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Embolization of the inferior mesenteric artery and lumbar arteries
during endovascular aortic repair for the prevention of type II

endoleak: clinical significance and research progress

TAN Chengpeng', RONG Dan’, LIU Hao’, ZHANG Zihan', HE Jian', JIANG Peng', CUI Yongpan', MEI Fei'
[1. Department of Vascular Surgery, the First College of Clinical Medical Science of China Three Gorges University (Yichang Central
People's Hospital), Yichang, Hubei 443003, China; 2. Department of Vascular Surgery, Chinese People's Liberation Army General

Hospital, Beijing 100141, China; 3. Department of Vascular Surgery, Zhongshan Hospital, Fudan University, Shanghai 200032, China]

Abstract Abdominal aortic aneurysm (AAA) is a type of aneurysmal aortic disease with a high mortality rate.

Endovascular aneurysm repair (EVAR) is an effective treatment for this condition, but endoleaks can
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occur intraoperatively or years after the procedure, necessitating lifelong monitoring. Type II endoleak
(T2EL) is a major complication of EVAR, primarily caused by persistent retrograde perfusion of the
aneurysm sac from collateral vessels such as the inferior mesenteric artery (IMA) and lumbar arteries
(LA). The occurrence of T2EL is closely related to patient anatomical factors (e.g., the diameter, number,
and patency of collateral vessels), surgical factors (e.g., the degree of stent graft adherence to the arterial
wall), and systemic factors such as hypertension. Persistent T2ZEL may lead to aneurysm sac enlargement
and increased risk of rupture, thereby adversely affecting patient prognosis. In recent years, prophylactic
embolization of the IMA and LA has shown certain advantages in reducing the incidence of T2EL,
aneurysm sac enlargement, and reintervention rates, contributing positively to improving treatment
outcomes and quality of life of the patients. Here, the authors reviewed literature published between
January 2002 and July 2024 on the epidemiology of endoleaks following EVAR and the use of IMA and
LA embolization during EVAR to prevent T2EL. The current research was summarized to discuss the
clinical value of prophylactic IMA and LA embolization in patients at high risk of T2EL.

Aortic Aneurysm, Abdominal; Endovascular Procedures; Endoleak; Embolization, Therapeutic
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& 3= 3 k9% (abdominal aortic aneurysm, AAA)
A8 8 T B KR FR AR APERY YT EK, wE XN IE
Bl Pk AR M G E R B AR 50% 523 em . AAA K
Pk, WA — Ml RIEIR, B ad, —H
1 4995 HE 5 155 35 90% , S — B e KRR AR i
My, B K E N B 2 R (endovascular aortic
repair, EVAR) J& AAA W) —ZIRYT T %8, IS XFh
FARBA /N - ARG YR LA 58 25 B 55
Do, HH 2 B TR AH 5 K AE — N T A W] 22
CLU S A S = g i AR LSO o B R 75 /S A
B Ta B, SRR W) I i 5 S Dk BE I BE R FE 4 5
Ih B, SCEEREAE ) I vty 5 20 JUKOBE U BE AN 78435 T
K H A S B ik ) 5 S 1M S AT SRR AAA 5 TIAY .
SR 58 Rl SR B S AR A 22 IR O RO e
VAL, SZHAPAEALIR s VAL Bk Hrai A K,
R U/ LS

