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Abstract
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Background and Aims: Thoracic endovascular aortic repair (TEVAR) has become an important
minimally invasive treatment for thoracic aortic diseases. However, management of complex aortic arch
lesions requiring a proximal landing zone in zone 0 (Z0) remains technically challenging due to the need
for supra-aortic branch reconstruction. The Castor single-branched stent-graft enables integrated
reconstruction of the left common carotid artery (LCCA), but its application in Z0 TEVAR often
necessitates adjunctive techniques for innominate artery (IA) revascularization. This study aimed to
preliminarily evaluate the technical feasibility and short-term outcomes of Z0 TEVAR using a Castor
branched stent-graft for LCCA reconstruction combined with an IA chimney stent.

Methods: Patients with aortic pathologies who underwent Z0 TEVAR using a Castor branched stent-
graft for LCCA reconstruction combined with an IA chimney stent at the Second Xiangya Hospital of
Central South University between February and June 2024 were retrospectively reviewed. Perioperative
data and follow-up outcomes were analyzed. Primary endpoints included technical success, perioperative
complications, and patency of reconstructed supra-aortic branches. Concomitant left subclavian artery
(LSA) revascularization was determined on an individualized basis according to preoperative imaging
findings.

Results: Six patients (mean age 51.5 years; 5 males) were included, with underlying pathologies
comprising aortic dissection (n=4), aortic arch aneurysm (n=1), and penetrating aortic ulcer (n=1). All
procedures were successfully completed, yielding a technical success rate of 100%. Concomitant LSA
revascularization was performed in three patients. No mortality, stroke, spinal cord ischemia, endoleak,
retrograde type A aortic dissection, stent migration, or upper extremity ischemia occurred within 30 days
postoperatively. During a median follow-up of 13 months (range, 11-15 months), no major adverse
cardiovascular or cerebrovascular events or stent-related complications were observed. Imaging follow-
up demonstrated 100% patency of the IA, LCCA, and reconstructed LSA.

Conclusion: In a small, carefully selected cohort, Z0 TEVAR using a Castor branched stent-graft for
LCCA reconstruction combined with an IA chimney stent is technically feasible and associated with
favorable short-term branch patency. Further studies with larger sample sizes and longer follow-up are
required to validate its safety and long-term efficacy.

Aortic Diseases; Castor branched stent; Chimney Technique; Endovascular Procedures

CLC number: R654.3

B8 QeSS S SR IR R SN SV N
WIF RAE R A R AT R R, — 2
AL O A AR AR I R Pk AR AR
W R IR, LI EF IS by S R
) R M 1 A I A S8R AR G T RORE J2 R E IR 1Y
KaE R o M E S Pk E N B E R (thoracic
endovascular aortic repair, TEVAR) & H 6L 6] {f
LR W BRI R0 R A A, Bl 8 Ik g
IR T U R B, R, W TR AR

http://'www.zpwz.net

20 DX 3 57 3T i i S DX A0 R 2% S e A, M N TR A
S b= S O ORGSR R
SCHR BB, H R JEE T 20 X TEVAR £ R 5453 i
PR WA 7 52

Castor 73 3 18 = 5y ok B2 68 2 304 O 3R [ A 0
B — A B0y OB R G, T 2017 A 34T I K
2l i W R 1 T v . A PFSR B
2 HAE 72 X TEVAR W 72 BB R 3 ik (left
subclavian artery , LSA) B2 MmAa e, It



