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Comparison of effect between open surgical and endovascular repair on ruptured abdominal aortic

aneurysm
SUN Hao, DAI Xiang—chen, LUO Yu-dong, FAN Hai-lun, FENG Zhou, ZHU Jie—chang, ZHANG Yi-wei

(Department of General Surgery, General Hospital, Tianjin Medical University, Tianjin 300052, China )

Abstract Objective: To compare the therapeutic outcomes of open surgical repair (OR) and endovascular repair (EVAR) of ruptured
abdominal aortic aneurysm (rAAA). Methods: Clinical data of patients diagnosed with rAAA and treated with OR or EVAR were analyzed
retrospectively. Outcome parameters included preoperative characteristics and commodities, intraoperative indicators, perioperative
mortality, complications, survival, and length of hospital stay of two groups and those of free —ruptured aneurysm. Results: Sixty —one
consecutive cases (50 males; mean age, 69.74+9.22, range, 37~86 years) with rAAA treated with OR (n=36), or EVAR (n=25) approaches
were presented. While baseline characteristics of age, gender, comorbidities, and preoperative serum creatinine level were similarly
distributed (P>0.05), hemodynamic stabilities between two groups, however, were significantly different(P<0.05). There was no significant
difference in perioperative mortality as well as survivals at 30 days, 6 months and 12 months between two groups (P>0.05). And operative
blood losses were significantly different(2 116.67 mLx1 655.52 mL and 339.58 mL.+786.29 mL), so were operative transfusion (1413.33 mL+
978.29 mL and 416.67 mL+562.35 mL), duration (279.33 min+66.87 min and 161.46 min+82.81min), and median length of ICU stay
[5.0(IQR 2.0~6.0) and 1.0 (IQR 0.0~2.0) days], respectively(P<0.001 ). And no significant difference in parameters between two groups of
free ruptured patients was found (P>0.05). Conclusion: For rAAA patients with proper anatomy and specific indications, EVAR could be
the first-line treatment which can improve prognosis and has the advantage of microinvasiveness. Meanwhile, its efficacy is no less than OR
for patients with unstable hemodynamics. However, OR is still irreplaceable for patients with complicated anatomy.
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Tab 1 Preoperative characteristics of enrolled patients with ruptured abdominal aortic aneurysm

1 SR B PR Y (%) LJUURT/ (umol/L)(xs) ML {8 25/(g/1) (vs) Wi <90mmHg/n(%)

i no SRS (xes) SRR L /(%)
FiFAR 36 68.53+9.74  27(75) 15(44.1)
JERTFAR 25 70.76+8.48  23(92) 3(12)

P 0.363 0.106 0.010
JERCCHERS) 15 69.80+10.33  11(73) -
JEEN GRS ) 3 67331069 3(100) -
P 0.712 >0.999 -

112.41261.727 86.97+22.541 14(41.2)
114.15+67.446 99.79+15.565 1(4)
0.921 0.021 0.002
121.64+85.28 75.08+15.73 9(60)
129.17+69.76 90.67+13.80 0(0)
0.891 0.142 0.206
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Tab 2 Comparison of comorbidities between the two groups

B IERE (%)

Gre n

T2E 22 5 (P=0.125) . RJFIFAIEIT T, OR 4l['E
REANA 13 (1) O 4 5] O 3 5] G5B 1 51 S
AEAN 4 6 ) M s R 1 ) AR 1 ) | R

DWIMAE B HIIREAS B mmE ) . o o
TLTAR 36 10323) 1(32) 5(16.1)  3(9.7) 21(67.7) gy A4 iRy 5 1 (P iR g & 0 1 1)) I8
fl’ﬁﬂt 25 2)1;(;135.8) 3(31027.9 (5)(;03) 3<6186é7) 311(1867.5) Jo F R e 2 5 A5 1 Rt 2 ] LAt AS B Rk L 2 ] |
JF (W) 15 4(26.7)  1(6.7)  2(13.3) 1(6.7) 10(66.7) Zan HYIRERRT R A A 7 B i 3 B, Herh
JEN (W) 3 1(333)  0(0)  1(333) 1(33.3) 3(100) MRS ISR i EIFR = LS 0E 1], B sk 1
P >0.999  >0.999 0.516 0317 >0.999

Lo AE B IFIE : MACCEs (SEZLO R ML S0 ) L0 FRARSEN , L
B s IFRG I : COPD B PE S AU R SRy il = il
PRGN Y ; B DI REAN AR« TS VLT ZKF->140 pmol/L

