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ORIGINAL ARTICLE
COMPARISON OF ENDOVASCULAR ANEURYSM REPAIR (EVAR) VERSUS OPEN REPAIR IN PATIENTS
WITH ABDOMINAL AORTIC ANEURYSM (AAA) IN CHIANGRAI PRACHANUKROH HOSPITAL DURING LEARNING CURVE PERIOD

4 )
COMPARISON OF ENDOVASCULAR ANEURYSM REPAIR (EVAR)

VERSUS OPEN REPAIR IN PATIENTS WITH ABDOMINAL AORTIC

ANEURYSM (AAA) IN CHIANGRAI PRACHANUKROH HOSPITAL
DURING LEARNING CURVE PERIOD

Supachok maspakorn M.D. (Diploma of the thai board of vascular surgery)*

ABSTRACT

BACKGROUND : At last decade, endovascular aneurysm repair (EVAR) has developed as a new technology to
treat patients with abdominal aortic aneurysm (AAA) from open repair surgery for the treatment of abdominal
aortic aneurysm (AAA). During the learning curve period, the hospital started operation may encounter obstacles,
so this period is interesting to study.

OBJECTIVE : To compare the outcomes and the cost of open repair technique and EVAR for treat patients
with abdominal aortic aneurysm.

METHODS : This study was a retrospective study. We recruit all patients with abdominal aortic aneurysm (AAA)
in Chiangrai Prachanukroh hospital during October 2015 to June 2018 by reviewing the medical record.
Patients were separated into 2 groups and we compared about basic characteristics of patients, related anatomy
of disease, outcomes, and finally total cost expenditures after treatment. Statistical analyses were performed.
A p-value of < 0.05 was considered significant.

RESULTS : When compared with open surgery, endovascular patients had shorter duration of the procedure
(134.7 + 53.5 VS 152.9 + 48.6 min, p= 0.11). The median duration of hospitalization in the EVAR group was 7 days
and in the open repair group was 10 days (p = 0.065). The median times in the ICU of the EVAR patients was
18 hours, while 61 hours in the open repair group (p <0.001). The median of the intraoperative bleeding of both
groups was different (200 VS 900 ml, p<0.01). The median cost of EVAR was significantly more cost expenditure
than open repair (592,097.5 VS 118,934.6 baht, p < 0.001). The adjust RW was 10.748 +2.6 VS 8.675 + 2.15 bath,
(p<0.01)

CONCLUSIONS AND DISCUSSIONS : In patients with AAAs, when compared with open repair surgery,

treatment by EVAR had better outcomes and less complications, So, having a good criteria for patient selection,
does not refer to limited resources and experience, EVAR seems to be a worthwhile technique which should done

in a new setting for treat patients with abdominal aortic aneurysm (AAA).

KEYWORDS : Abdominal Aortic Aneurysm (AAA), Endovascular Aneurysm Repair (EVAR),

&

*Surgical department, Chiangrai Prachanukroh Hospital

Open abdominal aortic repair, learning curve
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Tugaeszaziian 10 I9 6 uuIn15HEn
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(Abdominal Aortic Aneurysm : AAA) U89UTELNA
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%30 Endovascular Aneurysm Repair (EVAR) R
ns¥nzUiuildsuanudoaudugsdunn
ﬁaiamﬁawmLﬁﬁ%%’ﬂmLLUU§ﬂ§W§WQﬂ18ﬁa&J
(minimal invasive)*® Juaeaslasuanudasnse
mﬂmi%’ﬂwuﬁ'uqﬁu \@eoldenuay Ld8181
Hidadee aniainisueuluvesvieings
(Intensive care unit; ICU) aatia1n15ud Y
lsangua nsanizauldgeany® wagding
AUAT1TTELUSBULTBUTEWI 19 Open surgery
U35 EVAR Tuununnfidnnlsangruiaivia e
IR laesuu 7 asfanansenudsurnidu
A denmImweINgufasnIsIThUTE A
TIAL TN ALY TEVIYATIEN

NnilsmeIaTsTeUTEILATIEY
lasudasunng w1 aialanagnsasen
(Cardiovascular and Thoracic (CVT) surgeon)
Saufuf Aasunnd 7 vhatuanizniad 1y
naealdon (Vascular Surgeons) 39lan1s
dadulafiag5isulvuinisnissnuiguaeniy
T8a@r1unasnlaan (Endovascular treatment)
ot uniswauia uawa1unITTNYIve s
lsaneruialiaenndesivgaads wazsiiunis
dasuAnuAINA1UNITANEITUFVVO YR
Wi suvnaina 7 suduouluszezis udu
(learning period) éauwuﬂmmumqﬂasmﬁaw

ANARDNITHIAUSNISHIAAAEITY WU SEezan
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. [~ 1 a [ v = (% 5 Va o
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= o v = = =~ =

