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Abstract Intraoperative aortic intimal intussusception (AII) is an uncommon but life-threatening complication
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Key words

during thoracic endovascular aortic repair (TEVAR). Remedial intervention is difficult, and it is prone to
misdiagnosis, underdiagnosis, and misjudgment. Accurately identifying intraoperative AIl and promptly
providing effective treatment pose a significant challenge. Intraoperative All is considered a secondary
condition, and the specific etiology remains unclear, potentially associated with surgical factors and
underlying aortic pathologies. This article, based on relevant literature and clinical experiences,
introduces and discusses the causes, classifications, key points in diagnosis and evaluation, and
emergency intravascular management of intraoperative All in patients undergoing TEVAR for aortic
dissection. The authors first propose a refined classification based on visceral blood flow perfusion,
adding an assessment of the severity of visceral branch ischemia to the existing classification. This new
classification divides intraoperative AIl into two subtypes (a and b) based on intraoperative DSA
depicting visceral branch perfusion. The advantage of the new classification lies in its ability not only to
differentiate the severity of visceral ischemia but also to guide endovascular emergency management
strategies. Secondly, for patients suspected of intraoperative All, detailed intraoperative angiography is
necessary to determine the classification. The authors recommend a three-step process involving
proximal and distal stent graft imaging and endoluminal imaging of the abdominal aortic true lumen.
This aids in clarifying the stability of the proximal landing zone and the type of intraoperative AlI,
determining the poorly perfused visceral branches, severity, and type of ischemic obstruction, and is
crucial for the subsequent remedial measures. Finally, intraluminal remedial stenting is preferred for its
excellent therapeutic effects, minimal trauma, and rapid postoperative recovery. The procedure should
proceed smoothly in a proximal-to-distal and main trunk-to-branch manner. Concerning the
reconstruction of blood supply in the distal thoracoabdominal aorta, existing mainstream approaches
have certain limitations. The authors recommend a "two-step" approach to rebuild the blood supply of
the true lumen of the aorta. This approach can prevent further detachment of the intimal layer toward the
distal end.

Aneurysm, Dissecting; Aorta, Thoracic; Angioplasty; Intraoperative Complications

CLC number: R654.3

SV 3 Bl Ik e JZ S — Tl DX RS B9 0 LA B O
I RAE R A m . IR MERE RN, Had £ 304E &
i R BT EHEY, H o Stanford B Ak 2= 2 08
339%™, W 3 S ks N & 2 R (thoracic endovascular
aortic repair, TEVAR) #H AL G INEETF AR BAA W
9 5 0 A FN R B 1 22 4, 28R Stanford B B
FEBWKIC)Z . B T Bl JikORE ) it i B 2 0 9 S
PRI Y T ARG ST T B U AR, 2 B TR AR
B R MR A R AR, TEVAR
TS 77— 287 8 (Y IR A, Ak A b L e A S
ZROAR OC I A o e 2 DA KR Hh Sl ik R R
(aortic intimal intussusception, All) Orae - R b ATl
S — b 2 WAH i 19 R IF R, kb RAd X
KHEG L. R2sRA, RIMEAR P IE R
HALL, i ] B AT BRI AR = — Rk . B

© WA )3 of [ FF I F A EPTA

I OG T AR b ALY 4238 2 DLAS 5 5 & 510
FO T = S G PR AR AR 04 0 A Ak 3 D5 D)
MR AR SCEE A SR, X R kI 2 R E
TEVAR A v ALY & AT 20 8 2 WAl 22
R B A B TR SR AR R

1 AREX AR ANl g5 E Fn 58

1.1 AIENX

AILJE 8 PR )2 1 B A8 0 SR TR 0 . I )
i A e O S, S PR TSR VR T O Bl K R
o SE A S A, T BU™ E YO i T Bl Ik R Bk
7% L 3 5 e A ZEO

¥ A IR AT g3 Ry D 1 ALL R 4 PR AL
& 29 90% KT AR E Bk )2, BEMHN £

http://www.zpwz.net



1856 W E AR A

532 4

KA T I+ F Bk B Bl ik 3022 AUE 1 B4R
EEE A T8 B AR S5 H W 2 i A4 B B I
PR EGE, HdhRd AR T4k & AllL, £
BAETEHRRZEEBENF RS S, BER
P AR = sh bk 22 UL, P B R %) 7 B R AR
Wi R A IE B A AT RE, W kAT SEBRE.
BREEY 5K . LAY A SR R
1.2 RAAIFFE

