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Case Report / Olgu Sunumu

Endovascular solution in a complex post-dissectional
thoracic aortic aneurysm case

Kompleks bir diseksiyon sonrasi torasik aort anevrizma olgusunda endovaskuler ¢dzdim

ibrahim Duvan®, Sileyman Siirer®, Aygil Melike Senkal ®, ilker ince®, Ugursay Kiziltepe

Department of Cardiovascular Surgery, Health Sciences University, Diskapi Yildinm Beyazit Training and Research Hospital, Ankara, Turkey

ABSTRACT

A 45-year-old male patient presented to our clinic with a
post-dissectional thoracic aortic aneurysm with the retrograde
filling of the false lumen. He previously underwent a Bentall
operation and a proximal thoracic endovascular aortic repair.
We carried out a bare metal stent implantation concomitant with
endograft extension and stent-assisted balloon-induced intimal
disruption and relamination procedure consecutively. Although
true lumen expansion was achieved, the aneurysmatic dilation
of the descending thoracic aorta was kept on expanding due to
perfusion of the false lumen by the distal re-entries. Therefore,
it was decided to perform a totally false lumen thrombosis by
the candy-plug technique. In conclusion, despite being a fatal
disease, endovascular treatment of post-dissectional thoracic
aortic aneurysm post-dissectional thoracic aortic aneurysm
is possible in anatomically suitable patients with a stepwise
approach in experienced endovascular centers.

Keywords: Dissecting aneurysm, embolization, endovascular procedures,
stent, thoracic aorta.

Aortic dissection (AD) has a tendency to dilate and
progress to an aneurysm. Surgical or interventional
aortic repair is recommended, when the diameter of
the descending aorta is >5.5 cm and/or rapidly growing
(0.5 ¢cm/6 months) in chronic dissections.™

Thoracic endovascular aortic repair (TEVAR) has
gained a trustworthy and impressive popularity in
the treatment of acute-chronic and/or complicated-
uncomplicated Type III ADs. The main goal of
TEVAR is to achieve a uniluminal flow in the
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Diseksiyon sonrasinda yalanci liimeninin retrograd dolusu ile
torasik aort anevrizmasi olan 45 yasinda bir erkek hasta klinigimize
bagvurdu. Hasta daha dnce Benthal ameliyati ve proksimal torasik
endovaskiiler aort onarimi gegirmisti. Hastaya sirasiyla, ¢iplak
metal stent implantasyonu ile birlikte endogreft uzatma ve stentle
desteklenen, balon indiiksiyonu ile intimada yirtik olusturulan
alanda reappozisyon uygulandi. Ger¢ek liimenin geniglemesinin
saglanmasina ragmen, distal re-entryler araciligiyla yalanci liimen
perfiizyonunun devam etmesi nedeniyle, inen torasik aortun
anevrizmatik dilatasyonunun ilerledigi goriildii. Bu nedenle,
candy-plug teknigi ile yalanci liimenin tamamen tromboze
olmasmin saglanmasma karar verildi. Sonug olarak, oliimciil
bir hastalitk olmasina ragmen, diseksiyon sonrasi torasik aort
anevrizmanin anatomik olarak uygun olan hastalarda, deneyimli
merkezlerde, asamali yaklasimlarla endovaskiiler yontemler
uygulanarak tedavisi miimkiindiir.

Anahtar sozciikler: Dissekan anevrizma, embolizasyon, endovaskiiler
islemler, stent, torasik aort.

thoraco-abdominal aortic course by abolishing the
proximal tear, leading the flow to the true lumen
(TL) and inducing thrombotic obliteration of the
false lumen (FL) and performing a complete aortic
remodeling.”

False lumen thrombosis should be the main target
of the treatment modalities in chronic Type III ADs,
since patency of the FL prohibits positive aortic
remodeling and decreases survival.”! Unfortunately,
TEVAR alone is not sufficiently capable to remodel
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the dissected aorta. Neither the perfusion of FL via
the distal re-entries located at visceral level, nor the
endoleaks can be eliminated by TEVAR alone.

Furthermore, serious complications such as stent-
induced distal re-dissection (SIDR) may occur due to
size discrepancy between the proximal undissected
landing zone and distal, collapsed and, most of the
time, narrowed TL.