22 BRI ARPSEERTT I, B A AR IR T
T JE 2. 2% 2201 (P=0.898) , Ml EVAR ZH7E A H i 1fil
i AR TR T T Y T OR 21
(P<0.001). FEARMIFET:HT5 T, OR 2H FEARWIZET
11 {41[30.6% , Herh AR ET 6 4], PRLCoIESRAS 1 491,
FRAMPERIEMSE T 5 61 RIFFET: 5 5], PRI e 1]
b= 255 1 (abdominal compartment syndrome, ACS)
KB FEIRIT 1 0, Z & B Y6k s 25 G 1k
(multiple organ dysfunction syndrome, MODS )3t %7 TG
23 ) MO AR 1 B EVAR A FEIARBSET 3
#1(12.0% , Hrh AR PFET: 141, B it R 5 vh
FEEAT s ROTC R RIS FET: 2 i, PR R ol P AR e
1], %80 1 5]), EVAR Z41HBIET OR 41, 4R

B BRSO T R 22 57 1 Rk R B K HE R 42
%3 WEBEAGERL

BNRGNETF LA KA 5T EVAR 4, H ik
(P=0.028). FliflE (P=0.031) Jf & 4%E LA K& MODS
(P=0.013) 1y 2 7 B A G125 3 A EVAR 41
[ IREAA 5 B O 1) =B 5 1B
SOk MR 2E 1 B R Rk 3 5] A A B R
LT RSt 8 10 s C T &) 1 451l st ok (25
FAL B Bk 2 ) E I R 1 B8] A i O
1], BB E BRI A IE 5 (deep vein thrombosis,
DVT) 2 ]R8I A e i T Bk i (P=0.007 ) & A=
R T OR 4 RJSYRE I, AL A AR
B of [) =2 22 5 1 o4 112 3 L(P>0.05),/H EVAR
HAEAR G 1CU W] PR3 @ (P<0.001) |, I 25 1
ZLEH T, OR B FARBIZET: 3 6], B ARt
7o, AU BEERE L F, R PEIR AT 2
EVAR AP MR TEIET 1| ], 2535012
HX(P>0.999). MR PFEFR AT IFAE M AT
B REA T #2257 (P>0.05) (K 3) .

Tab 3 Comparison of perioperative outcomes and complications between the two groups

Shef n A bR (ss) FBIARMIZET: RIS ICU KB RSB KA
JRAE/(mL/h) B Ifi f/mL i 1M 35 /mL FARA[A]/min In(%e) Media(IQR) ~ Media(IQR)

FEFA 36 113.88+74.62 2 116.671 655.52 1413.33+978.29  279.33+66.87  11(30.6)  5.0(2.0~6.0) 15.5(12.5~27.25)
R FA 25 116.43268.96  339.58+786.29  416.67+562.35 161.46+82.81 3(120)  1.0(0.0~2.0)  12.0(9.0~21.0)
P 0.898 <0.001 <0.001 <0.001 0.125 <0.001 0.610
FF R (7 E) 15 100.90+75.40 1 625.00+977.13 1 800.00+1 200.00 259.58+53.49 3(20.0) 4.5(3.0~5.8) 18.5(13.5~29.5)
JEE N (7 B9) 3 70.00£69.69 1 450.00+2 208.51 800.00+1 385.64 200.00+174.36 1(333)  1.0(05~15)  6.0(3.0~8.5)
P 0.532 0.831 0.905 0.293 >0.999 0.229 0.200
o . ARG RGVETFRAE (%)

1k wyjlia I Jili ik S ACS MODS
THFAR 36 13(43.3) 8(26.7) 6(20.0) 9(30.0) 6(20.0) 1(3.3) 7(23.3)
JEENTFA 25 5(20.8) 3(12.5) 0(0.0) 1(4.2) 4(16.7) 0(0.0) 0(0.0)
P 0.145 0.310 0.028 0.031 >0.999 >0.999 0.013
TR ) 15 8(66.7) 2(16.7) 3(25.0) 4(33.3) 4(33.3) 1(8.3) 3(25.0)
JHE N (U7 ) 3 1(33.3) 1(33.3) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
P 0.525 0516 >0.999 0516 0516 >0.999 >0.999
Yl N ARG R IR /(%)

