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Abstract

Background and Aims: The chimney technique is a method for the left subclavian artery (LSA)
reconstruction during thoracic endovascular aortic repair (TEVAR), with type la endoleak being the main
complication. The Longuette™ chimney stent-graft is specifically designed for the chimney technique to
reduce type la endoleak during LSA reconstruction. To evaluate the efficacy of the Longuette™ chimney
stent-graft combined with TEVAR in the treatment of Stanford type B aortic dissection (TBAD)
involving the LSA, we conducted a prospective, multi-center clinical trial (PATENCY clinical trial). This
study was to summarize the one-year results and experiences of the PATENCY clinical trial.

Methods: From October 2018 to March 2022, twenty-six vascular surgery centers nationwide
participated in the PATENCY clinical trial, enrolling a total of 150 eligible TBAD patients. All patients
underwent LSA reconstruction with the Longuette ™ chimney stent-graft during TEVAR. The clinical
efficacy and adverse events were evaluated during the perioperative period and at 12 months after
operation, and the cumulative survival rate, LSA patency rate, and endoleak-free rate at one year after
operation were analyzed.

Results: The patients' ages ranged from 30 to 77 years, with an average age of (54.48+11.12) years.
Among them, 138 patients (92.0%) had concomitant hypertension; acute, subacute, and chronic
TBAD accounted for 74.7%, 17.3%, and 8.0% of cases, respectively. General anesthesia was used in
124 patients (82.7%). The surgery success rate was 99.33% (149/150), with an average operative time of
(91.67+41.47) min, X-ray exposure time of (31.36+16.71) min, and blood loss of (71.55+60.40) mL. The
perioperative endoleak incidence was 5.33% (8/150), including type I in 6 cases, type Il in 1 case, and
type IV and 1 case. One patient (0.67%) experienced acute occlusion of the Longuette™ chimney stent,
which was recanalized after another endovascular procedure. One patient (0.67%) had an acute cerebral
infarction after operation, and two patients (1.33%) developed retrograde Stanford type A aortic
dissection, with one death occurring three weeks after operation. Two patients (1.33%) died within
postoperative 30 d. A total of 142 patients were closely followed for 11.67 (5-16) months. No
displacement of the aortic stent or Longuette™ chimney stent-graft was observed. Two type I endoleak
patients underwent reintervention with embolization at six months and one year after operation,
respectively. Six patients still had minor endoleaks at the one-year follow-up, but their TBAD false
lumen remained stable without significant symptoms, and they received conservative treatment. Stenosis
and occlusion within the Longuette™ chimney stent occurred in one and two patients, respectively, with
one case of retrograde Stanford type A aortic dissection. All these patients were asymptomatic and

received conservative treatment. No complications such as stroke, paraplegia, or left upper limb ischemia
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were observed. The cumulative one-year survival rate, LSA patency rate, and endoleak-free rate were

97.96%, 97.96%, and 91.91%, respectively.

Conclusion: The use of the Longuette™ chimney stent in endovascular treatment of TBAD for LSA

reconstruction is simple, safe, and effective. It can significantly reduce the incidence of perioperative

type Ia endoleak, providing a new treatment option for minimally invasive management of aortic arch

lesions.
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Table 1 Medical centers participating in the study and

number of patients enrolled

B LA TR [n(%)]
DO R A 7 B 34(22.7)
23 AR (R I B R ) P st BE e 20(13.3)
P ARSI 2 B B i s R B 14(9.3)
Fh R — R B 13(8.7)
T B R B AP B B 12(8.0)
KRB e 10(6.7)
KBRS B 7(4.7)
mHAE— ARERE 6(4.0)
W RIE BE RN E I 2 — BE b 6(4.0)
ZMREEEE — PR B 6(4.0)
SRMIEF B i 2 — = e 4(2.7)
BB R TR BR R 4(2.7)
Fh LN R A2 R 2(1.3)
RPN 2(1.3)
BT o P g (DT 35— R ) 2(1.3)
24 S = B 2(1.3)
TR — B 2(1.3)
M T T BE B 2(1.3)
S E R L e 1(0.7)
RS EE A B R A U R EE B 1(0.7)

A: Longuette™ffl[4374%; B-C: Longuette™

JH A S B R AME T BRI, Bk 3R “TAAE” Bl Longuette™ K 2 4L 412 L 4 SE R 1%, D-E: Longuette™ il [5132
BEATHRIY TBAD PRI S PG, AFENIALE (HikP7R); Fo Sk g G-He: i kS 28 e A S MR
ORI, Sk Al DL A SR BN B BREE Z [ A R VAR5 1-T . A ) S TIRY Y TBAD -

ARESFARE, Rl W SBTaRAH (FkPR)

Figure 1 Comparison of design and effectiveness of Longuette™ chimney stent-graft and regular chimney stent-graft for LSA

reconstruction  A: Longuette™ chimney stent; B—C: Deployment of Longuette™ chimney stent in an ex vivo model,

with arrows indicating the "groove" being sealed by the outer stent layer of the Longuette ™ chimney stent; D-E:

Longuette™ chimney stent used for treating TBAD, before and after the procedure, with no endoleak after operation (shown

by arrow); F: Regular chimney stent-graft; G—H: Deployment of regular chimney stent-graft in an ex vivo model, with

green arrows showing the prominent "groove" formed between the chimney stent-graft, aortic stent, and aortic wall; I-J:

Regular chimney stent-graft used for treating TBAD, before and after the procedure, with the "groove" causing a type la

endoleak after operation (shown by arrow)
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El2 Kaplan-Meier 547
Figure 2 Kaplan-Meier analysis

A: AR 1R2DH BB, B: RJF 1240 ZRLSAETAR; C: ARJF 120 RN

A: Cumulative survival rate at 12 months after operation; B: Cumulative LSA patency rate at

12 months after operation; C: Cumulative endoleak-free rate at 12 months after operation
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