Herein, we present a case of bare metal stent
(BMS) implantation in the shrunk visceral level and
the use of proximal part of BMS as a distal landing
zone for concomitant TEVAR extension” along with
stent-assisted balloon-induced intimal disruption
and relamination (STABILISE)®! and candy-plug!®
procedures to achieve elimination of FL and aortic
remodeling.

CASE REPORT

A 45-year-old male patient presented to our
department with a complaint of a back pain and dyspnea,
suggesting a post-dissectional thoracic aortic aneurysm
(PDTAA) as evidenced by computed tomography
angiography (CTA). He previously underwent a Bentall
operation and TEVAR at an external center. The CTA
demonstrated a 120-mm PDTAA with retrograde
filling from the distal FL due to a re-entry located
superior to the celiac trunk. The TL was severely
shrunk due to compression of the perfused FL by the
distal re-entries, but the visceral arteries originated
from the TL (Figure la). We planned to support the

TL in the distal descending thoracic and visceral
arterial perfusion of the abdominal aorta via a BMS
implantation and TEVAR extension to eliminate distal
re-entry. A written informed consent was obtained
from the patient.

Bare metal stent implantation and TEVAR
extension (provisional extension to induce
complete attachment [PETTICOAT])

Under local anesthesia with sedoanalgesia, the
right femoral artery was cannulated surgically,
whereas the left femoral artery was cannulated
percutaneously.  After  having  visualized
the entire aorta and confirmation of the TL
(Figure 1b), a 36x32x130-mm E-XL BMS (Jotec
GmbH, Hechingen, Germany) was deployed between
the supraceliac and the infrarenal region (Figure 1c).
Subsequently, TEVAR extension was carried out by a
42x42%x200-mm Valiant™ (Medtronic, Minneapolis,
MN, USA) thoracic stent graft between the previously
deployed TEVAR endograft and the E-XL BMS just
proximal to the celiac trunk (Figure 1d). The use
of proximal extension of a BMS as a distal landing
zone for TEVAR extension was preferred to prevent
fatal complications caused by distal size mismatch
such as SIDR, type 1B endoleak and TL rupture.”

Control CTA revealed TL expansion, but FL
perfusion and retrograde filling of the aneurysm
still persisted and dissection was expanding to the
left common iliac artery (Figure le). Therefore, the
STABILISE Procedure was decided as the next step.

Figure 1. Preoperative coronal CTA view of the PDTAA, perioperative angiographic views during the modified PETTICOAT procedure
and sagittal, axial and coronal CTA views after the modified PETTICOAT procedure. (a) Tortuosity at the diaphragmatic region of
the aorta and shrinkage of the true lumen (triangle). (b) Angiographic view of the FL perfusion by distal re-entries (white arrow).
(c) Angiographic view of the FL (white arrow) and BMS in the visceral region of the abdominal aorta (gray arrow). (d) Completed view
of the modified PETTICOAT Procedure. BMS (gray arrow) and TEVAR extension endograft deployed in BMS (black arrow). (¢) CTA
view of the perfused FL in multiplanar reconstruction after modified PETTICOAT procedure (black arrow).

CTA: Computed tomography angiography; PDTAA: Post-dissectional thoracic aortic aneurysm; FL: False lumen; BMS: Bare metal stent; TEVAR: Thoracic endovascular

aortic repair; PETTICOAT: Provisional extension to induce complete attachment.
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Figure 2. Intraoperative angiographic views of STABILISE procedure: sagittal, axial and coronal CTA views of PDTAA after
STABILISE. (a) Perfusion of the FL. demonstrated in the distal descending thoracic aorta before the STABILISE procedure (white stars).
(b) Manual inflation of the reliant balloon from distal one third of the 2™ TEVAR to BMS craniocaudally. (¢) Completion of the
STABILISE procedure. (d) Perfusion of the FL. demonstrated by CTA in multiplanar reconstruction (black arrows).

STABILISE: Stent-assisted balloon-induced intimal disruption and relamination; CTA: Computed tomography angiography; PDTAA: Post-dissectional thoracic
aortic aneurysm; FL: False lumen; BMS: Bare metal stent; TEVAR: Thoracic endovascular aortic repair.