Bk P ks i JIE S 5 Ik DVT
HFA 36 1(3.3) 0(0.0) 0(0.0) 3(10.0) 0(0.0) 0(0.0)
N FAR 25 8(33.3) 1(4.2) 2(8.3) 1(4.2) 1(4.2) 2(8.3)
P 0.007 0.444 0.193 0.62 0.444 0.193
T i) 15 1(8.3) 0(0.0) 0(0.0) 1(8.3) 0(0.0) 0(0.0)
JeE P (i) 3 0(0.0) 0(0.0) 1(33.3) 1(33.3) 0(0.0) 0(0.0)
P >0.999 >0.999 0.200 0.371 >0.999 >0.999

RAPBET - RINAARIG I SRE B AR Bt B3 i i i DAE PR LT A R 5 SR - A6 N T A A R I NGRS e A% 11 Jakige K 4 B Jek
LB ACS: BB ZE L5 G AF s MODS: 248 1 DI RERRAG L5 A 1E s DVT: IR IRF# K LA TE A%
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kRS B AR . EVAR 4 HT 1T OR 41,
AZER WA A G #E L (P=0.120) . Vi),
Ak 1~87 A~ H 34 (35+24) 4 H , A Bt st
[8]°4 35(25%, 14;75%, 48) /™ , K15 13.1%(8/
61), FET-20 ], ZET M, OR ARG 30 d 3k
T 5 ](ACS 1 1], MODS 3 f5i] , k0o e 8 1 49])
RJG 6 A~ HFET 2 B (AR 16, 05 1),
AJE 12 A HEMEESET: 1 6], EVAR AR5 30 d
FET 2 B (SRR v 1 B, =8 1), RJE 6 A4
AR ESET 1B, ARJE 12 4 H BEBAESET 1
i, LA I 1 IARS 33 AT R, EVAR 41
FARWEAR)G 30d AJ5 6 NH AJF 12 4~ HAAF
YT OR 41, (HEBARAFIRG TG K HE I Ge it 22
o IR EE T, OR 4L H T HWiEE ,EVAR
2 19 B S BB S DRI AT IR TR, 25 57 048
TH2ER L (P=0.200), idLEARJF 30d AJF 6 ~H AR
J& 12 ARBTG5 25 57 (P>0.999) (£ 4).,

F4 FHEBTRREHFERLER

Tab 4 Comparison of reintervention and follow —ups between the

two groups
o TR/ HEATH In(%)
n(%) A5 30d RJg 6 4H AKJF 12 7H
FEFAR 36 2(6.7)  23(67.6) 20(60.6) 18(56.3)
JEFAR 25 6(25.0) 21(87.5) 19(82.6) 17(77.3)

P 0.120 0.121 0.139 0.151

FRCGEE) 15 00(0.0) 10(66.7) 10(66.7)  9(60.0)
FEN(UFES) 3 1(33.3)  2(66.7)  2(66.7) 2(66.7)
P 0.200 >0.999  >0.999 >0.999

Jvi 8 Bl Bl h HARIE ARG 6 A~ H Bl [a]
F 2 1],0R 41 1 9] ,EVAR 2H 1 1] ; A3k 12 4 H BE
Vil B 5 4 1] ,OR 41 2 ] ,EVAR 41 2 i, ¥
LW 15 )[R g = A
3 g

KHILOK , OR B K2 rAAA BIARHESMEHGYT
FB . MHEAER, B i N B AR S 54 AR
F AW T EVAR 16 rAAA 1697 TR LA B
PEET . Dua Z5998 H  EVAR 7F rAAA J&7 HIT 4 L

11 2002 4E1 0.8% T 2 2010 4E1) 38.4% ., JNA HF
R ,2010 2 2015 4F, 2 38% % 60%HY rAAA
FHAZ EVAR IRITET YA N 250 =F 5 s
EVAR di AR08 79% ® , X FhaRAEAR FbIRE
PRI A0 K 61 8% v, 2014 4 3 A
Bt 31 f6], Hirh OR 41 22 5] (71.0% ), EVAR 41 9
%1(29.0% ) ;2014 4 3 H 44t 30 i, HH OR 41
14 151(46.7%) ,EVAR #H 16 11](53.3% ) , FIFfIX Fhi
PRIE rAAA SR IET R AT T RS R oE i
/N, EVAR 32 OR 7R A I A A5 . — 0
2000 £ 2006 4=, #5527 750 ) E 0 WA 5T
FH, 5 OR A, EVAR W B EAL T rAAA HBE 1
BRI AL T (31.7% vs 40.7% , P<0.000 1)1 |
2009 4E @) —I RS BF5E h  EVAR 5 OR AH HLAEAR
J&5 30 d FET-3 IR I AL (31.7% vs 40.7% )W .
2010 4F,Starnes ZH W5 R EVAR 5 OR 7EAR G
FET- Ty A AE B35 22 5 (19% vs 54% , P=0006),
2014 4F ,van Beek S5"45 @ #8116 000 e 22 Wik
i) Meta M7 #2758 EVAR FRMEA G 30 d JET-%, 1
HABARSE Meta 73 7R E & T X FPOLE 159 7 1]
R, Edwards 28190 ES 2001 2 2008 4% H
OR B{EVAR JAJ7HY 1099 fil rAAA &, #R EVAR
AR B ARIZET- R (33.8% vs 47.7% ,P<0.001) 11
PEAFrELE T 4 4F . [FIFERY, Mehta 5B R BT,
EVAR BT rAAA BBE RS 54EFET%, 111 2016
4, Robinson 257 [ 4% 590 1% ] EVAR %2 692 1]
K OR 1Y rAAA 83, JRE7R EVAR 1B [H] 58
TR HE (23% vs 35%,P<0.001), fEARJG 14F
(34% vs 42%,P=0.001) }2 5 5-(50% vs 58% ,P=0.003 )

