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Feasibility and efficacy of using Castor stent for reconstruction of
the left common carotid artery in aortic arch lesions
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Abstract Background and Aims: Thoracic endovascular aortic repair (TEVAR) has become the preferred
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method for treating aortic arch lesions. One of the challenges and research directions in TEVAR is
reconstructing the supra-aortic branches. The Castor single-branched stent graft is widely used to
reconstruct the left subclavian artery during TEVAR. However, its application in reconstructing the left
common carotid artery (LCCA) is rarely reported. Therefore, this study investigated the feasibility and
efficacy of using the Castor single-branch stent graft to reconstruct the LCCA during TEVAR.

Methods: Five patients with aortic arch lesions involving Zone 2 treated in the Department of Vascular
Surgery of Weifang People's Hospital from October 2021 to September 2022 were reviewed. All patients
were males, aged between 39 and 77 years, with an average age of (59.2+14.08) years. Among them,
three had acute Stanford type B aortic dissection, and two had aortic arch aneurysms. Under DSA
guidance, all patients underwent TEVAR with the reconstruction of the LCCA using the Castor-
integrated branched aortic-covered stent. The surgical-related variables, the incidence of postoperative
adverse events, and the occurrence of adverse events and aortic remodeling within a six-month follow-up
after the operation were analyzed.

Results: All five patients successfully underwent the surgery. The operative time ranged from 168 to
233 min, with an average of (191+£19.06) min, and no conversions to thoracotomy were necessary. The
LCCA was successfully reconstructed using the Castor single-branched stent in all patients. During the
postoperative hospital stay, one patient experienced a stroke but recovered full right upper limb muscle
strength (Grade V) with clear consciousness two months after the operation. The other four patients did
not experience any all-cause death, stroke, stent migration, dissection recurrence, endoleak, paraplegia,
or left upper limb ischemia during hospitalization and follow-up. Six months after surgery, aortic CTA re-
examination showed that the Castor single-branched stent was well-positioned, with a significant
reduction in the mean aortic diameter at the aortic isthmus and pulmonary artery bifurcation levels
compared to preoperative measurements (35.8 mm vs. 41.9 mm, P=0.035; 31.1 mm vs. 36.7 mm, P=
0.048). The patency rate of the aortic and branch stents was 100%, with no endoleak, and thrombus
formation was observed in the aneurysmal/false lumen.

Conclusion: Under strict adherence to indications, the use of the Castor single-branched stent for LCCA
reconstruction during TEVAR is safe and feasible. However, its efficacy requires longer follow-up and
validation with more cases.

Aortic Diseases; Aorta, Thoracic; Angioplasty; Castor Stent; Left Common Carotid Artery
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P (59.2+14.08) % o Horp 2 Stanford B B 32 5
Jik e 2 34, E Sk S KR 2 6. AR A S
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(computed tomography angiography, CTA) 5§ i 3 3
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BiCER sk . HESD KRN Willis 35 5 A 96 101 28 40 35
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(Hit5 . WFWSJK-2021-129) . 5 {5 g 3 — i 0% B K
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Table 1 General data of patients and preoperative aortic CTA data
Yt LW AR (R) G IEAE DI(mm) D2(mm) D3(mm) Ll1(mm) L2(mm)
1 F Bk Bk 74 PRI 2 9 SEECo R A 35.9 35.5 9.4 2.0 5.0
2 #¥: Stanford B E 51k 2 60 e I 3 % 343 35.0 7.1 5.8 6.0
3 £ Stanford B B 3 ke )2 39 3 IMLHE 3 9% 35.8 38.0 11.9 8.1 7.9
4 £ Stanford B % 2 3l 2 46 eI 3 4% 31.9 37.1 9.2 72 7.6
5 F Bk Bk 77 3 1L 2 9% 36.7 37.6 8.5 6.8 6.6

1 D1 K- LCCA FF LT L3 T ik B 7% ;D2 R F-J6 4% 8k (innominate artery , IA ) FF 17137503 32 8l ik B 4% ; D3 M #E LCCA 11 3 em 4b LCCA
B L AR S LCCA .03t LRI 5 L2 Jhy TA 328036 5 LCCA 30 vt )

Note: D1 is the aortic diameter at the proximal end of the LCCA origin; D2 is the aortic diameter at the distal end of the IA origin; D3 is the diameter

of the LCCA 3 cm from its origin; L1 is the distance between the proximal end of the lesion and the distal end of the LCCA origin; L2 is the distance

between the distal end of the IA and the proximal end of the LCCA
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Figure 1 Preoperative CTA examination
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A: Case 1; B: Case 2; C: Case 3; D: Case 4; E: Case 5
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Figure 2 Stent deployment

D: Postoperative angiography
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SCIRRL L Y 22 3 ok B Y SFMPA-1 2 T RE i 5
B, DNLCCA 28 ) g b 51t A Ah o e 4 1 42 11
76 90 mmHg (1 mmHg=0.133 kPa) 7747, 7E DSA i
PR BT IR S SR R T L T IA JF 1 A BE 4y 52
IR GIALCCA N, AR R (&12) .