STABILISE procedure Reliant™ Stent Graft Balloon Catheter (Medtronic

Under local anesthesia with sedoanalgesia, the right ~ 11¢-» Minneapolis, MN, USA) was manually inflated
femoral artery was cannulated percutaneously and under fluoroscopic guidance from the distal one-third
prepared for the Perclose ProGlide® (Abbott Vascular, ~ ©of the second TEVAR stent graft down to the distal
Santa Clara, CA, USA) vascular closure system. end of BMS (Figure 2b). Multiple inflations were
Following aortography (Figure 2a), a 46-mm  carried out to achieve reapposition of the disrupted

Figure 3. Planning of the candy-plug technique by CTA views, intraoperative angiographic views of performing the candy-plug
technique and the postoperative three-dimensional CTA view of the candy-shaped and vascular plug. (a, b) Access region to the false
lumen next to the 2" TEVAR endograft via the major re-entry in the left common iliac artery demonstrated by CTA in multiplanar
reconstruction axial and sagittal views (black arrowhead). (¢) Angiographic demonstration of the false lumen next to the 2" TEVAR
endograft (white bracket). (d) Insertion of the re-sheathed ETEW graft into the false lumen side by side with the 2" TEVAR endograft
(black arrow). (€) Deployment of the surgeon-modified candy-shaped plug side by side with the 2" TEVAR endograft (white arrows).
(f) Three-dimensional view of the candy-shaped plug (white arrow), vascular plug (gray arrow), and total aortic remodeling.

CTA: Computed tomography angiography; TEVAR: Thoracic endovascular aortic repair.
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Table 1. Diametric findings of the aneurysmatic descending thoracic aorta and the true

selected regions of the abdominal aorta

and false lumen in

Operated Post-modified Post-STABILISE Post-candy plug
Bentall and TEVAR PETTICOAT
Descending thoracic aorta 120 mm 115 mm 114 mm 110 mm
Supra-celiac FL:2.02 cm FL: 1.27 cm FL: 092 cm FL: Thrombosed
TL: 1.27 cm TL: 2.24 cm TL: 3.65 cm TL: Total
Superior mesenteric artery FL: 1.80 cm FL: 1.08 cm FL: 1.04 cm FL: Thrombosed
TL: 1.09 cm TL: 2.11 cm TL: 275 cm TL: 2.62 cm
Infrarenal aorta FL: 1.75cm FL: Thrombosed FL: Thrombosed FL: Thrombosed
TL: 0.85 cm TL: Total TL: Total TL: Total
Terminal abdominal aorta FL: 193 cm FL: 1.90 cm FL: 1.85 cm FL: 1.80 cm
TL: 0.84 cm TL: 094 cm TL: 1.10 cm TL: 1.22 cm

TEVAR: Thoracic endovascular aortic repair; PETTICOAT: Provisional extension to induce complete attachment; STABILISE: Stent-assisted balloon-induced

intimal disruption and relamination; FL: False lumen; TL: True lumen.

intima to the outer aortic wall, elimination of the
FL, thus retrograde filling of the proximal aneurysm,
constitution of a uniluminal flow and, finally, aortic
remodeling (Figure 2c).

Control CTA at four postoperative months revealed
a collapsed, but still patent FL and persistent retrograde
filling of the aneurysm (Figure 2d). Therefore, we
decided to obliterate the FL perfusion totally and

accomplish total aortic remodeling by the candy-plug
technique in this challenging patient.

The candy-plug technique

An ETEW lliac Extension 28x28x82 mm graft
(Medtronic Inc.,Minneapolis, MN, USA) was deployed
back table and a candy-shaped plug was made by
placing two circumferential sutures in the middle of
the endograft to obtain a narrowed central lumen for

Figure 4. Postoperative the 5" month 3D CTA with sagittal, axial, and coronal views of the case. (a) 3D posterior CTA view of
thoracoabdominal aorta, candy plug, and vascular plug (white arrow). (b) 3D anterolateral CTA view of thoracoabdominal aorta,
candy plug, and vascular plug (white arrow). (c) Perfusion of the FL via distal re-entries demonstrated by CTA in multiplanar
reconstruction (white star), candy plug and vascular plug (white arrow), thrombosed FL of the descending thoracic aorta proximal
to the candy-shaped plug (black cross).
3D: Three-dimensional; CTA: Computed tomography angiography; FL: False lumen.
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post-deployment removal of delivery system, which
would be obliterated with an additional vascular plug
after deployment and, then, the candy-shaped ETEW
endograft was re-sheathed carefully.