NI A (type I endoleak, T2EL) J& EVAR A
Jai 5 W LA A TR R R, A R I8 20%~30% , 1
= 3 Bk S i AT AR AAA TR, s R
T 8k (inferior mesenteric artery, IMA) . JE 3 Jik
(lumbar artery, LA) . FI 'S 3 ik F1# B 1 3h Bk,
T2EL A 5 25 PR B Fp 22 0 R . R FE AR S
RO CRR U L SRS 2 (ESVS) 2024 4F 1 &
2y ok —#% 20 Jik 20 Jok 98 8 BRI DK S e AR g ) U
S s R M T2EL AH ¢ 1 IR 3R A 46 9 i N A
T ML . IMA G 5 P AR 23 mm . LA E % FF
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222 mm B 1 LA B $iE >3 DR i e S50
— AT SRR A EVAR R BT IMA T8 15 5 5 R R Sy
Shy 38 Wy 20 RN A FE AL, R B S BT R AL AR A Y B
g%, WAGZhMOREREY K. BT UM SE R,
B I IMA 3 1 41 T2EL 1 & 2 %0 50%, ] %€ 21 Hy
19%, 25 BA G2 L. IMA 8@ 1% 4 T2EL (1)
Sl R $ERE JOR | BT ORI E S T IMA P S
W41 2Z (8] 1 AAA A DG B T RN 42 D5 B8 % T Bk 35 2%
5. Jomes ZEUOFK Y, FRLLME T2EL 5 AR5 R0 A&
AREREINAEC, GRS R K. RS, £
AT, FRSEPE T2EL 2 50 Ik 9 ik L0 E
i N & (RR=3.9, 95% CI=1.7~8.8, P=0.03) .
Sidloff 27 6 B, 8%~30% G ] 7E EVAR R Ji5 %
A T2EL, 10%~15% 1£ 6 ™ H G #8215, B EH
TAFAE R LR P T RS B AT R Y KON R
T,

AR FE 4 PF Ak B PE R 2E IMA BT RE S B
EVAR W ] 25 sy i) 85 22 [ &R o X T T2EL 1y &b 31,
e R b AETE A . (ESVS2024 4F 7 3 3 ik — % 3 ik
By ok 968 8 B G R S5 B AE e ) S R R AT IMA |
LA 8 ZE T Bl T2EL 1) & A o (L BOK R 22 1) A 50
PE . X F T2EL =y KUK 85, #E 47 391 B 1 e 2E R
AR, A RESs W FRAIK T2EL 1Y & A SR T
R, EHEKRRT 20024 1 H—2024 47 A 8] & %
4 & EVAR R J5 NI B TRATHE 2% . EVAR R P2
FE IMA F1 LA T B T2EL [ 45 3¢ SCHk , X 24 115 (19 i 58
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Axelrod %5245 L U 7E EVAR AR o I % 5 1
Tk 2k P A2 2 IMA 2 FRAIR T2EL & A (1) % 4 R
Tk K, BORBZ ISR, R
PE TR 9€ IMA F1/8 LA AT BEAIR T2EL & 4%, H A
At — T [ HL T B 56 (randomized controlled trial ,
RCT) P, 106 i £ 78 T2EL 75 XU (38 1% i IMA
HEA%>3 mm, LA B2>2 mm) BEF WL A
Wid, IMA T ZE 40 A IMA JE ke 2840, 4% 53 9l
SERIRE T 22 A A o Wk FELL Y T2EL & AR R B
X (24.5% vs. 49.1%, P=0.009) , %t XU AR T
24.5% , FFI6I7 AE (number needed to treat, NNT)
4. 55 —T RCT WF I8 A T 106 i T2EL &5 X
B A, B AL o> o IMA A4 2E 41 F0 IMA 3 1l 4 2
A, FESAEREVTH, TMA Tk 2E 41 IR 19k ZE 4 1
T2EL % 4= %43 51~ 28.3% F1154.7% (P=0.006) . — i
F F 16 T BF 5E 1Y Meta 43 H70 & B, o A Bl 35 9
2030 AJE, 455 5N IMA Fiie 2840 T2EL 19 2 A%k
19.7% (145/735) , Xt M& 4 2~ 37.4% (456/1 220)
(OR=0.38, 95% CI=0.30~0.47, P=53%) . % —Jji4}
AT 12 8F5%, AL 46— 35 RCT A1 11 3 [°] i P4 ffF 5
) Meta 23 Fr2, FEg4 A1 812 ] 2 ¥, IMA Fife 28
20 R0 AR A4 JE 2H T2EL 1Y S8R & AR 403 51 R 17.3%
M 24.5%, 52 VE T2EL (19 & 4= 2853 5 ol 15.3% i
30.0%, 2254 Gt P, — I3 [a] A AF
FPIRWT, E B IR S FE B E 1 T2EL &A= 220 b
RT AR ZEMERY (4.2% vs. 58.9%, P<0.0001)., I
IR 5T 70N R B X T2EL 1 KU £ 35 2E 47 IMA Fil/ sl
LA 81 B P 44 Z€ m] R I T2EL 19 % 4= %2

