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The Complications and Their Management after Endovascular Aneurysm Repair
for the Treatment of Abdominal Aortic Aneurysms

Oh Jung Kwon, M.D.

Department of Surgery, Hanyang University College of Medicine, Seoul, Korea

The management of abdominal aortic aneurysms has dramatically changed since the endovascular aneurysm
repair (EVAR) procedure was introduced in 1991 for the treatment of abdominal aortic aneurysm (AAA).
EVAR is a less invasive alternative as compared to conventional open repair for abdominal aortic aneurysms.
The use of EVAR has increased and is used in fit patients provided that they are regarded as anatomically
suitable for a device. Endovascular repair has been shown to decrease the early mortality rate, shorten the
hospital stay and decrease blood loss. However, EVAR has a higher rate of graft-related complications and
fewer systemic complications. So, the patients who are treated by EVAR need close follow up and diligent
graft surveillance. This review of endovascular complications will help physicians gain a thorough
understanding of the complications and appropriate managements strategies of AAA.
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%% Haxa 9o}, 4 F H%E 20~304 59 o]
Al 8] MNEEol BAHoR Aiwol $irh23). 2
1990\ thell o] 2] Parodi 5ol 9eto] AMZE x84
H ol endovascular aneurysm repair (EVAR)7} &=7l=" 4]
20001 ol ¥F3E ¥ DREAM trial, EVAR 1, 2 trial, EURO-
STAR registrty & W< T2 ®lA A% (randomization
trial)ol| Al ©7]1 7 W& AgEolul el WA o] A
gl dola] o H3Fo]l A Frhsta o,
HTolle o TR XEAHE Haxa gk,
4-12).

T} oleld BVAR A&S alReheel Aol &
Aslolol sju, Br17He] AL Fouf AAEY
7} =3, ol A (grafd} ABE FHE WAle] B,
guzel WARS A% F Aol ARISEF S
S Rt glel, 717 oA $1X W FuFe
27) Wstell diste] A&Ae 24 Pao] Lavjeh(s-
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15). T3 S B ¥ Agste A EES NET
?01] vl A =51, T3l whEw 20%7HA] Haix e, A

%9 AFEo] 50%7MA HaEla Qvhie,17). 18R
il A& % endoleak, "7 A endotension 52 vt
o] EVAR A& AFEANE J3F5 v gk 3
Ack16-19). 19901 tholl EVARAE 0] &M= o] o)A
O] A1 (graft material), 7|2 WF TOoF Ago] =
7vslar i Fe] WAE w3 Solex v AAelA
7+(2,7.8,10,12,13,15), EVAR Al& % w3k 4= ql= 3
WS X gdel digte] UdAs= Zlo] EVAR Al&9
AR FEA7IL B9 AEEE FHAZE F dok
3 A7H=Ech EVAR Al & 0SS
Ale & z7] 9 3700 &A% 5 9, F7], o]
AN (graft material), A& F7], A
gk A = 2 = 9lck(Table 1).
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Table 1. Endovascular aneurysm repair complications

Delivery related & device related
Infection
Dissection
Hematoma
Lymphocele
Embolization
Thrombosis
Pseudoaneurysm
Perforation/rupture
Deployment related
Occlusion of main renal artery, SMA, celiac
Limb occlusion/graft thrombosis
Graft kink
Endoleaks
AAA rupture
Systemic complications
Infection/sepsis
Cardiac
Pulmonary
Renal insufficiency
Cerebrovascular
Bowel ischemia
Spinal cord ischemia

SMA = superior mesenteric artery; AAA = abdominal aortic

aneurysm.

Z4o] $h3lE|w, w2 profundaplasty’} o3 7%
ATH3,19).

2) O|AH® #ZH(Endograft limb stenosis)2} H|2H(oc-
clusion)

EVAR A& ¥ <F 37%4 A 50% o4 o
M Alg F 309 ool 2A¥gkck. EUROSTAR #Eoll
sl 1ol oF 10% AE7F oot AR AAES
AlPsflof sl AoE Huma glrh22). o] o]AlH
(endograft)®] W7de] FAY FHF7l AFFel] 714
A% (extension)¥] o] Q5 7-F, AEsHol AsAl wol
A YAV tEme] A (bifurcation) o] ZAL}, un-
supported graft, 2]7A-=F oL} e o] A3t FWH
3}=0] 9l& 7%l who] wkAlslTh(3,23). o]AlH AA| 9
A wwell Frelu Hs7E oF 20%llA dolid
T on, olE3lt FHITL o]AH Y sy wHow
SEEI SIk622). old #HFE AR e
E]5™ 93] % (femorofemoral bypass), Hel5-tNE]F
] 93] & % (axillofemoral bypass)e Al3¥stAL} T U
AlEg Este] A &3lE (thrombolysis)? ThE stentE
Adste WHoE X5 F gk AHPH R oA
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Yol wkAsE & A (thrombus)s & A A A < (thrombectomy)
<+ AFYE o] A (stent graft)®] RS W
Aol Q7] wiitell FAHEA EThI9).
o] Al o] FE7lolu} 73qle] Hfolx oA ol ¥
& e 4 9lrh. EUROSTAR #Hgol| 2Jshd o]
of AP <F 37%NA wAsta, FE of4, Tl