Faulanazfinutoya WeIeusunvazien
nssnwlsavasaientadivglutesiodldimes
:: adqa a 6
N9a0935 lulsaneg1uade9s18Usey1ULAsIEY
Pilanuuansineiuegialsianeauglae false
HaaNEN13iNYIMaEA1lYIY Y3 oAUANATME

Tsanguia
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W 9LUS BULT I UNARNE N15TNWT b A
SLYLIAINITIINIGA SEeEIansIulunIsuUsy
lseangauna szeziiatueuluves diedingn
DRIINSLALLADAVULYINIRG NNTENTNTOUNS
TEMINLATNAINITINE WU N1g shock Tanne
a787rd1UUaNgVIALEDN FIlaALLAIYUNSU

= = &
NN AUDIVINLADANS DLABADONIUAND S
ANMTWNINGDULN YINULNAN IR ALALWRNANANIU
LAEBNIINITALTIN LazAlding ¥3aAINANAT
PMNNTTnwIveslsavaonaoaLaslngluge g
1Y sne9a 1875 endovascular repair (EVAR)
=y ~ o aa

W 91N 8UNUIT open surgery Tulssneaua
W18 sEyYATIERlusENINe learning period

Yt faemansuannden NaNaTUAaeNTIY

38NISANUD

[
=1

n539eiiduuu retrospective cohort
study I daLd eny Uaed basun1sidede
abdominal aortic aneurysm (AAA) WAUSHE
ICD10 (International Statistical Classification of
Diseases and Related Health Problems, 10

revision) 159 1713, 1714 9ng1udeyaiae
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Lsang1u1atd u9918Usey1uLAsIEv i
Fudl 1 ganau 2557 Fadudfizizuinissnw
15A abdominal aortic aneurysm (AAA) A387%
endovascular treatment (EVAR) u 93Ul
30 fgueu 2561
Mntdududuteyaiuinaingiudeya
LLazLiﬁzﬁzLﬁﬁluﬁﬂw (electronic medical record)
Taidonngy fuhefiidnuazmanieniwveslse
U infrarenal type AAA Lazvn1sAneanly
nsdifinsavaeunuInUaslifinimmesidideds
3 YW uu Computerize tomographic angiogram
(CTA) w5010 uw'Uae Suprarenal type AAA,
thoracic or dissecting Aneurysm %38 U8 f1
Fyarudn (Vital signs) wsnsulaaed nie
N1UA5Y 87 UA TN (Post Cardiopulmonary
Resuscitation; post CPR) vi3egUelasun1ssny
u191nfidu AadengUislasutanguniuisnng
Sawndu 2 nqu ldud nqui $nuid1893
Endovascular Aneurysm Repair (EVAR) uaznga
fi¥nwdne3s Open aneurysm repair AMnuANAY
Aaegeegtenguaz 40 518 (Waearaeeiy
learning period U84 N33AWIAIYID EVAR)

LASD9NaNITIUN15398

in3esdiefifiusiuriudeya Uszneuse
wuutiudindeyailuvesiitan vlavesnsinuii
T sudnwagsaluves abdominal aortic
aneurysm LAYHAA WS UDINITS NYI bA WA
JLLIAINTVIEGA (operative times) 53821387
Tun1suoulssng1uia (length of stay) szeziian
fiffiheagluverdingingm (ICU Stay) §nsin1side
LA 9AVMEVIN 16 A (Estimate blood loss)
AMEUNINT DU 9TEMI AN N33 NE 1o

N2 shock 1o aTerzd1uUansvintdon

=Y

WIlAAUMANAYUNTY NILEAUDIVIALADANT D
Gonsonluauss AMzunsndewdetuLuanifn
LAZUHNANAYIU LagenIIN1TLE 89T S2UD9
Anld 89891155097 (cost) ANtmIndung?
UsuAIuaa (adjust relative weight; adjust RW)
LLasnusw%’aaﬂamamﬁﬂmGial,ﬁawaa@’ﬂwmﬂ
mamiﬁ’mmwﬁ'ﬁamsamjﬂ’wuaﬂ FUAY
NaNININ computerize angiography Lﬁlaﬁmmm
Anvunsndeufionafetumuumdsihdalusses
peg1ley 1 U
N1s3IAs1:KUDYA
Foyafiugruitiluvesndusesniiinse
Tneldadfdmssann MsLanuaenud Sevay
Aady 11M531U wagAnduuIATgIU wasld
student t-test iiLUSeuieu/AinsizRafanys
GfaLﬁ'aqﬁ'mimzmaﬂaa%agmﬁuLLUU‘Uﬂa
(normal distribution) wagld rank sum test

