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Summary Aortic disease is an important part of cardiac surgery which is usually resolved by surgery. In or-

der to get a bloodless operating field and reduce postoperative mortality, Deep Hypothermic Circulatory Arrest

(DHCA) has been widely applicated in aortic disease surgery. Because of the benefits of blood and oxygen provid-

ed by antegrade cerebral perfusion(ACP), most centers incline to use DHCA + ACP during circulatory arrest.

However, percent of postoperative coagulopathy induced by hypothermia, bleeding, increased HCT, kidney dys-

function were increased with the application of DHCA. So surgeons explore the security and effectiveness of Mod-

erate or Mild Hypothermic Circulatory Arrest. This paper aims to review the newest basic and clinical research,

and provides evidences for clinic process.

Key words moderate hypothermic circulatory arrest; mild hypothermic circulatory arrest; neuroprotection;

kidney dysfunction
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Table 1 Nervous system complications and renal injury under moderate hypothermia
fE# R 4t/ B MT/C WM& RGIRIE/ % &/ % W5 A
Leshnower 4% 145 25.8 TND 5.1,PND 3.6 4.6 [l JBgT 42
Keeling %1% 342 26.2 TND 5.6,PND 2.8 2.8 [ ] Jost
Leshnower 4% 412 25.7 TND 5.9 9.7 [ ] Jo5 4
TND 8.6 vs 7. 9(ns) ; -
Ma 2017 99 17.9 vs 23.6 b " 7.8 vs 4. 8(ns) [ Joi 14
PND 1.7 vs 3. 1(ns)
Tsai 4118 221 16.8 vs 22.9 A 8 vs 3(ns) 3 vs 2(ns) [m] Joi
Vallabhajosyula £ 376 <20 vs 27 1.7 vs 1. 7(ns) 0.6 vs 4.5(ns) [ JAgT
21 1.9 vs 0. 6(ns) ;
Arnaoutakis %1 586 17.5 vs 26. 4 0.6 vs 4. 5(ns) [ ] JB 4
TIA 1.9 vs 0(ns)
Perreas 2517 80 18 vs 23.3 50.0 vs 17.5(P=0.001) — U L 43
TND 1.3 vs 40.4(P=0.04);
Keenan %" 310 17 vs 24 3.8vs6. 4(ns)  PERELSMHT
cenan = v PND 3.8 vs 2. 1(ns) v
Pupovac 21 732 18 vs 25 10.5 vs 7. 5(ns) — VT e 43 B
B TND 4.0 vs 6.2(ns);
Keeling %4 1388 18 vs 24.6 - D e 3 e
cemg " PND 8.8 vs 5. 7(ns)
Kamenskaya %1% 58 18 vs 24 37.9 vs 17.8(P=0.03) — Fif AL X B 6

MT: 3B sns: TGE 222 50 — FR LR,

Keeling %5 fif ] 1 UT Fie J5 75 31 A9 1388 ] i
F I PR R 45 SR 2 1, MHCA + ACP [d] DHCA
+ACP FH I, W20 35 R 5 200 B 40 & 4B 0
Giil2# 225, Pupovac ZEM B T 1962 45 H 2 1K)
PR, 43 MHCA #l DHCA 41, 38 s {8 1) 4 VT fic
BRNT 724 Pl G5 R L IUCE S P4 R E R
JE B R R R TG R

— Tk K 8 DHCA #il MHCA +SCP R 5

It K AE B meta 43 H1 26 BT W9 41 BB E 7E R S D RE
R R K RO T TGS 25 R (13.3% s
12.6%;0OR = 1.36; 95% CI:0.74 ~ 2.49; P =
0.32;1*=40%)", ik, DHCA Al MHCA R J5
' T RE A2 B0 5 B AT Y K AR SRR ALY .
113 P RIE R A RS 78 AR S a5 i
FR4E Keeling 45 {0 1] ¥4 VT At J 73 2 (1% 1388 £l /&
Z s R %, MHCA+ ACP [f] DHCA+ ACP #f
R B N || e G B NI Y <% e
T2 5 . Pupovac W [a] P UG e 45 362 X
BECHHABRER ARG B MG E KR FARNE L
R LG FER,
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Table 2 Secondary operations and mortality rates for hemorrhage under moderate hypothermia