A AT A 995 PRLATS AS B i 10240 AR s S ik 4R
BEEEEEHLE, RPAUMES: TEFRTLUTM
FIF A - TP AR B AR R A AE B 5 B ko A8 A G
B A, FORERE T AR A Bl Bk R Y 46
i o Havelka 2S84 J7 38 1 9] £k B 78 32 12 1% = Bl ik
SCHRRE G, DR SR b e R A2 R, R R
BRAETE LMY 5k FE AR AL, SRRSO,
NGRS N R 2 VAN R - (S s
A AR AW EZERRE, R, BN E 3k
ARHH SN R AEAR AT A &4 | &Rl AR
FH o SCHRARIE B9 AR v AL 430 & Ak 78 3 3 ke 2 1
B, Hrh Oy SR AR AR e RS g A1 U0 IR
Wh kA, HAaMHMEatemEaE S Ex
T2 MW, nIAEYS 3 ) bk e 2 ot 1 9 0 J Ny 1
T PR B e OB R R B A 56 . Ma SEPIZE
14 ) F SZ B A W0 & R ATL R 3, R R
1.28% (14/1 096), 6 4E 3 6] 57 L5 AE B,
92.9% (13/14) WyBHEZEZ2ME . LaEPkKZE, X
Vg e 2, Bk, fE# A AR b AL & 4
A S AE 32 B bk P9 T 55 B A7 451 04 Sk Atk - 4k & S
MB35 Y i . AR AE ) O ik 5 5 T R
3 )2 (distal stent graft—induced new entry, DSINE )
) A 2 K A S 4R vt 1 N R 45t {H DSINE 218
PP H e 2 A R, R e N R AR AL 32 3
Wk 5 o S HRam vi RE A R L 7™ L il R A DL BN
[ R VAN NP NI G v = e B (17 NG
ATV 2R G. B0 B R AR, kiR Ik
FATBR, 7T AE B %0 PR A A3 B kS T B
B T PR A L SR % IR A AR N (E R
Ma SEVMIF 58 & & B0 S 4R 25 A0 | I Uity oversize L]
FARBHL (AMEB W 2 el KK S5 K4 Al
B R AR M . X T B R 3 B ik e )2 2tk )
FARIE K AE R S, Aok 2N F 5P 7E
SR AT B TEVAR F R IF R &880 F R M &

© WA )3 of [ FF I F A EPTA

IFRAE K F, AR 2 bR SO OIE R 2 SR th
AlL, fF HFEE TR ALY SCHk R GE 2 A28
F, e B D o = e BEAE BT R AE Y, A
AR e A= BLARIATIAS W
1.3 R AlF 52

Ma SR 48 R Hh AL A8 e 2B (9 L 3 oy = Fil
FAL. AL, R AIL Ry BR7E 0 HE A 19 S 2 F8 A
WiBtae BEA s TR, R AR AT 2 A PN I A i 22
THUAE N 1Y) S AR R ) L i 1 B T B ik, i R
Wi =6 sh ik NI 43 35 TS, R v AL 6 225 11 P i
] ¥ 8 2 3 S Dk N JIE S IX B

P BT vk AR Y AL AR J5 TR A 4 3 o7 AR
FRAE, RRURRER . B, AR R
X AR Ff ATLRH O #0245 it 1y )™ 7 R R ik = L
WA . i TR AL | A 3 I 2R 32 2 O
JUFE 5 TR AN RO T U R R Y ™ R R R G 0
IFIE) 5 R0 UG B AR O . AR, JE e A f ™
HAR IR RO T ALY AR AL . TR i & N A T
gk, A All— Bk R, 230 kB s B4 1 3
T ERRSTM AT . T NS4 S 8 R
TR RE ORI S B R T G g, 5
ok L K 8 A B B L O R R AR I U R O3 S
AR 2, ACAF B A A L % JOE % 23 S il . JF:
L3 A A AL 18 3 S M L PR O P R
VEFI T S BOE A RSP HWik, A Al &4 5
JUE i 3 32 A 58 4x ki B 22 2 0Tk T4 S S
i i 3 1 1

PR, 28 3 A7 Jit 43 AU Y SR ilt b 199 fm U 2%
3 3 ot ™ AR B R IE A, KA S 2R I s T U
I & (digital subtraction angiography , DSA)
R B HE AR > SCREENE AL, FFILL LR v ATL 4
Gy a. bASEAY, R A I I 8% 2 S A AR
BRAY ML HEVE . JF T E &% 4k T 2Me 58 4 M s i R
BN Sy a R, AT B TEH A9 AN RO T 2, b
TN 2= /0A7 1 SZNE A o3 5258 A JC MR R U, A
SRR 3 S I LA U s A R i ), TR
& RSk (1)

Jh— 5, Sk 2 R O SCHEE AN BT
gy N S BB ZE . B 7y B BH JE R B T R R
TRAABHIED T, B T AR DSA A [F] TS ALK 2
M5 AR, HI & TC 0K B o e )2 B K 43 3 4
Mg oL, P, 2£35 2% Nagamine 5542 1 (1) F 3

http://www.zpwz.net



5512 3R %, % : Stanford B & £ 3 ik & B R o £ 35 ik N E LB 00 I 4L FE R G 1857

BRICJZ 50 ST AE HETE AN A Y, LAor S o S R JE L e SO R A JE AR #
BT ZRIZE BB AW, Fra, bR AP AT 2 (E2),
70 SCHETEAR R0 o8 RS 7 Scm A k)2 |