[y

AMSTUIAT1ERARILUSABL T p9TIN15NSL AU

Tayaliiiuuuuund (non-normal distribution)

o

wazly Exact probability test @115 U LATIZ %
%’agauaﬂé’ﬂwmmawizmmﬁ"’qamﬂfimﬁlﬂu
Sasyronunazdanwazidu dnielddl dvun
odfunaadad p< 0.05

Franatlunisiiudaya

aaamﬂmiﬁusﬁ’agag’wi na1AN 2557 —
ﬁquwu 2561 s?uﬁuﬁ’;anm learning curve
989 EVAR 7191015616 AsuUsEuas 40 518
LarfARIuNan1sTnwIs ol oveg1aley 1 U
Tnenisian1nsI9f HesmsrarUisuensaufy
NNAIN computerize angiography

SraznaR LU

AamL 2561 - Mg 2562
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duuAwn
Abdominal Aortic Aneurysm (AAA) A8

Tsanasaldontadlnglutesiaslvanes Tngaiu
Jeuvalsa A nsiduasawasauNdulsall

N5 VUIAAULE UNIUA UG NA1UINNTN
1.5 whveaduionuasdiudesiesuninioginiu
y3advu1nfans 3 wuRunsdulyo ! Tuniside
19297199 1ML sATAAUSAUTA R DLAULA DALAY
N .z
PlUaealaisanatng vsedu Infrarenal Wwindu

Endovascular Aneurysm Repair (EVAR)

A U = 1 1 4 1
Ao nssnelsanasadenuaslinglutesmalls

I a

POINIUITNITAIUVABALABN LN DUANLABINTS
1 Y] a, ] v [~3 aa 1 9 d'
WIRALUAYDINDY LUWITNITHIAATULUUNYNTN
sran1edegnuwuInisaselnyd (minimal
invasive surgery) mlaenuld ruptured ey
no ruptured>'#*?

Open aneurysm repair A 8 NN 16 A

Fnwlsavaoadontadlnglutesviallneslag

a1 o

SendinUavesvios lWITunsgIuveInIssny

)

(%
v a

1o ® v a ! v v £ o
wuunadnuddndudeUagewisaninaniady
WBNIINYT@NaITNNY UaziiANaLNINY au
AendenN1sHAnlaUssdneylungy high risk
10-11,14

operation

learning period (learning curve) A® %424

Lm'qﬂ’rié"aaummi’u%'aﬂﬁzaurmai lagagaaiian
FINAIVDINITS NWIAILIDEIUTABALEEN EVAR
Jonldsruuauldussunn 20-60 519151 Fuiy
aonTuiilinsaeulsyaunsaineusisn

Neck zone of Aneurysm A8 U328

vaoaldenuadlvgdiuneginituruivaoniten
7luidesle waneunavvsrweenilulsanasniion
Wanes Faduuinandanuddyaoniss

WHUNITINEIIIAITHANTUIVILUU Open surgery

w3933 EVAR US1audl 8fiansanyiinsdnenuuy
EVAR Ingunnsgiuainanisidniiue1iag1eag
1.5 WURAUAS LLﬁZlﬂﬂ?ﬁﬁﬁﬂHngﬂﬂiﬂﬁﬂﬂLé{m
AUy, VLijﬁ%iﬁéiJLaaﬂM%@ﬁuﬂ”u NSV
T lenadnsnssnundilifisuszasd 0101

Sealing zone of Aneurysm A8 U3LI0U%N

Judrumaenden llac artery Tneifioauldlasu
nssnwnleIdarunasniengunsaldiudaiy
wdormauuuinufnd il fsmwetiay
annstuadounaululuseslsn muuinsgiumg
agndaud 1.5 wufwesiduduly uagouin
lalmsiAu 26 fadng esndslufigunsaiid
vummsganlurosmatn luauidedasdy
US4 Common lliac artery #3® External Iliac
arterylo-iL1e

Eiection Fraction (EF) d@md2un150us

vaaiilafneanunduilesidusd 1901984
aussouznsiaueesiila nsAnwildaiann
M-mode 8391061 modified Simpson method
(2D mode) ldinsiavuiinliluauldgausn 9
YBINITANY

Blood Pressure asld @19 Uun nhily

FuwsnT 11 admission WU 940 U Systolic waz
Diastolic blood pressure (SBP/DBP)

Pre- operative Creatinine (Pre-op Cr)

a

aglgannTuinAlutunausndnlaiiu 48 F2lau

Post- operative Creatinine (Post-op Cr)
Azl A7 vin1seagnazdudi nlivndaw1da

281910y 24 TN walkiiu 72 Talug
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Aneurysm diameter 9¢¥1015IAEURIU

s

Audnansuinuiilng igauesseslsasenuiy
Alladiuns taeavas diameter NnsuwmU gy
113 Tu1 9 ¥nd vouuen (outer border) 104
GRIIGE]