2 R ER KB RIE AR

Samura SEPIFE B, TR ZE 4H 09 98 B 4 N R
M (5.7 mmows. 2.8 mm) , H 5 T2EL Ml 56 (1)
Bl Wk B R R A R B E AL (3.8% s
17.0%) . AN, A WF5E1 K 30 il #4 E 20 TG T2EL A
KAEREY K5 mm FIEERE S /=5 mm 19 548 Bk AE %
4w TAR MU JE 4] (95.5% vs. 73.6%, P=0.021),

P — 2 AE 52 T Samura 55 (9 4538 o — 30 [ JEC P 4y
Mo, 2 EVAR R B EERE VI 2 405,k
TR FE 4 08 0 AR G K I 3 T IMA iR ZE 4
(27.9% vs. 43%, P=0.025)., — i Meta 43 #71% B1
ERALRE T 2194 A e, R ZEA R R kR
R 43% (32/747) , i W B8 20 908 2 19 K k1R o
6.8% (1 061/15493) (OR=0.38, 95% CI=0.26~0.55,
P=64%) . — U [0 T 40 e A DO SR BT, S5 X IR
FHEG L AR I S i A5 5 P AR JE K A R S A A
FRIGYTAE EVAR JG 6 DI, AAA 24 1 2 359 fm
(-8.5% vs. =3.6%, P=0.001 1), F H 404 W & fn
P (BAER/NE . 4.2 mm/4E vs. 1.9 mw/4F, P=
0.030 1), iR HFFE ¥R EEXF T2EL /&5 AU 8 & i
AT IMA A () LA 190 By ¥ 4% 2 nT [ A1 088 94 38 K 1Y
AU -

3 EEMTHEERERT2ELB THME

Chew ZPVE B, 5 IMA % (1) B # AL, IMA
P ) e 1A ZE /Y B EVAR R JS R T2EL #F 17 FF
T B AR (2.6% vs. 7.1%, P=0.020)
B IMA 38 7 1 £ 35 R A7 100 B M A4 ZE 7T £ /& EVAR
ARJE WA AR e M. — 0 [ o A R R B, A
YR 59.3 4 A JE, Tk ZE AL 99 B B E Th A
92 5] (92.9%) £ EVAR A J& & it 17 # T WA T,
1T 7E A AT AR 2 14 201 i) £ 35 h A5 163 4] (81.5%)
AT T T B (P=0.009) , ik ZE W FHEME T
T2EL Ff+ FU) 4 B o Vaillant 252 ] KR & BL,
e ZE R 2 A1 Bl U7 9 ) T R B 2R R 4
(8.1% vs. 31.1%, P=0.013) . #HiL {)— % T 12 0
58 Meta 43 71 B, (67 B U5 8 241 4~ H )
e € 2H () T2EL FR KT FUR 2 1.2% (7/570) , X B
ZH R 11.2% (84/753) (OR=0.12, 95% CI=0.06~0.23,
P =0%) . Zhang 25 % B T2EL F T R A5 A& 2 41
F1.3%, X4 M 10.4% (P<0.01) . Sasaki 557X
80 {9 42 52 T # FE (1) fB 35 AT TR VIS, A 16
BHEEEVAR RJG 14EHN TEL H BEH X TH., ik
WE5E 29 38 23 Ut B 41 XF T2EL 15 KUK s 2 247 IMA F11
(2%) LA BB Ve 2€ AT B A T2EL 9 751 1%
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43 51H 97.0% F1 74.7% . Meta 43 A7 20 By BF 9% 45 S 42
AN, TE 12 WUE G b 3 Bl ko S Y e 28 R B
4 92.1% (455/494) BRI ERAETRESH — &
DR, i ey B A 5 . SO0 R FE AR, (E AR 4 B
A B A R DD R MR, X S O R RE B R AR R A
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LA [ FE v, #5070 B 5 #e JE 4 G 19 ™ 3 9 R IE
o % A T2EL i 75 PRk T H 5 B o - Zhang 25053 #7
PR 1.2% (10/829) Ay H & 7F TAR 200 57 3 ik
B HR 304 B N S 30 Bk A E T R . — SR B 5E 4T
TRy P ZERE AR S AR B, A0 Bk ZE ) 25
PR ke 1l 45 O R RE o 20 AF R Ward PR 5T L S
F108 Il R FHEZE T IMA, Hoh 9.3% () H 35 1 # 52
JG 24 h NI BLIE S, BT A R 1 SR R
AL B O FIPE L R R A R KR R YT 1 d
Je AW E . A 1B E ST IMA B2 % 5 IR
FES S5 BRI 5 0T A H BRSNS Bl bk AR ZE AR
KW LAE, XTS5 EHEAML | BRIk
HK, FL L, IMA M im R B L3k (superior
mesenteric artery, SMA ) Z 8] 1 £ A 0 S A
W, 1 2E IMA J I VR 23 38 2o 3 26 0] 52 3 e IMA fiE
I DX, T2 IMA S W B, I T RE 2 o [ R 1
PR I B IMA RS kR B, 40P ML T2EL, X%t
IMA (%) 3 T 347 e Pt fe 26, BEn] LB T2EL,
N BELR B2 SMA X IMA it % X AL 1f