IMTa %Y IIIh 7

A
B1 ZFB2WHRFANSE A B (RENNERAEA R SRR Y SR ) B: Hakl (B A IRIE 2 S8
TPy i 4 32 Sl DK AEAR R 3k, I 20 S e v i MEOR S8 42T R ) s C: b B (JIEES A A JBRE A A S 2R RS A
Wi i K SR IEOR SRR Bk, & IF 1VAHERS L2 SO T sE ik )5 De Ma B (S A A IREE A 22 5 28
FeAE Y IR 3k, SR SO MER S8 H 2K ) s Ex HIb B (BB A A IR AE i 22 S 2R RS R s i A 1 2
bk, GIF TIERR A AR S 7e R

Figure 1 Classification of intraoperative AIl proposed by the authors A: Type I (the prolapsed intimal layer is completely
covered by the transplanted stent graft); B: Type Ila (the prolapsed intimal layer extends to the distal descending aorta
covered by the stent graft but does not involve the abdominal aorta, with reduced but not completely abolished blood flow
to visceral branches); C: Type IIb (the prolapsed intimal layer extends to the distal descending aorta covered by the stent
graft but does not involve the abdominal aorta, with complete loss of blood flow to one or more visceral branches); D: Type
[Ila (the prolapsed intimal layer extends to the distal abdominal aorta covered by the stent graft, with reduced but not
completely abolished blood flow to visceral branches); E: Type IlIb (the prolapsed intimal layer extends to the distal

abdominal aorta covered by the stent graft, with complete loss of blood flow to one or more visceral branches)
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Figure 2 Classification of impaired branch perfusion caused by intraoperative AIl
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Figure 3 Bailout proximal graft stent to reinforce the

anchoring zone
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Figure 4 Continuous shift downward of the prolapsed

intimal flap after distal stent deployment
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Figure 6 Diagnosis and treatment flow of intraoperative
ATl

LR LT, AR AT 5 LA 32 30 Bk 2 I N
FARIKAE, T RE5 B A B RO P ERAEA G,
TEAE 5 BOUNE &% 200 o 58 05 1 G KA. I,
MG T AR BRAE L U K IE B AL BN T
BERR P AGEMARFERAREEZZEX . T H
BTAH SRR H2 0, BF R A AT A BT b frs P Ak 3
Ui A AT 75 B — I

SEET N Y D E SRR

VEFH TR B 0 . Ak Kk 5 T 4R bk At Fe i S

BB LE B R X E BB, R M A
A,

http://www.zpwz.net



55 123 3R %, % : Stanford B A £ ) ik & B A o £ 3 ik 13 I LB B9 1R P9 40 3 SR g 1861
& H Sk Zhang T, Zhang XM, Li W, et al. Causes and treatment of intimo-

[1] Nienaber CA, Clough RE. Management of acute aortic
dissection[J]. Lancet, 2015, 385(9970): 800-811. doi: 10.1016/
S0140-6736(14)61005-9.

[2] Hameed I, Cifu AS, Vallabhajosyula P. Management of Thoracic
Aortic Dissection[J]. JAMA, 2023, 329(9): 756~757. doi: 10.1001/
jama.2023.0265.

[3] Bossone E, Eagle KA. Epidemiology and management of aortic
disease: aortic aneurysms and acute aortic syndromes[J]. Nat Rev
Cardiol, 2021, 18(5):331-348. doi: 10.1038/541569-020-00472-6.

[4] Evangelista A, Isselbacher EM, Bossone E, et al. Insights from
the international registry of acute aortic dissection: a 20-year
experience of collaborative clinical research[J]. Circulation, 2018,
137(17):1846-1860.d0i:10.1161/CIRCULATIONAHA.117.031264.

[5] Isselbacher EM, Preventza O, Hamilton Black J, et al. 2022 ACC/
AHA guideline for the diagnosis and management of
AorticDisease[J]. J Am Coll Cardiol, 2022, 80(24):e223-393. doi:
10.1016/j.jacc.2022.08.004.

[6] #Fi%. TEVAR 7EAES 24 8 B & 3 3 fkoJ J2 o i /5 I —2022 4F

STS/AATS B 2 “E 3l ik e J2 45 il PREE A vl it i (], o 1355
AR 2R A5, 2022, 31(12): 1557-1563. doi: 10.7659/j. issn. 1005~
6947.2022.12.001.
Shu C. Role of TEVAR in non-complex type B aortic dissection—
interpretation of 2022 STS/AATS clinical practice guidelines on the
management of type B aortic dissection[J]. China Journal of
General Surgery, 2022, 31(12): 1557-1563. doi: 10.7659/.
issn.1005-6947.2022.12.001.