Neck diameter 91153 ALd U 1U
gudnansuinasiiniusumaeadeniludede
w3 ovuaLduNugudna1eiilisadaianden
gUnsaliie LUy EVAR Sananlusunsuig
TavunvesUIEnEnangUnsalfsnan

Neck length azvimsingasame1ady
ﬁaémms@]’jﬂLLGiﬁ;Wi"']ﬂ'j'lLLéuuwaamﬁamﬁlULgsmlm
uisgaisuduresseslsn visvunaueTlY
§adanandongunsaliiofnuiluy EVAR den

v

NIUSUNTUYIETATUIAYRIUTYNH HERQ UN Tol

AINAT

Distal Aorta diameter 91N 157 ALAU

1 L3 a a a U d‘
N’W‘UQUEJ AANNUILI 2.5 UaaLUaTNaun Aorta
azueneandu Common iliac artery VSGRNRE

Common iliac_artery diameter ( CIA)

gvhnsTadusiugudnarsuinaininsign
v3ovualduRugudnatsiilisnsdananden
gunsalifie LUy EVAR Sananlusunsuie
TVUIRVRIUTENENEng UNTaIRINETY

External lliac artery diameter (EIA) 98911

n1siadusuaugnaUI Ui nIeign 38
174 1 L ndl Y Y a A L3
yuadusuaugnanldedaaiongunal
WiaSNWILUY EVAR Z98nannlusunsudiginaune
YOIUTINENENgUNIalfaNg?

Common _femoral artery diameter

(CFA) agvinsiadurugugnalsusnivile
m'aqml,smsuaq Superficial Femoral artery uae

Profunda Femoral artery 1 L9uUfLUAT LLasaEﬂu

amaladifieadu vievunadusiugudnanaiily
$edanadengunsalifiofnuILuy EVAR Fain
NlUTUNTUYIETATUIAVBIUT ENEHERQ UN 0]
AINET

Early post-operative fever #ungfs auly

fingaumgimendarifarumasnuslaunnin
38 perwaldea og1atos 2 aslugaaan
72 F2lus Wi efimsvuiinli e usloanias
Fananseedie Naproxen

Respiratory insufficiency mungdia aulda

= o v YV v 1 1 1
Faudndudeslasunislavetisnelanas
Uszaaanl8uas 09vrevieladunaieg1edos
24 FILUINRINIFR

Re-operation #u1889 AULTUEINIA AN
% 99na UL b UNIN15T N YIE TR DI 1A AN
NAWNTNY DUN LN AT ULALATIDNNATHIG A LYY
NSHIAALN VY AL BA, LHAKENNIBUNARALYD

A a oA )

w30 fuFengadiu

Endoleak %3189 N158N155208987159U
Tesddounauttluluseslsa (Aneurysm sac)

[ v} ¥ ad d” < gj [

AENAINITINEINILID EVAR G991 7AURILAT D4
NARH U3 9LAULT 9T N1TRTIARARIUNANITS NN
WAUTS Computerize tomographic angiogram
(CTA)O1

Limb ischemia_#u1859 NS0 ALUU

Funau (Acute limb ischemia) 8391914919
P VUL IR DN 1@DITI9N1YNAINITHIRAS NN
Y9AD9II0

Bowel Ischemia 11809 N1SY1ALA DA

wuudunau (Acute) vosanldianuioarldlug)

NYNRRINTITHIRASNW9ED97D
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Acute renal insufficiency (ARF) #31884

miLﬁlwﬁ?u%aﬁﬂ'ﬁ creatinine > 2.0 vJuduly
MevEInsEhEndnaeds

Bed sore #1889 NSLAALNANATIUTE Y
Taflaszninslasunissnuilulsmenuia laed
Aeurdinlafivudinlsails

Cerebrovascular accident (CVA) g9

ANSLAANIIZAUDIVIALADANI DLADADDN LUANDY
vauzuauaglulsaingruialagliireiinisduiinlsa
AINANMUINDU WALLNATUNIENAINITINEN

=3

Wound complications # 4 1 8 @ 3

AMEUNITNG OUT D1 AR ULKAT T 99T 0N B
PR UALE FIlAUn UNALEN, WNALEADDNUSE
fAudonfeduly, unaRnide

Dead nunsds nsidedislulsaneuiad
WAN18raIN1sHIRRsnelsalduLdealUanesly
YpIND9

A1l9918U890155 0181 (cost) NUYD

AU AETIEMAATUIINNITTNINGIUIS LTU

AT AT ANKIRA ATUTNITNINITUNNE

wagdu 9 vesy Ui dnisvuinlulusunsy

N3N INeIUIaveIy Uielsang1u1aldesiy

Usgyuiasenlunsailasun1ssneiniy EVAR
= . & Awa Y =

139 open repair (ATINKUILYIGNIIANEI)