A: RENER; B: 3G ASEIk; C: BACH:; D REER

A: Preoperative angiography; B: Branch stent introduction into carotid artery; C: Stent deployment;

RAE, S48 IS AN 7] 14 3% 45 4k 22 0 AR
A 45 R S AR Bl Bk ORE Z ), 4y S A R
YRR AHY RSB A . REKEW,
NS 17 = B ik AR AR BT 5 mm DL RO,
1.5 AYEESHE

JiA BEARE YT TR REITCAR (100 mg/d)
AN E (75 mg/d) $EAT XU BTN
PLB AE 53 32 SC BN I A 0B . SR AR BE L 1112 .
HE S R, TAREHERG N HEEE
Bk CTA .
1.6 SEitFELbE

fifi FH SPSS 22.0 R AT G831 40 B o IH i BB
W s brifEZE (+s) Eon, B KHER K
iy o P<0.05 8 22 A gt e L.

2 & R

21 FARIER

FARFA] 168~233 min, F) (191 +19.06) min.
Jii 45 TEVAR F R ¥ 000 A 56 i, 6 v 3% IF B F R
(100% MLHI#E) o SCHRF- 2K B 2 200 mm, AR
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A UL A o Castor 328 AR IT g L AR P4 08 R TEVAR R R K AESZRFAEA L 2 S

(38.8+2.2) mm, Castor % %8 F {K T ¥ Oversize
[Castor IR F KT N Oversize= ( YR EH B -MLE H
7)) IMEERITFH R (54243) %, ZHEMLS
L F 2, Castor 32 28 32 4 378 3ty 349 A il & FR A 4 32

2 MR G . WiAT IR L 33 bk 2 AR O
KAE o BT A LCCA 5 #EH)R H Castor #1533 2 B R
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®2 XHEMEXRBEH (mm)
Table 2 Stent-related parameters (mm)
S 7] ERIT I AR AL EAR S s AR ERKE S M5 K
1 38 32 10 200 25 5
2 38 32 8 200 25 5
3 40 34 12 200 25 10
4 38 32 10 200 25 5
5 40 34 10 200 25 10

22 FREHER

AR IR SE T . ERERSA] (20+£5.55) d,
S (11~28) d. FEVFRFE 11~23 4~ H , F{ikE
Vilp | 17 A~ H o 1618 #F AR 2 h i B ER G
WERE . A7 BT R BE, SN CT RS 2 7 22 38 0 figg
FEBE , gk — 547 /i ki MRI K 25 78 76 25 380 M- i 48,
ANJE T LSA Je ME L 2l ok fit afn X 88, 25 8 S R
WAL BEH L IE T8, A T IASFIRIT R R R e R
e, RgZEFML2. BIGkET, BEAR
JE2 0, BRI, FiEEW. RE2 N E
PN, A LR ek E (VR) ., Hax 44
BBE B S W] A AT A AR

B3 REEECTA
Figure 3 Postoperative CTA reexamination
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ARE1. 3. 6 M2k, Rig64HE%E
F Bk CTA 7~ Castor 2 2840 B R U, Fshlk M5
SCSLHRIE W RN 100% , T T, R I AR I 3 B
Mtk ; BFE ARG 64 H 3 3 bk 16 3 3h k7
B B A% 5 W 3 bk o3 SOV T 32 30 kT4 B AR B b
INTARET] (35.8+3.4) mmuws. (41.9+42) mm, P=
0.035; (31.1£3.6) mmuvs. (36.7+4.1) mm, P=0.048]
(EI3) (£3),