12 5KE, % N Castor 4 X AL 2 BX A T 4 3 BOE K 4T Z0 X TEVAR 847 % I IR %8 2579

B WFSEHARR T HAE 21 X TEVAR v 4 42 3
#h ik (left common carotid artery, LCCA) By 7] 17
PECT SRR X A5 R S B =S Y 20 IX
TEVAR, Castor 3 22 1) b FHAESE TS A R o 4%
R0 XA B T 5, ARATFEHE QR K &
WG . Castor 23 32 $2 8 LCCA M4 4, [A] iR A
12l 3 48 H R # i I8 4 3 Kk (innominate artery
TA) DL R o 4 E X5 O ik TR AR ALK =
451 % 18 (computed tomography angiography ,
CTA) TFAL AHE Sl DKL 2 S5 P8 PR HE IR B, LAt
Rl e R A ) A LSA . RV X —AE AL
B R R 52 2% 3 Bl KO 2 By i IR T B TR Y
B, HE BT M B2 R SR IE R TR SR . 4T
P25 4 1 5 2k DA % 70 IX i 0 E 4 A B, AR
G BTN — ) P R R ALV L, WAL Castor 73 32
3 2 Jok 7 I S B0 R A LCCA BR A TA M & S22 i R
15 70 X TEVAR "B BOR ] A7k 5 5 0197 34

1 ARSI

1.1 —RRER

[w] JBsT: WA 4 2024 4F- 2 H —2024 4F 6 H £ K
2 e 8 e 452 52 Castor 43 32 B 32 2 ik 78 i S 28
H LCCA A TA 8 12 32 2048 A F AR 19 32 3 fik e s 2R
HHR . A ARRME: (1) R AT CTA 8k AR o v 52
S I i i 22 DXL T 20 X5 (2) 3 80 ik 2 35 M 5t 7
T R >10 mm 51K 5 B >20 mm; (3) F BNk
BB KR e R AR >50 mm; (4) I PR 98k ok (f245
ARHTHE LR B BT R R AR 2 TR B B U il
R o HEBRARUE: (1) & IF T+ 3= 20 bkaE ] i b sl 7t 3
Bhlkde )25 (2) 3 3h k= 3w vl 8 X K B2 >40 mm
B fE7E A AL (3) LCCA B A2 >12 mm (3T
Castor SZ 24y 2 e KAl HEH AR ) 5 () BE T FHFF R
TR IT AR AR BT A% 18] 5K T 5 10 AE AR A T <2 4
(5) fl 2 AR i FE LR HHE TR 09 O B B AR 2 B k)
(ARG CTA/ AR J5 Bp 238 5% ) s S5 14~ A Ffi 15 CTA
AR~ UL PR R AP A 6 i E .
KW E AEV L VAL BEAR B AE ] AT, R BEATHE
AwitHE, HEARERSHA CHk b 2505
T T B R 1 2D R R M T SR B ORE AR A
PV AR GY 28 v R R N HE R B B A AR P
B[RS . (2024) (BHH (K342) S,