ANUINUNAUNNS A USUA1LaL (adjust

relative weight; adjust RW) w3189 96 WU

1 S v o o A v 1 v 1% [ | av v
poAntndunsNUTuA TuweuLa [Wuanla
Pndayaniduninualugiuteyavedlsang1uis
WeaseUsEaIATIe sun133nwIaIe EVAR

38 open repair (ASIEUIBIEN5ANEI)

nwuwovYNISaIdULIUIVY

nmsAuatuAnnyselou
éTawéTwaaﬁﬂw*?imé’wIsﬂ
AAA TgNTTIVTIURIUSHE

ICD 10 wauswa 1713, 1714 (34

fasvauUsTNM 2557

Exclude Qﬂ?ﬂﬁﬂﬁi@iﬂﬁ
1.0u Suprarenal AAA
2.30u Aortic dissection
3.Vital signs w3nsu
admit lai stable or post
CPR

alsifinw CTA

5.5n91113NNDY

A 4

AupTuTnYTzIdsUgDUNAY
ot uazuiaudildsy
nM3¥nwlaeds Open surgery

fiu EVAR

Open Aneurysm repair EVAR 44 518

A
v

41 518

= a !
wWisugunqu
UEYINT UWATNASNS

YBINITSNYIVEIID

y 3

TPgTN1SATLINNS

v

aid lmedszeziiaily
nsfnnudUILeE
oy 1 U

AAA, Abdominal aortic aneurysm; CPR,
Cardiopulmonary resuscitation;CTA,Computed
tomographic angiography; EVAR, Endovascular

aneurysm repair
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WaNISANB

1nN15AnEINUIT U8 AAA & qud
AaNAY 2557 §9 dguieu 2561 31U 172 518
Auvn1s¥nunluyae leaming period 1l o6
AUIERNNTINISARDENYBINTANYY LaknUae
supra-renal AAA, Aortic dissection rﬂjﬂaamﬂﬁ
M CTA %3 03nw111d291nlsaneuIad u was
FUaed vital signs usniulineiivdeniunis CPR
20N ﬁ@ﬂam%’wqmiﬁﬂmﬁgwm 85 518 1Ju
ﬁﬂaaﬁlé’ﬁwmim%ﬁw?%‘ EVAR 44 57¢ uay
1A Tun155n®1a 2875 Open repair 41 514
Toyaraluresaeisaesngs wagdnuaems
ANEAINUBY Aneurysm (M15297 1 uae 2)

W ewssuisunadnsvean1sine
FEWINNIINIFAAILID EVAR Uagis Open repair
(715137 3) wu1 EVAR 16 aalunaseadn
(operative time) Wouni1 (134.7 + 53.5 VS 152.9
+ 48.6 U9, p= 0.110) ANI5EFIUVDITZELLIAT
uoululssnerualung uil H1dnd 2035 EVAR
winifu 7 Sunaglunguiildds Open repair winify
10 U (p=0.065) ALlisegIuvedszEziIanty ICU
¥09Ng U HIFAR875 EVAR indy 18 Falug

Yaa

LLaﬂUﬂﬁiuﬁi%’Jﬁ Open repair WU 61 F3lus
(p<0.001) ANY5851UVDITNTINITHALLADAVD
nAuTIFAGIETS EVAR Wity 200 faddnsuas
Tunquild3s Open repair Windy 900 fiadans
(p<0.010) Fozazaunin1sinnzwislaauiad
AosltinT eavremelandsrindalungy EVAR
U9yn71na U open repair (22.7% VS 92.7%,

(%
[

p<0.001) EIUNNITUNINGDU LTUNITABINIAAY
nelanny adulrennden LRRNeE guUNaUY
WALNITAALY 8 LHATWUALUUANISHIAAA 83D

Open repair WU11INNI"

dun1sidedianulunguii $nudae33 open
repair 11AN31NG4 EVAR (Saeaz 6.8 VS Togay
24.4, p=0.030)

AldT8993n155 W (1157391 1) Nu
g Uaefiindafie3s EVAR fanilsugiues
AldTesesioilsmeuiaiioniAveadUie
N EVAR Winfu 592,097.5 uin Tuvaigiingsd
HIRAA2875 Open repair M1AU 118,936.4 U
(IQR, p25, 75=94,075.5, 163,736 VS 490,909.3,
664,471, p < 0.001) NMsvALI NIty
Avgunsal (A1 adjust RW) Tunguilindnsieds
EVAR 19811135 Open repair (8.675 + 2.15 VS
10.748 +2.06 Adj-Rw, p=0.010)
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M15199 1 dnvasgialuvesdiie (Base line Characteristic)