A-C: BAVGHIAR G 4 CTA IR
A-C: Typical postoperative follow-up CTA images of patients
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Table 3 Aortic remodeling results
T Bl kI S K AR (mm) Jiti ik 43 X 2 B ELAR (mm)
) 5 /) 4 .[[I]. .
Ze AT RJF 64~ H AT ARJF 64 H GRS
1 36.8 31.3 35.9 29.5 I
2 45.6 39.2 41.1 34.9 P
3 39.3 33.8 35.2 29.8 =
4 41.1 35.5 31.1 26.5 =
5 46.6 39.1 403 34.6 &
3 it i AR 78 T 4R A B T R B LCCA 19 % 3 ks 725

TEVAR 23697 I 3 2 bk e 2 F0 i 3= 2 ik I8 1)
TR, YA BN 72 KB, #H TEVAR {5
I 2 R Pk R o ] 5 2 LCCA Bz Ab 38 LSA J2&36h
I W =5 B ik e J2 0 B0 JCIRg (1% 3 55 RN A5, o

H AT, IR Castor 23 3 32 B 5 AR B 5 4F 4
T+ (1) Stanford B % 3= 2 Jik 2 J2 (19 3T % 8% 11 & LSA
M BE B <15 mm s (2) 35 % 5l 22 XA LCCA % LSA R 85
>10 mm FIFERE ESk; (3) LSA FF 11 N4 K 8~13 mm,
HL%& A 7™ 1 3h bk i Ak oA il (4) 32 52 28 1 3z i
3T ity B 2 DX 1 G B BE Ifi R L 5 (5) 7 BB
GIHEHA . EAEER . WRBREHEAR. WKEAR
SN 4y S HAE N LCCA, T 3 Ik 5 3B vk
. FEh kS s kR . s Bk . B sh ik
IR A AN RHB YT 5 (6) TEVAR AR H B 1a 7 4
T, AT FAE RN RO B T ik 22—

AR Castor 73 32 S ZREE AR T 17 B IR 97 ik
Uity i AE XN R (<15 mm) JF 10 75 2 8 4 LSA (9 E
sk 5 e AE, HAEH N 48 AE H s mT LUER A I
AR, EH5HEAR WBBREHAR . WEKHEREK S
323 BEAE N LCCA . LCCA P Y 1 2 410 375 1% 48 1
TFHFAR., EAFAR. MEHER, FEHEA. &
1M, 33 284 AR AE I PRI o 8 A — SR 4 A &
197 18 o A% 58 1 JF I T R B R ME K, Bl R,
IFRE R KA, RIE R AR L RS
P 8y % e R B 29% A 189!, A F R
(S -BiFE . M-I ) JRIE T —FhF i+
Ao BFFRUIRWT 3-8 55 i i 20 L 4 R T 4
fEEAE M E (ICU) fFRAfHEAR, JILRT
o EAEFAREBFARMET &AEFMP R R
GeF 0 KA R IR B 11.9% f 7.6%) . H [T
RUE B & A R X H A% S8 T i - R A LR 1599 At
BRI K E TT A R E A IR B R A A
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A 1 15 A ) R DL felf S 2R B 24 3= 3 ko 22 19 [R]
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o la BN T 5 A RN 13%, A =M KB AR i Ta
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N R H T IR YT EE B kS R Y B AR
FB™,
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Castor B 7 37 37 28 H5 ¢ LCCA B9 B & W i JE LT i
Bl bR e (D) Je )2 B ah kg R R F 3k s 22 X5
(2) 3T S i 7E X I B LCCA FF Fz 0 3 <15 mm; (3) TG
F ks SRV ST H 5 (4) ZEHEST K A AR DL B ik
HoAE R EZMES K (5) A AR 20 ik . 3 35 5
Jik JC B . B A8 5 (6) i PN TG i A8 38 S 3@ W o T AEAE
LT 155 10 1 78 DUAS 07 9 90 Dk e i . (1) 1B 8 ik
RN AN (<7.5 mm) 505540 B &8, ML)
FUVF Castor SCHAR AL 5 (2 BIF ST LRGAE . KAk
P B e VR 5 (3) 7™ R0 i e B T Bk
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Je 2, Castor P4y 37 30 B30 i B AR B, I MR 4 3
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(oversize) REPY, — i, W/ XF 3 8h bk BE 1Y 152
] S 4% 07 00 3 B B A, b a0l 0 kA R
T, R E ) RO B, AT R 23 84
oA U A S AR R o g KU . R, M B ik R R S
WAL TR FA R PR . X T ES kS 3h
ik 83 B il R R TR & 20% ., B Bk AR I 21 X
&8 i B 2 B ok Oz o i A i BB B S Bl ko i
Bl AT e e R AR X, BB B S AR R 43 i S 11
A NS A S N el U W G = 2
P 7E 0~5% WK 3, DAk f 52 20 32 vy 3 2 1 11
9 RURE S A A B 5 o fil T 34 0 K BE 200 mm Y
Castor TR 48, HEFE N 6 mm, S B irfli
Y Castor 32 28 F K it v B A2 & KM 34 mm, 74
0~5% (R, BRI O A 0 FH B o 1k S 2 . AR
WOy T 2L R g G R O, IRAMB I E L I
PIAT HE 2o i okt B S AR e RG22 A B WSRO g 5%
R A TR RERE s e, LG N AR A5