1.2 FARFE

A BEERR T TR TFARE LR
MAFA, FEFARBEMT . (1) 87 5 8 -
G BRI T 2 B B Bk L ) LCCA K Ay ik ) ik
N7 I A . (2) R ARPEAN . BT IR A i
(digital subtraction angiography , DSA) BH#f 3= 3 ik 5
ARALE, W E A 2 X E Sk . LCCA DL IA H AR
TEHCA IS R AT S8 (3) ST FE AR S R R A i S
ZRE . 28RS (100 Ukg), H LCCA
125 mm K B B9 MP S8 % 260 mm K A9 4 I8 ik
Sog 3% B RSk, HE 7 LCCA- [ 3 30 ik - ik 3 bk 22
Gl IE, LB T 22, @57 Castor 43 LA E
Bl k8 I S AR R CELE 5 IR & A Bk Bh Bk ok
Amplatz 3 22 & T I+ F 30k, 5 BRE W ) Amplatz
S 20T E SRS REA T S 20 E, W
Amplatz 5 22 K (253 B S SR 0E AN TA . (4) FH A SE
R JG VAR« Castor 43 32 Y 32 2 ok B B S 2R 00
W2 PIEM A, B R T SRES LS
TR A TE i AR, MR AR SRR R E T
LCCA FF 1 J5 BE Tl AR SR . Bl B ik TA A 1 S
I B AR 30T 05 7 R B 5 Castor A 22 % >10 mm
L7 i [ 72 F TA Te A8 i 45 Bt . (5) SC AR A &b
FE5G R PEAL . TA K I S SR M R B I SR DL
I TR XU, B AR B TA B AR K 5%~109% LA B 1E
i B2 . RS R 2 5 B B AR UG fC TA 0 1A 32 4
(RGO, 1k R, % S B S B AT IR [N i 8 atm
(1 atm=101.325 kPa) g ¥ 5k, Mok 42 eE, [H
Fsf 3k G He 38 Castor 43 372 48 . AR5 & 52 8\ 3 8 ik
A8 St A b L H o b 455y S i i . (6) LSA
AR . S A [ ) LSA R 35 R BT CTA PEAS 45
RA R, B RS 5 IEHE S Ik I 3 S5 1
IVETENE O o SAEAE A MME Bh Bk e 3 (o U i
P 5 R UL S HE B Ik AR HfE=1.5:1), S B
B TR I 08 I AR 5 AR A2 ME S K, A ) T 1R
W4T LSA iz F g . 5 0f FRVE 1 AR 1) A5 24 4K o
4G ERBMMES K E FEAL (HE<2 mm) 3§
PZE, B CTA B — 2 5 4 1 7R 3L i o0 bk o 9 3= 22
KR T A2 ME Bl K, A sl ik 5 i Gn 5k 52
2
1.3 BEFARHLEKFES

RIGHTERE G AERBPERY, KA
AR 2 7 AF 2 4 000 TU (2 %%/d) K¢ F ¥ 574t
EIRYY, WP X BRI L . ARG 5~7 dAT 4

http://www.zpwz.net



2580 W E AR A R

5 34 4

F Bk CTA B A VPG I E . NS B 5 X
I A58 W M o MR BE S Ak 22T DL B I /N AR IR T
(Bl &) VT AK 100 mg, 1 ¥/, A S M 5 75 mg,
L), JPRE6H, ZJa o K 015 25 Bt il /i
GI7 (BT E] PTAK 100 mg, 1WR/d) . il & b5 e Ak B
VidrT%, fE1. 6. 124 HBHEATIESEN) CTA Ki 2,
DAVEAS LB B i B RE e . IR . 4>
M55 38 W Ve K B E AR AR . 2 )5 BEAEAT 1R CTA
Bl VT, SRR I PR A8 A 47 R
1.4 HIEWE

(1) L GER: 0B H AT EARE (ARl
PESI) . A IFRE (@RI . IR . AT BT L
L . BIIRE AR AL MR YY) W s . )
Jiks A8 R R ME B Bk L S5 . 2 FARSE: i
AMic E LB R GRS (Castor 43 32 KU 3= 3l ik 78 ik 57
RPN TMAERS) . FARRTIRE (E
MR TR Gk B B E X, SRR
O3 3 SCHRE I SRR, R PR REUESE S Ay 3
I A8 00 A 38 W, JC R R Hh T A 1Y B A
T, RIS R4 As) . FARME (G Xk ik
VIt oG58 Ut m)) o RhIf & aE CRLFE N T
WAL WA Q) BETIERS . @12
CTAE® (RF1. 6, 1240 H) BRAMIGEE,
WA B E RS MEIFLERER (FEAR
RO G Il A8 5 1 . 9T . AROME . SR G H R ik
C Gk A e 2 R b B ) 5 5 R
A3 S I AE BRI A T W