(7] AR, S84 . ESIKIJZE IR IT i BUIR 5 R[], v [ ifi

MRS B TR, 2022, 14(2):97-99. doi: 10.3969/.issn.1674-
7429.2022.02.001.
Fu WG, Guo BL. Present situation and prospect of endovascular
treatment of aortic dissection[J]. Chinese Journal of Vascular
Surgery: Electronic Version, 2022, 14(2): 97-99. doi: 10.3969/j.
issn.1674-7429.2022.02.001.

[8] Tadros RO, Tang GHL, Barnes HJ, et al. Optimal treatment of
uncomplicated type B aortic dissection: JACC review topic of the
week[J]. J Am Coll Cardiol, 2019, 74(11):1494-1504. doi: 10.1016/
jjacc.2019.07.063.

[9] Ma T, Liu F, Chen B, et al. Intraoperative stent-graft-induced aortic
intimal intussusception during TEVAR for type B aortic
dissection[J]. J Endovasc Ther, 2021, 28(6): 860-870. doi:
10.1177/15266028211028213.

[10] 5kHE, sk B, 2346, 45 TkIe)2 1 B S A T BB Y 5t
B B 297 B3], h e R 24 3, 2019, 18(2):170-174. doi:
10.3760/cma.j.issn.1671-7368.2019.02.015.

© WA )3 of [ FF I F A EPTA

intimal intussusception in endovascular repair of aortic dissecting
aneurysms[J]. Chinese Journal of General Practitioners, 2019, 18
(2):170-174. doi: 10.3760/cma.j.issn.1671-7368.2019.02.015.

[11] fRBER, 0, PRISAS, &5 . M E3hkJe 2 I Gy ig = A A i

Jii 2 — 9 23 A7 [9]. BRAX S T BE °%, 2022, 34(7): 964-965. doi:
10.3969/.issn.1671-0800.2022.07.052.
Yue XX, Yang Y, Chen PJ, et al. Analysis of a case of intimal
degloving during endovascular treatment and repair of thoracic
aortic dissection[J]. Modern Practical Medicine, 2022, 34(7): 964—
965. doi: 10.3969/j.issn.1671-0800.2022.07.052.

[12] Maynar M, Rostagno R, Zander T, et al. Intimal dehiscence in the
abdominal aorta following balloon fenestration for type B
dissection[J]. J Endovascular Ther, 2005, 12(1): 103-109. doi:
10.1583/04-1368.1.

[13] Lin M, Flentje AO, Drucker C, et al. Type B aortic dissection
complicated by intimo-intimal intussusception and extensive
intimal denuding: case report with long-term follow-up[J]. Ann
Vasc  Surg, 2020, 69: 451. e5-451. el0. doi: 10.1016/].
avsg.2020.06.041.

[14] Lookstein RA, Mitty H, Falk A, et al. Aortic intimal dehiscence: a
complication of percutaneous balloon fenestration for aortic
dissection[J]. J Vasc Interv Radiol, 2001, 12(11): 1347-1350. doi:
10.1016/s1051-0443(07)61562-0.

[15] Martin M, Moris C, Hevia S, et al. Intimal dehiscence during
endovascular treatment of thoracic aortic dissection[J]. Int J
Cardiol, 2007, 114(1):E1-2. doi: 10.1016/j.ijcard.2006.05.056.

[16] Rolf T, Qanadli SD, Rey J, et al. Intussusception like lesion after
fenestration in aortic type B dissection[J]. Interact CardioVasc
Thorac Surg, 2010, 11(3):376-377. doi: 10.1510/icvts.2009.232124.

[17] Mirick AL, Patel HJ, Deeb GM, et al. Aortic intussusception
complicating  diagnostic ~ angiography:  recognition  and
management[J]. Ann Thorac Surg, 2013, 95(5): 1776-1778. doi:
10.1016/j.athoracsur.2012.10.049.

[18] Havelka GE, Tomita TM, Malaisrie SC, et al. Two cases of aortic
intimal intussusception during endovascular repair of an acute type
B dissection[J]. J Endovasc Ther, 2016, 23(3): 521-528. doi:
10.1177/1526602816644917.

[19] Wu ZY, Miao YQ, Knappich C, et al. Aortic intimo-intimal
intussusception: a pooled analysis of published reports[J]. Ann Vasc
Surg, 2021, 75:471-478. doi: 10.1016/j.avsg.2021.02.041.

[20] Hufhagel CA, Conrad PW. Intimo-intimal intussusception in
dissecting aneurysms[J]. Am J Surg, 1962, 103(6): 727-731. doi:
10.1016/0002-9610(62)90255-6.

