situations similar to the two cases
described.
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Fig 5. Computed tomography angiograms demonstrating thoracic endovascular aortic repair (TEVAR) exten-
sion through the laser-fenestrated septum into the true lumen in patient 1 (A), and the bridging stent from the
physician-modified endograft to the left renal artery through the laser-fenestrated septum in patient 2 (B).

CONCLUSIONS

In situ laser fenestration of the aortic dissection septum
is a feasible option to enable passage between true and
false lumens during endovascular repair of an aortic
dissection. The key to performing this technique is
optimal adjustment of the fluoroscopic obliquity when
positioning the sheath and laser probe flush to the aortic
septum, which allows for accurate positioning and
controlled fenestration.
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