2 # =

21 BEHNELZER

6 1l B B4R (51.5+13.7) %, SN
B 60l B F G I E M, IR . I ER
g BOReEA L. BWSG AR 10, sPIREA
L I S 7 e S 5 o (s B sl 7 O = S |
(66.7%) , F2h k= 30k 16 (16.7%), 7 i
PRSIk 16 (16.7%) . E 3k S 438 s
361 (50.0%) MIBEHkS, K5 E=%4025
ik (IA. LCCA K LSA) #y ¥i F 3 8l ik = K25
[ —ETm; %346 (50.0%) RHUAE EFPkD, 1A
R T A Bk S R A NS RS AT X . HME B ik

http://'www.zpwz.net

PRI PEAE s . 301 (50.0%) 17 1% 22 M HE 3 ik
Pespai it i, Jorp ok AEMESh Bk i AR S (R 1),

®1 oPBERELHN

Table 1 Baseline characteristics of the 6 patients

i Bl
(P 8+ 5) 51.5+13.7
(%)) 5(83.3)
G ITAEN (%))

[T 6(100.0)

WE BRI 1(16.7)

it R e 1(16.7)

B g4 1(16.7)

B IRLE AT 1(16.7)
WA [0 (%) ] 5(83.3)
FHIRBRFE R (% )]

FahfkIe )z 4(66.7)

k= H ik 1(16.7)

B ESKE S 1(16.7)
Tk =20 ( %))

17 3(50.0)

! 3(50.0)
FMEBIRKIn (%))

FMEBSIR 3(50.0)

IeMEBIK 3(50.0)
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Table 2 Disease types, anatomical parameters, and stent and procedural details of the six patients

[ — Al A2 A3 L1 12 L3 Castor 73 37 1 S 450 5 JH P SRR
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
1 ke 33 28 9.5 6 12.4 8 32/26/10/200/25/15 Fluency 14/40
2 FEBEMES 42.8 39.8 11.0 5.7 12.8 8.7 44/38/10/200/25/10 Fluency 14/40
3 Bk 349 32 8.7 6.5 12,5 8.5 36/30/10/200/25/15 Fluency 14/40
4 F k) 30.3 29.5 9.2 3.5 11.6 8.8 34/28/10/200/25/15 Fluency 13.5/40
5 FE k)= 30.1 29 7.5 3 12.4 8 32/26/10/200/25/15 Fluency 14/60
6 FEhiflkk)= 32.4 29.9 7.2 3.8 12.0 7.6 34/28/10/200/25/15 Fluency 13.5/40
R2 6HIEBEHEFEE., BIUSBRERIRESFAEM (4)
Table 2 Disease types, anatomical parameters, and stent and procedural details of the six patients (continued)
EHE G HES KA P e LSA ZbFE 7= AT 4555 (mm) FARKSH] (min)
1 e 2 JeAT LSA MR JE , 4K4T LCCA-LSA $477% 6 190
2 Vi = LSA v B+ S22 A = 160
3 & 4 LSA 1 5€ — 115
4 Vel 1 LSA 125 = 100
5 I i LSA F %€ — 110
6 Vi = JeAT LSA KR ZE , 41T LCCA-LSA H it 6 260
23 KEIHER ik A R E S Pk 2 DL K B R s . AR R A

i B Y SE by, P BE DR 13 (11~ BN EHEMIA. LCCA . LSA K #f Il 45 38 1%
15) A, &R, BEUIE I 3 EAN RO F100% , KKk IUPAS B P ZE4E SRR F 0%
MAEE . BRE. N, RMEm AT, o SRR (1-2)

E1 HBEEBECTAE®G  A: RHj; B: RAFMZ; C: K514 H; D: RKg1210A
Figure 1 Representative CTA images of a typical patient A: Preoperative image; B: Immediate postoperative image; C: One-

month postoperative follow-up; D: Twelve-month postoperative follow-up
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Figure 2 Representative CT images

ghaHi k578 LSA,
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A: "Partial solar eclipse-like" configuration at the proximal landing zone after TEVAR

5 B: ARJGHEDT R LCCA-LSA A T 4% i A i

(shown by red arrow); B: Follow-up imaging showing patent blood flow after LCCA-LSA bypass grafting (red arrow

indicates the LCCA, green arrow indicates the LSA, and blue arrow indicates the bypass graft)
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