5 AREHHARTTE

MORGUE A R B, FEAT EVAR Ik £ PR i 8
IMA /5% LA S5 3 2l ok 7T e AIG 3h bk 9 2 38 K .
T2EL % A= 3 DL K B 0%, 6 I R 2K 42 7 10 /Y &2
SCOEH W . SR E AT SC A ST Y B 1R PR
K Z B 58 7 ¥ Bl 17 ) [ 78 3~5 4F 22 i), X F 1 By
PERZEM R (A0 104F LA 1) SR ARt 1 i 1)
o 0 5% e AT 5 2 T 22 () B R B o

i X T BIP 2 i 3 B A B2 52 TR P e 2K
KL, Lee VMR, EREVIWIN, B
%2 (1) IMA-LA AU T2EL @5 250 #5252 3@ ¥, 1 B3 16 Al
LA-LA 7 T2EL B fii ] T FH A7 HE . tk, EVARXF
BT A7 38 1 1) TMA 55 LA & R0 70 F 28 ] 8 4K 35 4 BR
— Ik {2 2L WS ERE T X — W . ek,
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5 IMA H 56 19 &2 28 B T2EL 2 S 8OR K15 KUK i
E AL, S EUEREIIT RO, i AAA 1Y
1 24RO Takeuchi 261" % B, 42 2€ 423 7 5
ik 5 1A% € IMA A B, A W0 31 B I 19 22 5
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PRECH o B XT3k 2L 48 FE SR MG 1 i, AR5 B4
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GOEEF R, FAAS R B LA AR IRIT o

F3Ah, Samura FEPHE HY, EVAR IMA A9 F- 12
FEWF A A 4.5 min, #2419 BT AR B R K THE
e 2240 (214 min vs. 174 min, P=0.031)., #:%EHK H
AL RS K T AR 2241 (72.8 min vs. 49.4 min, P=
0.008), Jf HFZEA MR HER 2 T %A
(60.5 ml vs. 44.7 mL., P=0.007) . Shirasu Z5P% % 3 ,
IMA+LA 14 7€ 20 (1% 3% P0 i 6] O] g TG (AR JE 40 .
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75.5 min) , &t E AR A S A =tk (ToRR R
Ho: 4246 Gy em’; IMA & JE 4] . 477.7 Gy cm’;
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KN I e B 5 R A A OGN R B R 2E
I A8 B i A 3G 0, 3 52 R0 4 R0 2 DA S AR I [)
TR, KRR R AN RS AT
— B 5T o

H 17 T 48 Fe 2E i A Rl 32 B A0 9 i R
I 78 %€ DA S 2F 4 d e A5 . s B R O T IMA
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GaW, HEARBIIR N 76.6% . (HAHF L %4
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TEAAA A HE, 340 F 2 T SMPIRYT , HOR AL
TI%100% . 76 1V BETT AN, R FUR B 12
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57.6% F 5 98 B AR R /N =>10% U E AR 46 /=5 mm.,
30 d IF 15 1) 2 3 B T2EL, 14E)5 9 Il s E AN A
T2EL, Jr 3 R F>2.4 mL. 37 % b REF2 2E AAA
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