[21] Shah PJ, Singh SS, Chaloob SS, et al. Intimo-intimal
intussusception of the aorta[J]. Ann Thorac Surg, 2006, 82(6):2274~

http://www.zpwz.net


http://dx.doi.org/10.1016/S0140-6736(14)61005-9
http://dx.doi.org/10.1016/S0140-6736(14)61005-9
http://dx.doi.org/10.1001/jama.2023.0265
http://dx.doi.org/10.1001/jama.2023.0265
http://dx.doi.org/10.1038/s41569-020-00472-6
http://dx.doi.org/10.1161/CIRCULATIONAHA.117.031264
http://dx.doi.org/10.1016/j.jacc.2022.08.004
http://dx.doi.org/10.1016/j.jacc.2022.08.004
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.12.001
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.12.001
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.12.001
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.12.001
http://dx.doi.org/10.3969/j.issn.1674-7429.2022.02.001
http://dx.doi.org/10.3969/j.issn.1674-7429.2022.02.001
http://dx.doi.org/10.3969/j.issn.1674-7429.2022.02.001
http://dx.doi.org/10.3969/j.issn.1674-7429.2022.02.001
http://dx.doi.org/10.1016/j.jacc.2019.07.063
http://dx.doi.org/10.1016/j.jacc.2019.07.063
http://dx.doi.org/10.1177/15266028211028213
http://dx.doi.org/10.1177/15266028211028213
http://dx.doi.org/10.3760/cma.j.issn.1671-7368.2019.02.015
http://dx.doi.org/10.3760/cma.j.issn.1671-7368.2019.02.015
http://dx.doi.org/10.3760/cma.j.issn.1671-7368.2019.02.015
http://dx.doi.org/10.3969/j.issn.1671-0800.2022.07.052
http://dx.doi.org/10.3969/j.issn.1671-0800.2022.07.052
http://dx.doi.org/10.3969/j.issn.1671-0800.2022.07.052
http://dx.doi.org/10.1583/04-1368.1
http://dx.doi.org/10.1583/04-1368.1
http://dx.doi.org/10.1016/j.avsg.2020.06.041
http://dx.doi.org/10.1016/j.avsg.2020.06.041
http://dx.doi.org/10.1016/s1051-0443(07)61562-0
http://dx.doi.org/10.1016/s1051-0443(07)61562-0
http://dx.doi.org/10.1016/j.ijcard.2006.05.056
http://dx.doi.org/10.1510/icvts.2009.232124
http://dx.doi.org/10.1016/j.athoracsur.2012.10.049
http://dx.doi.org/10.1016/j.athoracsur.2012.10.049
http://dx.doi.org/10.1177/1526602816644917
http://dx.doi.org/10.1177/1526602816644917
http://dx.doi.org/10.1016/j.avsg.2021.02.041
http://dx.doi.org/10.1016/0002-9610(62)90255-6
http://dx.doi.org/10.1016/0002-9610(62)90255-6

1862

\_\_

SRR R 5532 %

12

2276. doi: 10.1016/j.athoracsur.2006.05.119.

[22] Gomes de Farias LP, Santos JMMM, Teles GBDS, et al
Intimointimal intussusception in acute aortic dissection[J]. Radiol
Cardiothorac Imaging, 2020, 2(4): €200023. doi: 10.1148/
ryct.2020200023.

[23] Kim SY, Hwang HY, Lee W, et al. Aortic intimointimal
intussusception in chronic type B dissection causing dynamic
obstruction of visceral arteries[J]. J Thorac Cardiovasc Surg, 2015,
150(3):e33-35. doi: 10.1016/j.jtcvs.2015.05.033.

[24] U6 B IR RE LT R L 14 A BIF 5 HE R (0], v (13 T AR 2%
&, 2023, 32(6): 929-935. doi:  10.7659/j. issn. 1005-
6947.2023.06.015.

Qi YE. Research progress on the fibrous structure of aortic wall[J].
China Journal of General Surgery, 2023, 32(6): 929-935. doi:
10.7659/j.issn.1005-6947.2023.06.015.

[25] Xiang D, Chai B, Gui Y, et al. Risk factors for distal stent graft-
induced new entry after endovascular repair in uncomplicated type
B aortic dissection. [J]. J Vasc Surg, 2023, 77(1): 37-45. doi:
10.1016/j.jvs.2022.08.032.

[26] Kim KM, Hofmann Bowman MA, Eagle KA. Treatment of
Uncomplicated Type B Aortic Dissection: The Devil Is in the
Details---Or Is It? [J]. JAMA Cardiol, 2023, 8(1): 54-55. doi:
10.1001/jamacardio.2022.4197.

[27] Marrocco-Trischitta MM, Rylski B, Schofer F, et al. Prevalence of
type III arch configuration in patients with type B aortic
dissection[J]. Eur J Cardiothorac Surg, 2019, 56(6): 1075-1080.
doi: 10.1093/ejcts/ezz137.

