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Aortic intimal intussusception and intraoperative stent-graft-
induced aortic intimal intussusception during TEVAR

MA Tao, FU Weiguo

(Department of Vascular Surgery, Zhongshan Hospital Fudan University/Institute of Vascular Surgery, Fudan University/National
Clinical Research Center for Interventional Medicine, Shanghai 200032, China)

Abstract When an acute aortic dissection occurs, the intima tears. If the tear forms a circumferential rupture, the
intima distal to the tear detaches from the aortic wall and forms an independent intimal lumen. As this

lumen collapses along the direction of blood flow, it creates an antegrade intimal detachment, known as

EEWME: EFEARBEILESEITE (82170493); LT DA HNZ R ARMILE T BITH (202240289).
s BEH: 2023-11-27; f&ITHHA: 2024-02-08,

PEEEITY: S, B HREME I ERE VAN, G Sk 2 A4 1240 ST

WBEMEE: f75E, Email: fuweiguo@zs—hospital.sh.cn

http://www.zpwz.net
876


mailto:E-mail:fu.weiguo@zs-hospital.sh.cn

5 6 11

4% . F ke 5 TEVAR A o X 42 U8 M % 5 Bk i B 877

Key words

aortic intimal intussusception. Aortic intimal intussusception is rare, with 90% of cases occurring during
the natural progression of an aortic dissection, but it can also be a complication of thoracic endovascular
aortic repair (TEVAR). With the increasing prevalence and number of TEVAR procedures in recent
years, the incidence of surgery-related complications has also risen. However, reports on intraoperative
stent graft-induced aortic intimal intussusception (ISAII) during TEVAR are extremely limited. This
condition, being a rare type of dissection or complication, is not well-known to most physicians.
Therefore, this article aims to introduce the concept, characteristics, diagnosis, classification, treatment
principles and methods, and precautions of aortic intimal intussusception and ISAII, providing
theoretical support for clinical practice and benefiting more patients. Aortic intimal intussusception
occurring during the natural progression of the disease sometimes requires a combination of
electrocardiogram-gated computed tomography angiography or cardiac ultrasound for a definitive
diagnosis. In most cases, such lesions can be repaired under direct vision during open surgery. However,
during TEVAR procedures, intussusception lesions are often only detectable by digital subtraction
angiography, and in most cases, endovascular techniques are recommended for repair. If the
intussusception lesions are not promptly identified, catastrophic consequences can occur. During
TEVAR, if ISAII is detected after routine angiography, it is crucial to first preserve the surgical
instruments and access routes. Next, angiography is required to clarify the type of intussusception and to
distinguish the structural changes in the aorta, selecting the appropriate treatment strategy based on the
classification. ISAII is classified into three types. Type I ISAII lesion is confined to the stent-covered
area of the thoracic aorta and do not require additional stent implantation. Type II ISAII lesion is located
distal to the stent-covered area but are confined to the thoracic aorta. Treatment involves implanting a
covered stent in the thoracic aorta to fix the intimal flap and restore true lumen patency. Type III ISAII
lesion is located in the abdominal aorta, which is the most dangerous and requires the highest level of
surgical decision-making and technical skill. In addition to implanting a covered stent in the thoracic
aorta, a bare stent is needed in the abdominal aorta to fix the intimal flap and restore true lumen blood
supply.

Aneurysm, Dissecting; Aorta, Thoracic; Angioplasty; Intraoperative Complications
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Figure 1 Schematic diagram of aortic intimal intussusception

A: Antegrade intimal intussusception in aortic dissection, with

the intima detaching to the aortic arch; B—C: Retrograde intimal intussusception in aortic dissection, with the aortic intimal

intussusception appearing at different positions and in different forms during cardiac systolic and diastolic phases
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Figure 2 Schematic diagram of the three types of ISAIL

A: Type I ISAIl - The stent or delivery system

causes intimal intussusception during stent

introduction or release, but the detachment lesion is
completely covered after stent deployment; B: Type
I ISAII - The true lumen structure disappears, the
aorta enlarges, and the false lumen expands, with
the intimal flap located above the diaphragm; C:
Type I1II ISAIl - The true lumen structure
disappears, the aorta enlarges, and the false lumen
expands, with the intimal flap located below the
diaphragm
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Figure 3 Schematic diagram of ISAII management A:
Type I ISAII - After occurrence, both proximal and
distal landing zones are adequate, and the stent is in
place without the need for additional stent
implantation; B: Type II ISAII - A covered stent is
implanted in the thoracic aorta to open the true
lumen and cover the intimal flap; C: Type III ISAII -
A covered stent is implanted in the thoracic aorta to
open the true lumen and restore true lumen blood
flow, and a bare stent is implanted in the abdominal
aorta to open the true lumen and fix the intimal

flap
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Figure 4 Type I ISAII case  A: Angiographic image before stent implantation showing the primary tear, the morphology of the

true and false lumens, and the position of the intimal flap; B: After the stent delivery system is introduced, angiography
shows the disappearance of the intimal flap structure, with the delivery system protruding into the false lumen, indicating
the occurrence of type I ISAII; C: After stent deployment, angiography shows the ISAII covered by the stent, with
sufficient proximal and distal landing zones, unobstructed true lumen blood flow, and no progression of ISAII
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Figure 5 Type II ISAII case  A: Angiographic image before stent implantation showing the tear, the morphology of the true and
false lumens, and the position of the intimal flap; B: Angiography after stent deployment shows an intimal flap at the distal
end of the stent, disappearance of the true lumen structure, indicating the occurrence of type II ISAIIL; C: Angiography of
the thoracoabdominal aorta at the distal end of the stent shows the occurrence of type II ISAII, with ischemia of organs

supplied by the true lumen, only the false lumen remaining patent, and an enlarged aorta; D: Angiography after
implantation of a second thoracic aortic stent shows the intimal flap covered, restoration of true lumen blood flow,
resumption of blood flow to visceral arteries, and no progression of ISAII
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Figure 6 Type III ISAII case

A-C: Angiographic images before stent implantation showing the tear, the morphology of the true

and false lumens, and the position of the intimal flap; D: Angiography after stent deployment shows an intimal flap at the

distal end of the stent, disappearance of the true lumen structure, indicating the occurrence of type II ISAIL; E: After

implantation of a second covered stent, the intussusception lesion continues to move distally, reaching below the diaphragm

level; F-G: Multiple bare stents are deployed across the diaphragm level to the infrarenal aorta, fixing the intimal flap and

restoring true lumen blood flow; simultaneously, a superior mesenteric artery stent is implanted to solve the mesenteric

ischemia
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