fE& BeAR /] MT/C i P R FAR/ % FET-H/ % Wroe Al
Leshnower %1% 145 25.8 6.6 fEBE+ARJG 30 9.7 fu JB
Keeling 2010 342 26.2 - fEBE 11.7 [ ot
Leshnower 4% 412 25.7 7.6 EBE+ ARG 30 D7 [ ] Jogt
Ma 417 99 17.9 vs 23.6 9.5 vs 8.5(ns) ARJ5 30 d 14.9 vs 19. 2(ns) [ml Jost
Bt 8 vs 1(P=0.005) ;
Tsai 4118 221 16.8 vs 22.9 3 vs7 7;;“30 40 ve 2(P—0.02) (5] JB 1
Vallabhajosyula %1 376 <20 vs 27 14.7 vs 17. 0(ns) AJF30d1 vs 1(ns) [ Jo 4
Arnaoutakis 2014 586 17.5 vs 26. 4 13.5 vs 14. 2(ns) AJG 30d0.9 vs 0(ns) [ JogT 442
. fEBE 27.5 vs 10. 0(P=0.045) ;
Perreas %" 80 18 vs 23.3 2.5 vs 5.0(ns) KE 30 d 22,5 vs 7. 5(ns) U TE 7 A
Keenan 2L 310 17 vs 24 17.3 vs 8.5(ns) ARJG 30 d 1.3 vs 3.2(ns) UNGE T
Pupovac %1% 732 18 vs 25 5.5 vs 5.0(ns) fEBE 13.0 vs 16. 6(ns) VC BE 43 My
Keeling %) 1,388 18 vs 24.6 - fEB% 13.7 vs 16. 9(ns) VE FiE 43 A7
Kamenskaya %112 58 18 vs 24 13.7 vs 10. 3(ns) A BE 13.7 vs 10. 3(ns) [56 B %t AR 3 56
®3 REEBETHERZHEZEMERG
Table 3 Nervous system complications and renal injury under mild hypothermia
fE& FEA &/ i MT/C W& RGN KAE/ % BT/ % [Ereyi]
Zierer %1% 245 30.5 TND 5,PND 6 9 (e i P
Urbanski %5 347 3.5 TND 2. 3,PND 0.9 1.5 (s Jo5{ 442
Ahmd %71 587 28.7 TND 5,PND 6 8 [ Jogg
Zierer %1 1002 30 TND 5.PND 4 4 ful Ji
N TND 12.9 vs 16. 1(ns) ;
Jiang %127 70 28 vs 32 PND 3. 2 vs 0(ns) - [i] Jogt e
Goto %28 72 30.1 vs 26.5 PND 0 vs 3(ns) — [ gt e
Dong %% 88 25.9 vs 30.0 PAD 8.5 vs 0CP=0.120)5 0 vs 2.4(ns) ] 5
TND 6.4 vs 7. 3(ns)
Hata %024 187 29.5 vs 27.4 TAND L8 vs 3. 1(ns)s 1.8 vs 1. 5(ns) [ Jogg
PND 0 vs 4. 6(ns)
Leshnower &% 500 24.3 vs 28.6 TND6. 3 vs 1. 3(ns)s 4.1 vs 4. 0(ns) T ] JogE
PND 7.2 vs 2. 5(P=0.01)
F4 REETHOLZXRFRMETE
Table 4 Secondary operation and mortality of bleeding under mild hypothermia

fE& BEA St/ 151] MT/C BB CRKFR/ % FETZH/ % e
Zierer %1% 245 30.5 13 fEBE 8 (e i P
Urbanski 2" 347 31.5 - AJF 30 d 0.9, ERE 1.2 (5] Jo 1
Ahmd %1 587 28.7 13 AJ5 30 d 6 1a] o3t 44
Zierer %1% 1002 30 6 AJG 30 d5 [m J
Jiang %5127 70 28 vs 32 — {EBE 5. 15 vs 6.50(ns) [ o
Goto %Lz 72 30.1 vs 26.5 — ARFE30do o] ot 44
Dong %% 88 25.9 vs 30.0 4.3 vs 2. 4(ns) {EBE 8.5 vs 2. 4(ns) [ Ja 14
Hata %12 187 29.5 vs 27.4 2 vs 7(ns) EBE 2.3 vs 0(ns) [m] Jogi
Leshnower 2% 500 24.3 vs 28.6 7.2 vs7.2(ns) BIABEPE 4.2 vs 4.8(ns) [m] Jot

L2MERE 11. 7 vs7. 7(ns)
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Shrestha 457 [0l il 3% Hh0> 251 B FET B9
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H FET &1 meta 50T R A R ZARIFIET
KR TV A kA FE N 9.3 . B F FET #
RAY )2 I K BB FE A0 UE T T A% AR
P e
3.2 MEEEFHEAR

Della %1 78 HAIL IR 25 1 (22 ~26°C) F i 1

M 15 HE 1F 7 AR (thoracoabdominal perfusion, TAP)
hy M E 8 B — g B PR A T i O AT P
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JBe g ok 48 Gl i T 3 3l ok 8 1S P PAD ) ok Sy 9 I
i, 76 TAP 4134 H 3 TAP MK I & E -
HZ Il TE K AR B 2 T e R R AR AR 25 5,
TAP 2 AR J5 W W 5 vy A Ak 8T AR, AL AR A Ta)
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H PR A VE R
3.3 MEIPKENBEAR

i 3= 3 ik 1 18 & R (thoracic endovascular
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RIT T, 08 A S AN 4R 52 R O i U A
I B 0 ARG I 5 0 PR R 34T 30 s e )22 Y
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B HE AR R g DeBakey 1 #8132 2 8835 T 2 B B
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T B RS AL I T X R R P Keeling 5543
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R Yk /D A5 A0 P S5 ] Y ke i 453 4 — 2L
O X EE )y [B) 3l ik i 32 R 2 5 A e A o, 3
FE 181 3 ok AN T 1L A8 =2 ] g 57 0 S A B0 ok Gk )
HREM A B9 H AYH . Shilya S0 [\ T % F
178 18] S5 it B 1 32 20 Jok 2 46 1) S8 3 R R T T
[i4) 3y Jok il 1 7 2R U0 LR 90 3 8 400 s A B 40
[ BET- %R 3. 900 BEM M I R E R 5.1,
oA Y I R 924
4 INEFRE
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COMMENCE fe&3 E AT K 24 J1 ks .
TS s i i LB ST N DR DUAR 58 IR 5%
PR 4 B 25 A 2 B9 A S L B 58 A0 5 B AL I Je
BB PR AP T 10, X TR AR IR A 06 BRI 5, i PR B
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