Castor 32 22 4E 2y — & X B 73 S0 R M F
LCCA imiz w &, HA: () FARIG/N, #E%IF
M 246 FAR; (2) BAER R 3) A % A E X
F14y [ R RT A A58 e A ) A B P9 U 5 (4) SRk
TGS — R gh i, HREA AR, WAL
T B B R R I AR e KU, O BE R AR S
78 S o7 AU 45 e 4%

AW S HIEE N ISA A BEE, Rk
WA BiEZ . A EBKR . AL EAfik
W REVTHIIED, S5 AR E R BB R e b R Gk
M, BRSNS R, LSA &
) A2 BB W T RN ZE ME B Bk i, BF 5T PHIE
S, 3 Bl K g Rl A g R Y Willis PR - 22 M
Sk -722 ERE” sk — AR LML 86 At i, LSA
A b A B AN . — T Meta 43 A7 3
B, 7E Stanforrd B %! 3 8l ik J¢ )22 F 34 (1) TEVAR A o
T3 LSA N2 35 B0 ph 28 R G KE I KU .
230 i i E X <15 mm, #0 R LR & (D) R
Pl B M B A HE S K s (2) S8 Willis 375 (3)
>3 mm HJG/™ H B A 1Y ZEAE sh ik, W) LSA o] Ao
VEPEETE 5 o FE4E E IX 5~15 mm A1 B0 R XF LSA
IR 15 2%, TR E X <5 mm B0 00 7] A% LSA

e, I, AR E N TE 7S 4 PE AR B
Bk BRIk HES) KA Willis 26, DL K fE
T AT 402 i 700 2 A ME Y I B2 T 2E 4T LSA 97 55 .

SHIEBHEARGEA BB A b, HA 4 5%
HBATAT IR R A B3 F, 50085 AR5 &4 £ 30k
HEIPIE R B . AP X — K A MR R G
IF K AE & TEVAR F AR B # Wt & GE, AR5 1B
] A A= 1A 2w, A b G Dt D] AT R R S AR
T o B BRI IR W P S B0, TR 55 LSA 33,
W Rz . (1) BEAE 2016 4F i ifi P % 26 v A4~ A
i (2) 2018 4F 4T TEVAR F- K, LSA A5, It
WHEATEINE, 2092k B R FARIBIT
(3) ATy 21 50 Bk R A8 7%« XU 35 8 ik P R R 35 )
PR3 A BB

F B ik S e R K RO I AR TR O AL
W, B4/ 2%, J&IFAlE TEVAR R )5 F
RER W EESR bR . 8 T AN ARG B & 1 3 ik
HIPNN, BHESE T oHny 3L E mE S FH &
AR ERT, W S PR E AL, RIS B
TEVAR RJ5 6 ™ A B/ IE N e . B i X
AR He o8 38, TC A B BRI 2E

EAARERME, 259X FOE R IT 1Y B )
RAFHG 2 O E 2 . Pue s yu i /MR vl 68 A Fl T
KW M R )E . EARR T, A&
R TREIFE (4000U, 1R/Md) EI75~74d,
IR E (75 mg/d) FIFTREIPEAK (100 mg/d)
6 H o VERBIBEDFGE, AHE5E 99 A0 54
A, H A B R AT IR, kA5 Y
HENE ) ik AT i . b, 3 T R Y
B AL XF BB 9 R T 22 9 B A A R A5 31 B ™ 4 A R
o Hok, AWEIEBE VTR R, 5 S W gk
S RFEA MG, AT KA T, DL
— L PP Castor 43 3¢ ) 3 48 4 LCCA Y7 k. fH
IR, BT E K S R R A SR A Y
B2, M ISHIF S M Lk G e 1R

ZE PRk, Castor SZ 483k T JF M = A7 ok 19
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