1o <
L3
b

b

5 , Al "ol A9, deviced] S Sell wt
oJgkg Wtom o] X type I, I endoleak, ©]4]
Z, ol EAF, oA olF, FER A

T d9AR dEA v 5s 27
2228 A A= o] 43 (supported graft)?] 7ol o] 4]
el fedAe]l H7) wliigell of2ldt I Fe] whao] A
ok gheh10). olH g T AekS AT 14
o2 g3 Z53(duplex scan) AA7F Basich3). A&

o A gze o0° o4 :Qlo] AAAY & 2 limbe] ¥
Holuh sl4l7} AR A%, dEEu el Ateli)

S ERENR EAC

3) O|Al® 9| 0|S(Graft migration)

d-F-olthIs).

EVAR A% ¥ A7l AsbshdA wA% 4 glov,

oS A2 Feleh. ol BulF el WHe] o
WA LAY 5 ool WA FA ST B P F

Al #4 wg Ageldelts
%ol type I endoleake|t} F™F9] A&
do7 & gtk EVAR AlE Foll 0~45%0l4 Hily]
W, o4l ool MAT Bl 4%l 7
831th(3,6,14). LYo Z = o] AH(stent graft)©]
<58 Al FATE AU AT T PR
7} ARel Al WA Bl BAE AL
2 e Yehes. TR SR AR
< A el A= AT TR 277 F
A EuF ghee] Zrbshel WA
S g el wEn 1do] Aabeb oF 15.5%
A 7359 -‘—%L%L% W
w3l o] Al
EME @%‘35‘4 AL, 9% A% 27128 mm °]
4, landing zone®] Ze](1.5 mm °]&}), A& A FHUF
¢ Z71(5.5 ecm o7k A LT dHA o, of4
Ao Fw7h s AZE Aol ME A
I HEE FolEaL UTH341424. E3F o|AH | F
whEha] Z9 o] A Gk ”]*]h EFol wteh
I g xol7h vk N8 E A % 7l
o] 4 9] stgel} =4, 1_%“—"]4 A|shel 722 3

S $% % 4 dewmz Qv =W weA Ars)

s ofN rlf x> =

4) Endoleak
FolEH ol ik EVARS HH2
23 dMn A% 9e2q ans 0
A7l ek v Al Foll oA FHE I
7} AEA o E 27 5 A$E endoleako] A 2Jgh
thoolE3t M FE AlE x| L 3= AT
g gom a7 9lslo] EVARE AJ3iuke a5

A7k 22 AAG BQsA == Aol Endoleak-—
EVAR Al 3719 <k 20~40%0ll4] HHAsle,

Lol wehA types E73TH?25,26).

Type 13} type M9 FHFE =70l A& Folt} A
& Fol WA NEE HE o] 2283, ype I
endoleak< =7ko] 917 dlAIwE <k e/fL ke FH I
Z 7178 7FA oFgoll A 439l endoleake] Holw X
FloJof gt} 53] type 1T endoleak®] 7d-$-ol= EVAR
A9 o|Al¥H A FE(graft surveillance)¥} <dFro] 9t}
(Table 2)(19,25).

(1) Type I endoleak: ©]4 9] T F LS| 2 HE
477t BuFden o) Solrbd WAl Zolt
Alg 2716l o 0~30%N4 WAstH, ol& hApe] A
doll wekdl Aolst Urk2627). ol F2 Ao Eul
Aszel A, 235 gl A58 45, 290 5
WE ARe ez AT, 15 mm olehe] A o]

Soll Jsto] ubAlsle, o] Al (graft limb)e] Zeol7} EA
woolEste Aol A 4 9vk3,25,27,28). AlE

=
A A FuFe Aeby Age B 29N 4

o o
4 o) WAel & HEF sta AgHs #HMstA &

¢
_l

iz
je

Table 2. Classification for endoleaks and endotension

Endoleaks type Source of blood flow

I Attachment site leaks
Proximal end
Distal end

1I Branch leaks

From only 1 patent branch
From 2 or more patent branches
I Graft defect
Junctional leak or modular disconnect
Fabric disruption (midgraft holes)
v Graft wall (fabric) porosity

