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Abstract Background and Aims: Thoracic endovascular repair (TEVAR) has become the first choice for the
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treatment of aortic arch lesions. However, this procedure requires a proximal landing zone of at least 15
mm in length, so reconstruction of the major branches of the aortic arch is usually necessary to ensure
the safety of the operation in those with insufficient landing zone. Among the current reconstruction
techniques, in-situ fenestration technique is most frequently used, because of its greater level of the
supra-aortic branch preservation and relatively low risk of endoleak. Therefore, this study was to
investigate the feasibility and effect of application of in-situ needle fenestration of Ankura aortic stent
graft for revascularization of the supra-aortic branches.

Methods: The clinical data of 47 patients with aortic disease and short proximal landing zone treated in
Ningbo Hwa Mei Hospital of University of Chinese Academy of Sciences from March 2017 to
December 2020 were retrospectively analyzed. Among them, there were 38 cases of thoracic aortic
dissection, 6 cases of thoracic aortic aneurysm, and 3 cases of thoracic aortic ulcer. According to the
preoperative CTA image data, the number of fenestrations and the size of the fenestration stent were
determined; during the operation, the Ankura aorta stent graft was used to perform in-situ fenestration
and reconstruction of the supra-aortic branches. Aortic CTA regularly performed after surgery.

Results: All patients were successfully operated. A total of 47 Ankura thoracic aorta stent grafts,
51 Gore Viabahn stent grafts, and 20 Cordis Smart bare stents were implanted. Four cases were
converted to chimney stent implantation during the operation. The success rate of in-situ fenestration was
91.5% (43/47), which included left subclavian artery (LSA) fenestration, left common carotid artery
(LCCA) fenestration+LSA embolization in 1 case, LSA fenestration+ in 29 cases left vertebral artery
chimney in 1 case, LSA fenestrationtLCCA chimney in 9 cases, LCCA and LSA fenestration+
innominate artery (IA) chimney in 1 case, and LCCA fenestration+IA chimney+LSA embolization in
2 cases. The operative time for the whole group of patients was 160-300 min, with an average of (200+
20) min, and the operative time for fenestration was 18-45 min, with an average of (30£8) min.
Postoperative endoleak (type 1) occurred in 3 cases, retrograde tear occurred in 2 cases (1 case improved
after ascending aorta replacement, and 1 case died), cerebral infarction occurred in 2 cases, and no
paraplegia occurred. The average follow-up time was (28.4+14.7) months. During the follow-up period,
the endoleak disappeared in 2 cases and did not further increase in 1 case, which was treated by
observation, and there was no occlusion in the fenestrated branch vessels.

Conclusion: Using in-situ needle fenestration of Ankura aortic stent graft for revascularization of the
supra-aortic branches is a feasible and effective treatment method, with favorable short-term results.
Aneurysm, Dissecting; Aorta, Thoracic; Endovascular Procedures; Revascularization
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[ B 14 43 B 2017 4F 3 ] —2020 4F 12 7 o [F &
S R A T I A 56 R B LA AN BRI YA Y 3 O ik E
DA R Y 32 3l ik =5 Al A2 1k 47 ), Fovh 55 41 4]
L6l AFi34-84 %, K1 (604+8.7) 4. M
Tk 2 38 4, M 3B Bk 6 191, i 3= gl ok Bt
5 300 . SBA SAELL b e s 40 4, 5 O
B SB, AIFREIRNE 6 B, 4 I 18 1 BH 2 M i
WAl BT AT B AR B 1~12 d, P (44
2.1) d AMERBE, &FARFHAT E 5 ki 4 & %
(computer tomography angiography, CTA) i 7% I #ff
LR EIDPKD I E . WAFRHE: (1) RS By
S EBIIKEERR 5 (2) Standford B 3¢ J2 85 2 bk iR
it B 5 X <1.5 em; (3) A3 RLSE B £ X Ankura g
Bl Dk A R S AR AEAT T R A
1.2 FARFE

AR TR A CTA K A K 72 45 U8 o2 JT %1 2 B
L SCBRIAG o BREEWE B S, RDKIHEHE M, UIJF
i H AR IS 5 o8 T o e 5 38 10 B 3l ik 2 ol
s CIECR LA O Sy 32, 36 A UG T8 3l Jok A i s 40
I 7= R N IBCAE M B ), 2 0 O 0 4
Proglide 28 & #% (M Aw, £H) J5, EAIOF
B A bR ic R = F kG, W 3 B kS A8
o A8 R RUHE Bl K O s B0, 4 R =
90/60 mmHg (1 mmHg=0.133 kPa) 7 £, Jf ¥
Ankura 32 3l JJk 3228 F LOKS 8 € A0 0F BEROUS . FHK
R, JF 3T BT 48R4 .