After cannulation of the FL via a re-entry in the
left common iliac artery and visualization of both
lumens, the re-sheathed endograft (candy plug) was
advanced proximally in the FL next to the distal end
of the second TEVAR graft and deployed side by side
to the graft. After removal of the delivery system,
the residual lumen was obliterated with a 22-mm
Amplatzer™ Vascular Plug II (AVP; St. Jude Medical,
St. Paul, MN, USA) successfully (Figure 3a-f).

The CTA which was performed at 10 weeks
revealed the disappearance of the retrograde filling
of the aneurysm and total thrombosis of the FL at the
supraceliac aorta with a very narrow, thrombosed FL
at visceral level without dilation of the aorta (Table 1).

Five months later, his dyspnea resolved, and
CTA showed the shrinkage of the thoracic aneurysm
(Figure 4a,-c).

DISCUSSION

Depending on its type, AD is a life-threatening
disease due to fatal complications such as malperfusion,
aneurysmal dilation, and rupture. In our case,
symptomatic and progressive aneurysmal dilation due
to retrograde filling from the distal FL via distal
re-entries was the indication for the intervention.

Bertoglio et al. reviewed the PETTICOAT concept
in the treatment of Type III AD. In 11 studies, 439
patients were examined, of whom 90 were chronic
AD patients. They concluded that the PETTICOAT
procedure should be performed as a bailout ancillary
intervention for TEVAR, only in patients suffering
from dynamic malperfusion. In our patient, despite
the absence of malperfusion, we chose to perform
the modified PETTICOAT procedure to protect the
distal end of the TEVAR graft from overexpansion to
avoid serious complications, such as SIDR, due to size
mismatch of the distal end of the TEVAR extension
procedure.

Furthermore, the STABILISE technique was
performed at the chronic stage (420 days after
deployment of the first TEVAR endograft) in our
case to attempt to obliterate the FL and stop the
retrograde filling of the aneurysm, despite some
evidence showing higher success at acute phase due
to a less stiff nature of the dissection membrane.!”®
Faure et al.® performed the STABILISE procedure
in 17 chronic (3 to 67 months) complicated Type 111
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AD patients with diameters of >55 mm or rapidly
growing in PDTAA. The abdominal FL patency of
only two patients persisted due to incomplete intimal
disruption and they were not the most chronic cases
(224 and 271 days). One of the reasons for failure
of disrupting the stiffer septum was considered the
insufficient BMS radial force, particularly in the
tortuous region of the aorta at the diaphragmatic
level.® Our patient’s aortic anatomy was similar
(Figure la-d and 2a) with the definition of those two
patients in whom complete aortic remodeling could
not be achieved. Due to perseverance of retrograde
perfusion of the FL via the distal reentries after
the aforementioned interventions, it was aimed to
promote FL thrombosis by direct embolization at
the level of the distal descending aorta through the
candy-plug technique.

Rohlffs et al.l chose the candy-plug technique to
occlude the FL in 18 PDTAA patients. The technical
success rate was 100%, whereas the clinical success
rate was 94%. In the follow-up period, 15 patients
accomplished total FL embolization. They defined
the candy-plug technique as a promising technique to
achieve complete FL occlusion in complicated chronic
AD patients, not only due to being a less invasive
technique, but also owing to these successful results.
The candy-plug technique was also the most proper FL
embolization procedure in our case, as it was a simpler
and less invasive technique compared to open repair'®
or fenestrated/branched endovascular grafts.®!% In our
case, complete FL. occlusion was accomplished from
the descending thoracic aorta to the distal region of
the renal arteries as expected, by utilizing the candy-
plug technique, and the FL was stable in the terminal
abdominal aorta (Table 1).

In conclusion, despite being a fatal disease,
endovascular treatment of post-dissectional thoracic
aortic aneurysm is possible in anatomically suitable
patients with a stepwise approach in experienced
endovascular centers.
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