AWFFE T, EVAR [RIFERIL 2 A A2 507 T 1
Pt R 30d (67.6% vs 87.5% ,P=0.121,0R vs
EVAR, T ), RJ5 3 ™ H (60.6% vs 82.6% ,
P=0.139), RJ5 1 4£(56.3% vs 77.3%,P=0.151), {H
ZIRFRANFEAR R, 25 MARRGITHE L
A S5 I & RE J7 L, OR 4 AFAE (P=0.028) . Jili Ik
(P=0.031)3f % 4% K MODS(P=0.013 )45 2 48 I K4
KRB EET EVAR 41, B e 5 28k F AR
i D) 4 LT B[] A < S0t o P R 8 4 L R
% i KK, A4 Ky s R, DA S RMAR A G .
1M EVAR ZHR b i o i AR rh i i it AR B K7
T4 OR 21 2 35 F A (P<0.001) , R J5 7k B # e, R
J&5 ICU Bt i) i 20 /0 (P<0.001 ) , (B H S B 41 3%
EARJG T Bl (P=0.007 ) & 4 R i % £ F OR 4,
25 TR RE5 OB 43 57 SR B KA ABRAEXT B
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J£<90 mmHg, P=0.020) % 1§ 3= 3 JhkJ8 iife 5 it 534
(3 ks i A i, P=0.010) = W8 i % v T
EVAR 41, S it i B i 24 a2 il 5 1L 8 2
AFRE BN B AR DU A A SE R IA YT B LT L
FEVEFE OR. SR —IWUARIE fE R R 2% 43 2 I T
N, R EGREEY OR 5 EVAR JET- %3 K 2%
SILLAN , HAth )29 b EVAR AT 7 B A3 e
T A 5 ) s X VR 20 v 140 i 5 805 81 2647 1
e A, PR R E AR RTRRE R TP dE AR R 5 IF &
hE VEAFRE TG E 22 5 8 EVAR TE
FEAE B 1) 1M 9 80 ) 2 AR R TR YT RO T
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FHF 2 Aoy 2 B A BEALXT HE358 0 S Wi 4 [|] A6
TIP3 22 502 IR EVAR B BUS 3
e

AT IMFAE SR PR . 158, ARAIGE Jhy [l i
T, 22 BEALXT BRAIF ST U R ) 2 B 5 Hovk , L i
FEAAF 245 D7 AR B 43 B B 34 T I 44T e i
BEREAR A AR G 2438 S, R A s AT 75 10F
— YT GRS, PR A TRDR BT RRAE L B R AR Y
Al REAFAE R BRI 1 5 B, AR SR TR 27 Hofth J A
(@~ 8 WINPT s D e 218 = I )
T ] DA Bt ATLGT FE 0 9 ST 48 A PRI , 17T A
IR SCHR 1] B 735 e 45 0l 3 T e LAE fe o ], ASAfF
FEAS B EVAR GBI DL, DL K i A R W3
IO RN

A 75 L SCHRIERT , EVAR TEffHI45H 638 (15
TERA AR B B TR, AT S 2 AR IRE TR
A RIRAT T OR, XAMEHEABI5E rh IR A
FI AR, HLAE I 37 80 1 AN 1 83 RO AN
T OR. (Rl FCAEREARA & g i it TR
B ICU B[] Bl /b AR S5 22 et I &4 55 7 T R
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S — T-Beo BEE ENEORIARET L e, JHE F
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