[28] Ma T, Dong ZH, Fu WG, et al. Incidence and risk factors for
retrograde type A dissection and stent graft-induced new entry after
thoracic endovascular aortic repair[J]. J Vasc Surg, 2018, 67(4):
1026-1033. doi: 10.1016/j.jvs.2017.08.070.

[29] Al-Tawil M, Chikhal R, Abdelhaliem A. Thoracic endovascular
aortic repair for uncomplicated Type B aortic dissection: what is the
optimal time window for intervention?[J]. J Cardiac Surg, 2022, 37
(4):1002-1003. doi: 10.1111/jocs.16191.

[30] Beck AW, Wang G, Lombardi JV, et al. Impact of thoracic
endovascular aortic repair timing on outcomes after uncomplicated
type B aortic dissection in the Society for Vascular Surgery
Vascular Quality Initiative postapproval project for dissection[J]. J
Vasc Surg, 2023, 77(5):1377-1386. doi: 10.1016/1.jvs.2022.12.056.

[31] Jubouri M, Bashir M, Tan SZCP, et al. What is the optimal timing
for thoracic endovascular aortic repair in uncomplicated Type B
aortic dissection? [J]. J Cardiac Surg, 2022, 37(4): 993-1001. doi:
10.1111/jocs.16190.

[32] Potter HA, Ding L, Han SM, et al. Impact of high-risk features and

timing of repair for acute type B aortic dissections[J]. J Vasc Surg,

© WA )3 of [ FF I F A EPTA

2022, 76(2):364-371. doi: 10.1016/§.jvs.2022.03.030.

[33] Yang Y, Zhang XH, Chen ZG, et al. Acute or Subacute, the Optimal
Timing for Uncomplicated Type B Aortic Dissection: A Systematic
Review and Meta-Analysis[J]. Front Surg, 2022, 9: 852628. doi:
10.3389/fsurg.2022.852628.

[34] Xiang D, Wu F, Chen L, et al. Timing of endovascular repair
impacts long-term outcomes of uncomplicated acute type B aortic
dissection[J]. J Vasc Surg, 2022, 75(3): 851-860. doi: 10.1016/j.
jvs.2021.09.017.

[35] Wu ZY, Li P, Wang JY, et al. Aortic intimal intussusception during
acute type B aortic dissection endovascular repair[J]. Ann Transl
Med, 2019, 7(22):700. doi: 10.21037/atm.2019.10.52.

[36] Williams DM, Lee DY, Hamilton BH, et al. The dissected aorta:
part TII . Anatomy and radiologic diagnosis of branch-vessel
compromise[J]. Radiology, 1997, 203(1): 37-44. doi: 10.1148/
radiology.203.1.9122414.

[37] #OGH, %30 . ke 25 IR REEIED]. MRS
oSz B, 2022, 27(4): 304-308. doi: 10.16139/. 1007-
9610.2022.04.006.

Chang GQ, Yang WC. Aortic dissection with hypoperfusion
syndromel[J]. Journal of Surgery Concepts & Practice, 2022, 27(4):
304-308. doi:10.16139/j.1007-9610.2022.04.006.

[38] Nagamine H, Ueno Y, Ueda H, et al. A new classification system
for branch artery perfusion patterns in acute aortic dissection for
examining the effects of central aortic repair[J]. Eur J Cardiothorac
Surg, 2013, 44(1):146-153. doi: 10.1093/ejcts/ezs63 1.

[39] sk 3k, 83 F= Bk 5 E AL B R 8 A E 1 By R £

55 (3], B i AMRE % A HL R, 2022, 14(2): 109-113. doi:
10.3969/.issn.1674-7429.2022.02.004.
Zhang HK, Guo WR. Prevention and treatment of complications
caused by in situ acupuncture at aortic arch[J]. Chinese Journal of
Vascular Surgery: Electronic Version,, 2022, 14(2): 109-113. doi:
10.3969/j.issn.1674-7429.2022.02.004.

[40] e, BRAE . TSRS PO IR AOETEERE(T]. HP I A Ak

B35 T, 2023, 15(1): 1-4. doi: 10.3969/. issn. 1674~
7429.2023.01.001.
Cao L, Guo W. New progress in endovascular treatment of aortic
arch diseases[J]. Chinese Journal of Vascular Surgery: Electronic
Version, 2023, 15(1): 1-4. doi: 10.3969/j. issn. 1674~
7429.2023.01.001.

[41] Piazza R, Carbone M, Berchiolli RN, et al. A systematic review on
methods and tools for the in situ fenestration of aortic stent-
graft[J]. IEEE Rev Biomed Eng, 2023, 16:348-356. doi: 10.1109/
RBME.2021.3085484.