Endotension
With no endoleak
With sealed endoleak
With type I or type III leak
With type II leak
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< 3 P Tk Xl S5E e w2 d
& g 9ler, o]H3 endoleak> X BE HA| ol F
Wi Wz vt AAA TR 277 Fobet
stgdd g Urk Alg Foll HtEA d3 =2 SOt
o] Agkstofof slm, endoleake] oJ4lo] =W FA <A
Folut coil MAZ, stent®] X E o]Fsle] X5d F
Art.

(2) Type 1I endoleak: EVAR A]& ¥of 23 Fwlo|L}
shAbzbel Zmlyl 7k BH pgzulo] HzlzHg T
7 e 2 {7t Solvke ASE Boslim, Z27)dd oF
10~20%l A ¥FAYstar, 31 ofuloll <F 10%ol A ukAyE
th3,25,27,28). o]+ o|A# ] FF, mural AL =)
7, e ‘:‘XH ol A o] Agrﬁ, E3] aAge
e w9 Aol vty HuEI glon)
30~90%0l| A Xiéii AeELe Aoz OH?qx:] 9rhis 22,

25,27). Type 11 endoleak> X 5314 ¢kow Fmiym w9
s ASATIL o2 skl FHlFe] U7 St
st gde TS Arhes). A A=

AFE ABzedgo] A £ Aoz dEA gov,

27)6] WA Aol F2eieh o]#e endoleak ol

A7 SlAAE A% A ugEEue Aol 49

ofof elul, 53 ATEHUFI QAU 4T Fulel

Aol7h e ASAE BS Fosjther). Nt WA
7

Al 7]l webA AARsl=dl Z7|o wWAEE type I en-
doleak-> A|7Zbo] Zzpsp Al whs|Al = FHRFe] 27

7t Azke] AngdrE S74E ASolle AEE Al
oof 3drh3,1928). H3F A& ¥ efde] At ¥
type II endoleake] & 7% L nidus®] =7]7} 15 mm
o0&} ASoll= AH5H XIE e 24 guEts a1
el FH o] °§‘45]°V1 2He] gHgo| =31, nidus WA
o] 15 mm °o|FY Aol TWFe Z77F S &
ol Fomz 2ol AR Aol FHH T OE
AeFoZ2E AFH dHzxdEoA 1 =77 55 em
= 9AY Al A 2719 10% ol S/ 7ol A
g7} et

X gHH 0 2= transarterial approach® A7kl F
oli} WWAZFE"S E3F coil embolization®Z} translumbar
Ad FUF de 7 F9ol embolization
st W, 547 E ol &% —3':114 7343 e whol
9lom. o|& = translumbar direct embolization ¥}*o] =k
717F Aol £ ZoE 4HA Yr}(26,2829).

(3) Type III endoleak: ©|A]¥H 2] Ffol wlglA] th=
7= sFAR o]AlH o] E-g|(disconnection)t} 4] (erosion)
o2 Qslel Wi FUFeT ANNE Aol
Alg 1d o 3 AA A oF 4% HAEE Hol
w, AlE 3 Azte]l 3ol webA FWFe =77

el Y S 9w, olAHe] QA Belel Al

7 AANE BAY F Gehe). e ol wde
ol#f3t g Fel WAL Zrastar vk FE A (main
body)?t = T} limbo] 73,;, A= .‘,ﬂ_s,a]q]/q w2
9t} ol= ,(]7}01 731]— o

7‘]‘45“ 735 7} ek oldl i Fo] wAsH HEy
o] A (stent graft)ye T F-Hloll Agste] g8 = 9L
t}H3,27).

(4) Type IV endoleak: ©]4]¥ 2] porosity wiloll 5
2 Yz 537 AMEE ASolt) o]AlH e A ut
ghA] Al = glom, g aAle Fole P HEA
o ee B A AfEe A5 Wehey). o+
%7]19] EVAR A% Aol Wo| ubAsigl o} o]AlH 9
Waa HHeR FolEx Y W Folrh AnecuRxE
A3k Aol ok o] 4Hel HlEte] W] F2 A
o7 HuEa 9rkQ3).