; N&§x open repair n&au EVAR
anwazNAne . .
N N %
LN
Y18 26 63.4 25 56.8 0.658*
AN 15 36.6 19 43.2
918 (Means + SD) 735+7.8 73.2+9.7 0.991*
Tsasaudfsy
HTN 26 63.4 23 52.3 0.381*
DM2 2 4.9 5 11.3 0.435%
Dyslipidemia 10 24.4 6 13.6 0.270%
Smoking 13 31.7 13 29.5 1.000%
aussaurla % (Means + SD) 68.76+5.4 65.78 + 9.6 0.276*
Systolic BP (Mean + SD) 128.15 + 22.7 123.59 + 16.5 0.297*
Diastolic BP (Mean + SD) 75.46 + 154 70.5+9.5 0.079*
Pre-OP Cr (Mean + SD) 1.25+04 1.44 + 1.3 0.374*%
Post-OP Cr (Mean + SD) 1.27 0.5 1.42 + 1.1 0.450%
Cost (bath) Median 118,936.4 592,097.5 »
(IQR; Percentiles 25,75) (94,075.5, 163,736) (490,909.3, 664,471) <0.001
Adjust RW (Mean + SD) 10.748 + 2.06 8.675 + 2.15 0.010%

EVAR= Endovascular aneurysm, HTN = hypertension, DM= Diabetes mellitus, BP=Blood pressure, OP= Operation,
RW= Relative weight
* dnwasginluvesiineiiuansen (Mean + SD) 14 student t-test lumsiiasnesiamsadi

** dnuagillvesiiefiuanandu IQR = interquartile range (p25, p75) 14 rank sum test Tumsimsziiamada
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A597 2 SnaEN BN MTBT Aneurysm (Aneurysm morphology)
Open repair (41)  EVAR (44) p-value
Morphology of aorta

Aneurysm size (mm) (Mean + SD) 70.25 £14.9  59.6 + 12.9 <0.001*
Aneurysm deviation* N % N %

Left 18 439 20 454 0.160%
Right 23 56.1 20 454 0.160%
Aneurysm neck size (mm) (Mean + SD) 21+3 21+3 0.610%
Aneurysm neck length (mm) (Mean + SD) 21.4 £13.2 29 +11.5 0.006*
Aneurysm neck angle (degree) IOR

(IQR; percentiles 25, 75) 54 (32, 71) 42 (25, 62) 0.105**
Distal aorta size (mm) (Mean+-SD) 429 +19.7 358 + 149 0.060*
Common iliac artery

RCIA size (mm) (Mean + SD) 212 £122 19.6 + 12 0.340*
LCIA size (mm) (Mean + SD) 18.8 £ 10.3 138+ 4 0.050*
External iliac artery

REIA size (mm) (Mean + SD) 8.6 +1.6 85+22 0.800%
LEIA size (mm) (Mean+-SD) 84+14 89+19 0.190*
Common femoral artery

RCFA size (mm) (Mean + SD) 109 + 2.1 9+28 0.080%
LCFA size (mm) (Mean + SD) 104 + 1.7 8.8+1.8 0.140%

EVAR= Endovascular aneurysm, RCIA = Right common iliac artery, LCIA = Left common iliac artery, REIA = Right
external iliac artery, LEIA = Left external iliac artery, RCFA = Right commmon femoral artery, LCFA = Left common
femoral artery,

* é’ﬂwmzmqmamw**uawaamLﬁamﬁLLamm (Mean = SD) 1‘8’ student t-test IUﬂWiaLﬂﬁWBﬁﬂ'TWNﬁaa

** SnuaignanienInTevaendenfiuanelu IQR = interquartile range (p25, p75) 19 rank sum test TunsiAsnzsi

ANSEDR
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M13199 3 waansN153NYIEUIL Abdominal Aortic Aneurysm

Outcome N§u open repair nqu EVAR

Operative time(minute)

152.9 + 48.6 134.7 + 53.5 0.110*
(Means +SD)
Length of stay (day)
10 7
Median 0.065 **
(7, 17) (5, 14)
(IQR; percentiles 25,75)
ICU stay (hours)
61 18
Median <0.001**
(39, 86) (0, 24)
(IQR; percentiles 25, 75)
Estimate blood loss (ml)
900 200
Median <0.001**
(500, 1500) (100, 300)
(IQR; percentiles 25, 75)
Complications N % N %
Post-OP fever 22 53.6 26 59.1 0.660%**
Respiratory insufficiency 38 92.7 10 22.7  <0.001***
Re-operation 8 19.5 a4 9.1 0.210%**
Endoleak 0 0 9 20.4 0.003***
Limb ischemia 7 17.03 2 4.5 0.080%**
Bowel ischemia 1 24 0 0 0.480***
Acute renal insufficiency 9 21.9 3 6.8 0.060%**
Bed sore 3 7.3 0 0 0.100%**
CVA 0 0 3 6.8 0.240***
Wound complication 8 19.5 7 15.9 0.770%**
Dead 10 24.4 3 6.8 0.030***