[42] He Y, Wang Y, Zhou X, et al. Effects of Long Term Fatigue Cycling

on In Situ Fenestrations of Polyethylene Terephthalate and

http://www.zpwz.net


http://dx.doi.org/10.1016/j.athoracsur.2006.05.119
http://dx.doi.org/10.1148/ryct.2020200023
http://dx.doi.org/10.1148/ryct.2020200023
http://dx.doi.org/10.1016/j.jtcvs.2015.05.033
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.06.015
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.06.015
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.06.015
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.06.015
http://dx.doi.org/10.1016/j.jvs.2022.08.032
http://dx.doi.org/10.1016/j.jvs.2022.08.032
http://dx.doi.org/10.1001/jamacardio.2022.4197
http://dx.doi.org/10.1001/jamacardio.2022.4197
http://dx.doi.org/10.1093/ejcts/ezz137
http://dx.doi.org/10.1016/j.jvs.2017.08.070
http://dx.doi.org/10.1111/jocs.16191
http://dx.doi.org/10.1016/j.jvs.2022.12.056
http://dx.doi.org/10.1111/jocs.16190
http://dx.doi.org/10.1111/jocs.16190
http://dx.doi.org/10.1016/j.jvs.2022.03.030
http://dx.doi.org/10.3389/fsurg.2022.852628
http://dx.doi.org/10.3389/fsurg.2022.852628
http://dx.doi.org/10.1016/j.jvs.2021.09.017
http://dx.doi.org/10.1016/j.jvs.2021.09.017
http://dx.doi.org/10.21037/atm.2019.10.52
http://dx.doi.org/10.1148/radiology.203.1.9122414
http://dx.doi.org/10.1148/radiology.203.1.9122414
http://dx.doi.org/10.16139/j.1007-9610.2022.04.006
http://dx.doi.org/10.16139/j.1007-9610.2022.04.006
http://dx.doi.org/10.16139/j.1007-9610.2022.04.006
http://dx.doi.org/10.1093/ejcts/ezs631
http://dx.doi.org/10.3969/j.issn.1674-7429.2022.02.004
http://dx.doi.org/10.3969/j.issn.1674-7429.2022.02.004
http://dx.doi.org/10.3969/j.issn.1674-7429.2022.02.004
http://dx.doi.org/10.3969/j.issn.1674-7429.2022.02.004
http://dx.doi.org/10.3969/j.issn.1674-7429.2023.01.001
http://dx.doi.org/10.3969/j.issn.1674-7429.2023.01.001
http://dx.doi.org/10.3969/j.issn.1674-7429.2023.01.001
http://dx.doi.org/10.3969/j.issn.1674-7429.2023.01.001
http://dx.doi.org/10.1109/RBME.2021.3085484
http://dx.doi.org/10.1109/RBME.2021.3085484

55 12 9]

3%, 5 : Stanford B A £ ) fik K B A P E 3 ik R B B B 1 A0 3 SR 1863

Expanded Polytetrafluorethylene Thoracic Aortic Stent grafts: An
Experimental Study[J]. Eur J Vasc Endovasc Surg, 2023. doi:
10.1016/j.ejvs.2023.08.060.[ Online ahead of print]

[43] Zeng Q, Zhou X, He Y, et al. Experimental analysis of in situ
fenestration of endovascular stent-grafts: comparison between
needle and laser puncture[J]. Ann Vasc Surg, 2021, 77:280-287.
doi: 10.1016/j.avsg.2021.05.021.

[44] Antonello M, Spertino A, Rodind G, et al. Emergent in situ
fenestration in the ascending aorta for the endovascular repair of a
large pseudoaneurysm: a technical note[J]. J Endovasc Ther, 2022,
15266028221125587. doi: 10.1177/15266028221125587.

[45] AEhHR, FrE258, MAEMER, %5 . Ankura 2280 KBS 28T 50 T o

EES B ] b RS E MR R, 2021, 30(12):1411-
1417. doi: 10.7659/1.issn.1005-6947.2021.12.004.
Yu ZB, Yin XL, Lin ZD, et al. Application of in situ needle
fenestration of Ankura aortic stent graft for revascularization of the
supra-aortic branches[J]. China Journal of General Surgery, 2021,
30(12):1411-1417. doi: 10.7659/j.issn.1005-6947.2021.12.004.

[46] Shu C, Fan B, Luo M, et al. Endovascular treatment for aortic arch
pathologies: chimney, on-the-table fenestration, and in-situ
fenestration techniques[J]. J Thorac Dis, 2020, 12(4): 1437-1448.
doi: 10.21037/jtd.2020.03.10.

[47] Atkins MD, Lumsden AB. Parallel grafts and physician modified

AFIX KBRS T F A B FRER

endografts for endovascular repair of the aortic arch[J]. Ann
Cardiothorac Surg, 2022, 11(1): 16-25. doi: 10.21037/acs-2021~
taes—171.

[48] Lu H, Huang LC, Chen LW. Endovascular surgery for thoracic
aortic pathologies involving the aortic arch[J]. Front Cardiovasc
Med, 2022, 9:927592. doi: 10.3389/fcvm.2022.927592.

