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Aortic	arch TEVAR In	Osaka	Univ.		
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Effectiveness	of	arch	vessel	protection	In	debranching TEVAR
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introduced. Stroke prevalence in the patients with atheroma
Grades I–II and Grades III–IV was 0% (0 of 35 patients) and 17%
(3 of 18 patients), respectively. Patients with severe atheroma
(Grades III–IV) at the proximal neck were more likely to develop
perioperative stroke (P = 0.035). Perioperative stroke prevalence
gradually increased with atheroma severity (P = 0.007), as shown
in Fig. 2A. Although no stroke occurred in the patients with ather-
oma Grades I–II, 1 of the 11 patients (9%) with atheroma Grade III
and 2 of the 7 patients (29%) with atheroma Grade IV developed
perioperative stroke. A history of cerebrovascular disease (P = 1.00),
proximal landing Zone 1 or 2 (P = 0.58) and LSA sacrifice (P = 1.00)
were not associated with perioperative stroke.

All strokes occurred before the brain protection method (3 of
53 patients, 6%) was introduced; no patient developed stroke after
the protection (0 of 48 patients, 0%; P = 0.24) was introduced.
Subgroup analysis among the patients with atheroma Grades III–
IV is demonstrated in Fig. 2B. Before the introduction of the pro-
tection method, 3 of 18 patients developed perioperative stroke
(17%), whereas no stroke occurred after the protection was intro-
duced (0 of 23 patients; P = 0.077).

Late results

The median length of the follow-up was 27.4 months (range: 0.2–
69 months). The Kaplan–Meier survival curve for late results is
demonstrated in Fig. 3. The overall survival rate at 1 and 4 years
was 93 and 84%, respectively. Thirteen late deaths were observed,

among which aorta-related deaths occurred in 4 patients (stent
graft infection: n = 2; supra-aortic bypass infection: n = 1; aneurysm
rupture: n = 1). The rate of freedom from aorta-related death at 1
and 4 years was 97 and 95%, respectively. In addition, 8 aortic
events occurred, as seen in Table 5. The rate of freedom from
aortic events at 1 and 4 years was 91 and 86%, respectively.
Although a late type Ib endoleak was observed in 1 patient, no
type Ia endoleak developed during the follow-up. We observed 1
late type A dissection, which was a zone 1 case. Pre-discharge and
follow-up CT showed no apparent evidence of an intimal tear of
the ascending aorta or the aortic arch. The patient developed the
type A dissection 17.5 months after the debranching TEVAR was
performed. Regarding bypass graft patency, there was no inci-
dence of late bypass failure.

DISCUSSION

Intraoperative circulatory management and neurological protec-
tion technologies have improved considerably. However, conven-
tional aortic arch repair is still associated with significant mortality
and morbidity [1–3]. The use of hypothermic circulatory arrest
and selective cerebral perfusion has decreased the incidence of
neurological complications. These techniques are still highly
invasive for patients with severe comorbidities. In recent years, as

Table 4: Univariate analysis of perioperative stroke before
the use of the brain protection method

Stroke prevalence
(95% confidence interval)

P-value

Age
<75 years (n = 28) 4% (0–18%) 0.60
≥75 years (n = 25) 8% (1–26%)

Sex
Female (n = 11) 0% (0–28%) 1.00
Male (n = 42) 7% (1–19%)

Cerebrovascular disease
No (n = 42) 7% (1–19%) 1.00
Yes (n = 11) 0% (0–28%)

Diabetes mellitus
No (n = 44) 2% (0–12%) 0.099
Yes (n = 9) 22% (3–60%)

Coronary artery disease
No (n = 40) 3% (0–13%) 0.15
Yes (n = 13) 15% (2–45%)

Logistic EuroSCORE
<15% (n = 38) 5% (1–18%) 1.00
≥15% (n = 15) 7% (0–32%)

Proximal landing zone
Z1 (n = 24) 8% (1–27%) 0.58
Z2 (n = 29) 3% (0–18%)

LSA sacrifice
No (n = 46) 7% (1–18%) 1.00
Yes (n = 7) 0% (0–41%)

Atheroma grade
Grade I, II (n = 35) 0% (0–10%) 0.035
Grade III, IV (n = 18) 17% (4–41%)

LSA: left subclavian artery; Z1: Zone 1; Z2: Zone 2.

Figure 2: Atheroma grade and stroke. (A) Perioperative stroke prevalence grad-
ually increased with atheroma severity. Grade I: smooth and continuous intimal
surface; Grade II: intimal thickening from 3 to 5 mm; Grade III: atheroma pro-
truding within 5 mm into the aortic lumen; Grade IV: atheroma protruding
more than 5 mm into the lumen and pedunculated. (B) Subgroup analysis
among the patients with atheroma Grade III–IV: before introduction of the pro-
tection method, 3 of 18 patients developed perioperative stroke (17%), whereas
no stroke occurred after the protection (0 of 23 patients). Protection (−):
patients without the brain protection method. Protection (+): patients with the
brain protection method.
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Case 1: 83	male,	PMS:	DM,	HT,	HL,	CAD
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Debranch TEVAR	with	left	VA	balloon	protection
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Case	2:	71	M,	preoperative	status	of	Rectal	Cancer
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Case	2:	71	M,	preoperative	status	of	Rectal	Cancer



Overview of debranching technique and brain protection method
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Overview of debranching technique and brain protection method
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Arterial	filters	(post	operation)
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Postoperative	images	
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Conclusion
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In	arch	TEVAR,	

ü Appropriate	procedure	selection	is	mandatory	according	to	precise	evaluation	of	the	
condition	of	ascending	aorta.

ü Supra-arch	vessel	protection	could	be	effective	to	prevent	embolic	event.
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Debranching TEVAR In	Osaka	Univ.		
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Arch	aneurysm	with	left	SA	aneurysm,	shaggy	aorta
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Debranch TEVAR	with	left	VA	balloon	protection
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Overview of debranching technique and brain protection method
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pre	CT,	intra-operative	figure	and	post	CT

21



Debranch TEVAR	in	Osaka	Univ.
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