EVAR = Endovascular aneurysm, IQR, Interquartile range, CVA = Cerebrovascular accident, ICU = Intensive care
unit, OP = Operation

* padnsnssnwfinanse (Mean + SD) 14 student t-test TunsTasngsiamead

* padndsnssnuiinananidu IOR = interquartile range (p25, p75) 19 rank sum test Tunsimsgvieneadn

“* paansnssnyikansindiveldilluudaznguusesns 19 Exact probability test lunsinsigsiAmeeda
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nisonusiawa
N3AnwENUI LT ALLan A se gl

v o w 1

WodAnyseninednyaeniluvesUlensaeinagy

(%
v v

1 a & (% '
NIFNEUENIINEAIN LsAsudutadeld v

= 1

dAgy s Andussauziiala mudulaiaias
annmzn1siauvesths Tuvaeiidnuaenenie
Inavesiaendenuadiuglutesios (Aorta) 8
Jutadenanddglunisiaununuissnuiiteg
denvi Open repair ¥30 EVAR WU&fiuANNg
ogslituddnfe nauitieldiumsnummeds
Open repair Azil Aneurysm size T1g/n11 EVAR
TneAnadsUszana 10 fadwuns (70.25:14.9 VS
59.6+12.9 mm, p <0.001) Warn157Falsa AAA
Tuil 999978 EVAR T uile29ldse renal artery
orifice AUAEIUAUYBY aneurysm (Neck length)

[

fignaninegefitodfey (21.6+13.2 VS 29+11.5
mm, p 0.006) luvaizfidnuarnenielininegis
§uiiurezdenananisdnduladonis
N1589UIAYBY common iliac artery ﬁlslmlj
AUAALA BrvevaenLdanllinnnuuaneeiy
LiaNNNsAnwBURsIUTINAe UM ;:Iﬂaaﬁu’q
#03NaUIiNLAANYULNNILAINYBY aneurysm
AlndiAsaiu Fsanauunndisiaestotd 81a
aunuladUiengu Open repair fiAuEINTDS
Tsalunstisnshwnnnindseraduiledefiduma
Rowaansn1ssnw uiilewnedesiinluidesves
Indication for use (IFU) vasnasnidoniieud 14
ﬁ'ﬁaqmsmmmwaq neck length 11A A7

SRR U AL 8T 09n Y Endoleak ANendanis

'
a

SNYIR2835 EVAR vMlAannvudi v aLs uasay
Uszaunisallunisuidasneisddnduinazdag
neerudenAuld RS muTanuave IFU 19

wndigavind aztdululd dafuuienisdinu®

=

39 exclude U287 1umsIa1Y IFU a8n

L]
1 = L s v v a Y
WANISANYIULNUYBUANUIENUINIE ruptured

aneurysm 618 Uagnudn AEUIeLdeYInNAS
WA @ EVAR 3 518910 44 519 (So8ag 6.8)
wazil Endoleak 9 578 (Fovas 20.4) 4 9foiun
re-operation 533 4 518 & U1eluurdany
nan135nen oLl smsoldedInlundan1ends
5 57

dwdunadninissnunifussozdulugag
FERINNIPAIUTINBUTIVUBDDN N LTINY U
Fanuin msdnwilvnadnglndidesiunisane
§us ADNA VB open repair s¥8ELIA1IUNTT
NIRAUIUATY UoULSINGIUIaUIUAIT Alanid

'
[ 1

LAANAWNSNYDUNAINIRAY 19199 LI A DI H A

v ~

VIONTENIAVTINUINAI LANISANILUNIUNUIN

Y] [

Ui Ay eana v o Aeddalulsane una

o

—

3

AU luauisavinissauigUaelaeds
Endovascular repair ldg@1u150nsgyiueniian
519151 Fefunlifufiguaefiundae ruptured
aneurysm zgnaadulaifenyin1dnn 1873
Open repair 11NNTIUALUILHHATNENIITNEN
1’7{Lmﬂsmaﬂwqﬁﬂ’ﬂéﬂﬁﬁgmﬂﬂdﬂﬁ MNGIERE
§nsnadeidenlung uii vin13snwinuy
Open repair #illemaldeidoniiug uogeios
1803 wafiauisassuieldaindadels eq
ruptured aneurysm U196