[49] P&, FHBE, AT, 45 ZACTATSORE LS 152 2N
B2 k5 BB I T AP R M ). b IR R B2 27, 2022,
29(3):377-382. doi: 10.12025/1.issn.1008-6358.2022.20220145.
Guo BL, Fu WG, Guo DQ, et al. Outcomes of endovascular repair
of aortic arch disease with multiple parallel stent grafts[J]. Chinese
Journal of Clinical Medicine, 2022, 29(3):377-382. doi: 10.12025/].
issn.1008-6358.2022.20220145.

(AUspit £88)

A5 A& BRI, BLpEPE, 5Kkigdf . Stanford B Y = B ik Je JZ AR
Fh Bl bk P IR S 4 1 PN AL BRSREm []. v ARG, 2023, 32
(12):1854-1863. doi: 10.7659/j.issn.1005-6947.2023.12.004

Cite this article as: Lou YB, Zhu QQ, Zhang HK. Endovascular
management strategies for aortic intimal intussusception during repair
of Stanford type B aortic dissection[J]. Chin J Gen Surg, 2023, 32(12):
1854-1863. doi: 10.7659/j.issn.1005-6947.2023.12.004

LGEitwtse it RARETHHITFE B4 PO 2805 o andi At (0 W RuREtE | Il BrEsos W im b A oo ) ; 528
et O ACRBMRRYBOTRRL, A BBt . ABET . X8, BB s IRRIREBOT (MR T4 LI
PRI, R TR LA ) . ERMOENIFISE 4 N FEAR N (AL, XTI, A 39f) MR, JUH BN i

(SRR SESI EilE ZI0R

2. GO SRR X + s FRITRURMIEZR M BE RTORL, JHM (IOR) FiK 2SI/ EEOR HIgEiTR
i, BEEHLHARRH, HRR & AT s MG IRy, BT IGE B R 2 RS R BV IS, -5 - %
JEERPRERT S B 50 FARXS RO, S REARE/NT 20, ZERX A RS AT,

3G AR E . XETERVORE, RARYE TR A BT SER | BORT B R AT H R, G S R e it
Wik, ANH HEM AR R 22007 X TREERR, ROARGEITR RGBT 28 | R PR A P AT 4 4%
PFL T E, BRSNSk, AiE BEM Y. XFFRIEGHT, REE5E Ll R Amon K, 245 el
A, AREH BB B A0, X EA B SRR 0 [l oA SOk, ARERSALAE B X T 2R ZHaRT
B, BAE—TTA TSR [, JRATREZE 2 TCGe i T i, DM DR 3R 22 H] 4 38 AR RN Z2 A 22 (6] 04 PN ZE IR R EA 7 42T

B BEHL AR REFIDPAT

4 G AR RN IL . 2 P<0.05 (B P<0.01) W, WX HLZH 2 [8] 1 22 S A e 22 R, AN Bix g 2 ] A
A (AR RE) 20 ST AR BAR SRR (. iR BT BORH (A . W R AT IR BER
BT 220307 . 2 IR [0 LUACHY g 13045 ), SRR BAAR(E (W011=3.45, x'=4.68, F=6.79 %) NS ] RESS Y BAAR) PAH
(I P=0.023 8); W L EHSH (BEAIE BARE) W, 74 BEMRRACR TR, #25H 95% EAFIXE .

© WA )3 of [ FF I F A EPTA

http://www.zpwz.net


http://dx.doi.org/10.1016/j.ejvs.2023.08.060
http://dx.doi.org/10.1016/j.ejvs.2023.08.060
http://dx.doi.org/10.1016/j.avsg.2021.05.021
http://dx.doi.org/10.1177/15266028221125587
http://dx.doi.org/10.7659/j.issn.1005-6947.2021.12.004
http://dx.doi.org/10.7659/j.issn.1005-6947.2021.12.004
http://dx.doi.org/10.21037/jtd.2020.03.10
http://dx.doi.org/10.21037/acs-2021-taes-171
http://dx.doi.org/10.21037/acs-2021-taes-171
http://dx.doi.org/10.3389/fcvm.2022.927592
http://dx.doi.org/10.12025/j.issn.1008-6358.2022.20220145
http://dx.doi.org/10.12025/j.issn.1008-6358.2022.20220145
http://dx.doi.org/10.12025/j.issn.1008-6358.2022.20220145
https://dx.doi.org/10.7659/j.issn.1005-6947.2023.12.004
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.12.004

	1     AII的定义、术中AII的病因和分型
	1.1 AII的定义
	1.2 术中AII的病因
	1.3 术中AII的分型

	2     TEVAR术中AII的诊断及评估要点
	2.1 术中AII的术中诊断
	2.2 术中AII的评估要点

	3     TEVAR术中支架远端AII的腔内处理
	3.1 加固支架近端锚定区
	3.2 重建支架远端胸腹主动脉真腔血供
	3.3 重建脏器分支血供