5) Endotension

W72 EVAR Al% %ol endoleak®] EA17} §lo] &
Wi e o] Irtete A2 AoEH, AAle A
o ke A] ¢k AL endoleako] YA
e EA7F dHo g A=kt Aol a3t
577t A=A FHF HE d{7F A7
Soll whAste] Tl o] hHo] FIbE AL Fof
FdE M Z 5 AdrhU926). oAz FEF AgE
I e 24 X gE HQE 7] wfd A& ¥ F
AAAZL wlS Fowteh sk £l webA Xole
Ao} 4 F2 AAZ Tl 2w ok 37%0) 4 FHF
o] A7t ke, 21%olAwre] Al & FulRe 2
717V #AAasks Rasy|E gd20). 53] Excludertd
AneuRxZ Al &8 Z$-o thE o]AHd| n|dA FHF
o] Ztagol A2 AR Huxw ko).

welghEel A & gEA dAE AT AA
W Holl WHAYsl= hygromatl FAo] EaEHA =
o] o] oksfAar o] Al o] Fmigte] Al &
o He A= 7 EE 24 oA AHAIS A
Aol FAZA Fulgho] AA Fulirell wX= 7HA, Al
A, o] A3 ] AfA FAZF AAA WA= T o]
Ak27,30). 2 o]#fdt FHF =719 WH3k= endo-
leak?} &lo] QI& FEo| =1, A7te] BHYFF F
Wire] s HAE F Jdoerng 27l FHHAAE
Folo] Tl =)o) w3k, §3 ] WIE e
Zlo| Fa3l}20).

6) SYFQ ma

Foll Azo] AzellA EwFel =277}

o &
o
>

2 2 ol

EVAR Al&
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Z7tste] stdE Yo7 4 Qivh EVAR Al ¥ 9
H3b7E gAY, F7kAY, Sl
A5 etk 3ol webA 2 Aol Xole
Avk Al F 3de] FAZAA A o 12%0014 F
o Z77} IS Hasta Qloh FWFe =27]9
< ABIATL Sl AR Hix
Ie Yok AE F 5 mm oY 2 =7 FUhek
endoleak s oAt X 2E aesloiol ghch(). 20034
EUROSTAR A& olstH A& & 1ol &F 1% AE
oAl stde 4o F glow, o]F X &3] A
MEreZ AR 49 1 o337t xgHo| stdS
Yo F g+ AR ZE type I, I endoleak®] HF
A, oA Y olF B I FF, Awk A FUFe =7
ToE dHA gk TR g AE F TR
719 F7tEve Als A FUEe 277 Y g o
o] Qlrkar stk o] & oWsly] fsiA = AT F4
AAel z27] Ako] g Fazlcl HAlLk3).
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ght4 =5 (Systemic complication)

EVAR A& 3 4% 8 3F7] 35 HAES 106%,

32%% MEF<9 21.8%, 16.1%°l H]slo] YA Hixg
3 Qek17,19). 53l AAASLo] JAY k919 S
© EVAR AJ$0o] MEFE H|ste] S WA Eo]

H Yoy RaEs 9t
I 9ol PP FoRE FHANFl de EH Hell
Al FOoZH 021%0014 ARAZFot X347 o8
>
[e)

= % %8 2% AN7o] 9F5™
oRNE WRE BE AL o 1052 FeA glom,
A% F EuRHZl A dhEonyE Aol

EVARE Afeln o & A gelg Yo 5
A=, EVAROIA A&3t= o] 4 H(endografty= MNE5
oA Agshe olAHell nleto] Aol el A&
dol o Ao <A k(). TP EE AE A F
FH 24, A% A A Agoz 1 UAES
R2A Ak FEH3,19). o] AHol| 71AH E4OE ero-
sione] WA Aol Ful A o] E4g za

o] 2444l Fede] xdE & A32). AlE
AN Fgol Qg wlel B AR
TC 99 scintigraphy, magnetic resonance ima
of ZAdd oS AT = ek AEE FEE o
ARL 3] AT B ARRES AYstolo &

tH(32).
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B2 oisuFol g x5 W 19904 EVAR
Aol &NEHA MEgEel vlste] 7|7 el A
FEY AAE g AN AlE T e 24
S o7l AHE 7HAL QoA Tl o228 B4 dlE
sEnte] obyel FH R Xgel7tA o X E
doiol wolAa glch. aeu A7Izke] Al waw
ko] AEgE e mHA X3 gHA 9

ov), olselut A3t g PYFe] wAe] we
W o] Qlgk A% MET} ARGEol waA Eeh
3 elA gtk T EZ EVAR A% F w5 9)
= ol lelo] el ob Aol wl$ Fasieh
A

& 2700l SUE AW WHow A%n wAR Gy
Z% Aela AEgosd B o §e ooz
NE e Hopd & goele 4
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