TUdIUY0IAIIUA UAINIINTTT N YA
Tunsfnuiiuandliidiuis Arlddreilsmetuia
SonifiureagUaengy EVAR gendndaedlisy
M3§nw1ee35 Open repair iosaninissaue
gunsaledeigiisulunisundalsanudnseng 9
adlusae Tagunsaldandnszinisvalveen

gunsallyt lnelafeuddfiengu EVAR
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wefianldawgUnsafina il dususzuna
400,000 UM %uﬁmﬁmu%ummqﬂmaﬁ Wl
thiadomandunfnfuiususuduraean
diagnostic relate group (DRG) & U18na sl EVAR
feznaneifudmiududuinnindesanngs
EVAR 929107)121nAS8nusAUsZa1a 15,000
UINULA NG 4 Open repair 3¢ U1AN UUTEUU
50,000-60,000 UM TRl SUNSYALTEE LS LU
DRG 1111141 1Ws12nE4 Open repair 31#1 adjust
RW 11nni1Useunas 2 (Sgutavsaseussun
8,000 UMA® 1 RW) 4 saenndasfun1sfne

§u8-9

asuwanisridanazudiaudiiu:

nssnelspnasaidenlUsneslugeyo
lneiSaunaoaldasnn (Endovascular Aneurysm
Repair : EVAR) Tugaa15 udy (learning period)
wonANE UshazyaaInsaglanadnsnienis
Snwnijmiud fe it ueulsane1una
lduu dedondos naunsndouszesdunas
Tenaded3ann wselunmsanyivedaing
Uaansiun3n Open repair N19L59NE1UIAVDIST
waffuwliufiarldusslevtiniadunisuinis
ninensinfutudndedafindngiunudue
91191u5 Tar19UTEn e § slusurannig
159NUIU1AUIILUDINLONIAVEI8TLULLIAINTT
Fnwn Tngvenenateonlulurisueniiaisnsnis
LTy

v
=] |

NMsAnwIIdedveiiedagmans
NaRALEDA LSINEIUIALTET18UTEYIUATIEN
Fadulsameruiasgn sisuviinissnwUae

N aa I
vasaldeaundldanaslangITaiunaeniien

(EVAR) tUuusieil 2 90999gun i 1 lngyands

fiagmuinisinulaenimaduanulasady
va3 Uqe lnedilaAdadiaanunuan Alsvse
Vo (il euesdanadnsildunlugeszozinm
BusiuiFoudil (earning period) fausignufiae
MAnnzunsndauns oldsd3Ina1n35 EVAR
i nalalyidufian 35 EVAR finn Open
repair o' Tuniwsaudwuan1sidad gyun
acute complication fivinlidesuaulsaneIUIa
urud ufoun313% Open repair waluduil
ns@nwdaiignunnsomannsaiigiae ruptured
aneurysm  gulngjazgniilunndnnie3s Open
repair 1101 fesanlutiaueniiansienisuag
TUNYANILTING VAT 89518U T8V 1ULATIEY
gelifiuleunelivinn1siiAneeds Endovascular

y9UNNTITU WUIaAIANAuAnTLe
MDULNUNAUNT NITHIFRTNE1AI835 EVAR 119y
AuANINIsinuFeds Open repair Lilpsanag
IamaLemIu DRG Uszunal 50,000-70,000 U
Faflownanlddnedugunsalseiauszun
450,000-500,000 U1v TaedigUnsainatsoy s
g5l Tsanenuraenadlonamilslagianis
dudendUqniidne uazldlaueuly IcU 7sly
Pramdadmugvasfiviinisiida EVAR 1311433
spinal block unTunaruey ICU lids 24 Falug
iolusosusualuiifosing vinllsaneuia
usnrsnsnenslad T udae luvmei 33
Open repair mﬂé'hLaﬁuﬁwzﬁﬁmwmnuﬁugm
98 Usgu1 40,000-50,000 UINH BI1EUAY
Faaftan s ICU wivew dufulsimeunassiu
Suag A filtA3 84 fluoroscopy 88 UAIALIIA

asnumM S ludmiliiadula

>> |38VSIENBANS : CHIANGRAI MEDICAL JOURNAL

OA 12 aUUA 2/2563 29



dwusauauu

MsAnuIUSaUIRaUWamMssnuIsAKanaIdIOvTKrufuGDLYNDVILIVWDY

S:KIVIZAIUKADOIFDOAUIBLANITNEDVNDLUDVISUWEILNAIGEVSIUSIIYIAS1KTULIVSISY

Fosrimdunesmsanunil esanilifhgunsdiu
Alldnduufinmunanissnuieg13sew o
AorIANIsRasaled vinlikan1ssneluszezen
(long term outcome) A5 BT N1SANwIR O LY
waziilesaindiurugUagvesnisdnyiil luuin
SmzAymnstesnduinudleslusseen
wileuaisesisUszmasin’ asanwnil ol
Tod1ind u 19U YuIAng uUTEYINTA Lafuan
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trial) sz un195i5 un1ssnedesrhing
YRRUNYINNBUHIAALNUN NI Falaiarunse
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Iowmsngaune luduvesunndginddn 1io991n
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