LSA JSUAL TR 6 W AL 22 RE S kA i, VIO 2%
RSBk, ZEHIE A 6 F R K S 2T
F Pk Chn Bk sl Bk w40, 2 2R LU 2l bk U
FFREE) o 4 Ankura R B SCIR IR BE RS . Y
2 W Bl Dk N % 22 4 B 6 F Fustar 7] 825 55 (2RI
e A E) R gAY, O 4 O o T
FRAE Ankura TR TR B RTE , 2 AR 257 0L 0T R
F i A B S T LRI R R, JFRE 0.018 B
LGN EERIIN, ST UL ERHA 4 mn/
6 mm BRGEY SR AL, [6] if 22 07 o7 35 AL IF i A
MR R Ty, 235 38 0.035 9551 Amplaz 8 6 5 22 }2 X
N E , JFAREE T DL EAZ N 8 mm/10 mm BREEH
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P R FE AR TR, A A Ankura i 3
By Ik B B5E S B8 47 . Gore Viabahn 7 5 37 28 51 ¥,
Cordis Smart # 32 28 20 M. 4 B AR v 5% 40 151 52 48 i
A, A IFE B % 91.5% (43/47), Hip LSA I
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420 3 TR IFA] 160~300 min, “F44 (200 +20) min,
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Jry ERIK A B 5 I 146 Ry 3 B bk e JE AT LSA BT A
ARG 4 h A O AR Ly BEAR B8 418 5 B AR
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Figure 1 The pre- and postoperative imaging data 1  A: The first intraoperative angiography; B: Angiography after implantation

of Ankura stent; C: The small balloon expansion of the opening after successful fenestration in the LSA; D: Placement of
fenestration stent in the LSA; E: The well fenestrated and reconstructed LSA showed by final angiography; F: Aortic CTA
at 1 year after operation showing the stent in good shape and the patent vessels

ZJ Ningbo

] Y FH: G N

B2 RPEREZGEHRM2 A ARG IR RS A E X B: Ankura SCAFEAJS 1T LCCA ZF R4 5
C: LCCARBIFE RIS D: MAHAREELA K (innominate artery, TA) J& AT LSA FFEH1E; E: LSA %
BT LI/NEREE— LYK F BmiE R, SRR R, RWWIR NN, HA LCCA K LSA i JT i &
H, TIAMREE A, A IR E G-H: AR5 PR A CTA BRI X g oIt e 20 SO, MEe
el 3

Figure 2 The pre- and postoperative imaging data 2 A: The intraoperative angiography showing the aortic aneurysm involving

the arch and short landing zone; B: Fenestration of the LCCA after Ankura stent implantation; C: Intraoperative angiogra-
phy after the LCCA fenestration; D: Simultancous LSA fenestration after the reconstruction of the innominate artery (IA)
by chimney technique; E: Using a small balloon to further dilate the opening after successful puncture of the LSA; F: Final
angiography showing clear display of the three branches of the aortic arch with no evident endoleak after reconstruction of
the LCCA and LSA by in situ fenestration, reconstruction of the IA by chimney, and partial embolization of the aneurysmal
lumen by coil; G-H: The CTA cross section and reconstruction images showing patent branch grafts and satisfactory occlu-
sion of the aneurysmal lumen
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Table 1 The results of fenestration in this group of patients

[1 (%)]
FHE I i
] 43(91.5)
PR s (1264 3(6.9)
Ut} 2(4.6)
A 2(4.6)
U 0(0.0)
i 1(2.3)
LSA A%
51 NS 39(90.7)
JEEh R % 4(9.3)
TR
Al LSA P 29(67.4)
LCCA JT 7 +LSA #: %€ 1(2.3)
LSA JF i +LVA 41 1(2.3)
LSA P +LCCA 4 4] 9(20.9)
TA JH 41+ LCCA FF i +1LSA 4 %€ 2(4.6)
TA JH 41+ LCCA FF B +LSA FF 1(2.6)
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FE T 2o R e 2 oA ARG R, T LS A e A
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REARLS 20,
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