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Raising questions and finding answers from practice

— Power force of development of extracorporeal circulation in aortic surgery
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Clinical efficacy of total arch replacement with double—branched stent graft for

acute Stanford type A aortic dissection
Yu Bo, Liu Zhenhua, Zhai Mengen, Duan Weixun, Jin Zhenxiao, Ren Kai, Li Buying, Yu Shigiang
Department of Cardiovascular Surgery, Xijing Hospital , Air Force Medical University, Shaanxi Xi‘an
710032, China
Corresponding author: Yu Shigiang, Email; shigiangyu210@ 126.com

[ Abstract] : Objective To investigate the safety and effectiveness of total arch replacement with double—branched aortic arch
coated stent graft for acute Stanford type A aortic dissection. Methods From December 2013 to February 2015, our department col-
lected 21 cases of acute Standford type A aortic dissection treated with total arch replacement with double—branched aortic arch coated
stent graft. The effectiveness was evaluated by postoperative CTA results to examine the position of the stents and if there was any dis-
placement, endoleak or thrombosis in the false lumen. The safety evaluation mainly referred to the 1—year mortality postoperatively. The
first follow—up was performed 6 months postoperatively, and annually thereafter. Results 21 patients with acute Standford type A aortic
dissection were successfully implanted with double —branched aortic arch coated stents. The total in—hospital mortality rate was 4.8%.
There was on double—branched stent stenosis, distortion and displacement after the operations, or the endoleak and stent-related inci-
sions. False lumen disappearance and true lumen recovery were observed in all branches of the aortic arch. The mean follow—up time was
38.2+12.5 months. Conclusion The novel double—branched stent graft was proved to be safe and effective for total arch replacement with
acute Standford type A aortic dissection. This method simplified the surgical procedures and reduced the incidence of endoleak.

[ Key words]: Double—branched stent; Acute aortic dissection; Standford type A aortic dissection; Total arch replacement;
Safety; Effectiveness
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Stanford A Y 3 ik Je = F R
R R 7 5800 (4 R 5

OB kPR, HE =, R

[#ZE]:B8 7 Stanford A B TS kI ZFAR o A FRHE R J5 2O 838 PR3 B I PRACR AT X th oy i, ik Wl
JBPE A>T 2016 4F 1 H % 2018 4F 5 A BRI Bi F AR 149 Bl 24 Stanford A % 3l ikJe 2 B ARAEA IR F 5 50k
PHLL, A 4 (n=102) SR FHZA MM BKIA T I ( ACP) AT AR, R 4 (n=47) & L e #8Bkai 1 TR 1 (RCP) AT i b, it
PILL BB AR — S O T AR ] RSMIGERA 18] | 3 Sl ik SELITHST [ | (5208 RS [ | Ao 78 1 B 18 A 7 TR e ) WL Ao A= et i
WP = (] i RS )RR KA S DR SR AT A, SR 5 A B, R AEE IR AN
FEVERT I B (P <0.05) ; TP AEHA 7 T LR B TR % XL (P =0.05) . 45if  RCP 5 ACP #Jiigh Stanford A
R 3 B ke 2 F AR A SIS e R I 25 5

[REIA] .  EDIIKI)Z 0T IE S 3 AT I 1 ; I 1

Cerebral protective effects of different cerebral perfusion methods in Stanford A

aortic dissection surgery
Sun Xu, Zhu Yueqian, An Jing, Ren Yun, Yao Hao
The Second Affiliated Hospital of Nanjing Medical University, Jiangsu Nanjing 210000, China

Corresponding author: Yao Hao, Email ; yaohao@ njmu.edu.cn

[ Abstract] ; Objective The clinical effects of different cerebral perfusion methods on patients with Stanford A aortic dissection
were compared and analyzed. Methods A retrospective analysis of 149 patients with acute Stanford A aortic dissection in our hospital
from January 2016 to May 2018 was performed. Patients were divided into two groups according to intraoperative cerebral perfusion
methods. Group A (n=102) used antegrade cerebral perfusion (ACP) for brain protection, while group R (n=47) used retrograde
cerebral perfusion (RCP). General condition of the two groups, time of the operations, time of cardiopulmonary bypass (CPB) , inter-
ruption time of the aorta, time of deep hypothermic circulatory arrest, time of cerebral perfusion, awakening time after the operations,
time of mechanical ventilation, length of ICU stay, the amount of blood transfusion, and incidences of temporary neurological dysfunc-
tion(TND) and permanent neurological dysfunction (PND) were compared between the groups. Results Compared with group A,
time of deep hypothermia and cerebral perfusion in group R was significantly longer ( P <0.05) , but other parameters of the two groups
showed no statistical significance ( P =0.05). Conclusion Both RCP and ACP can provide effective cerebral protection for Stanford
A aortic dissection surgery, and their clinical effects are not significantly different.

[ Key words] :

Aortic dissection; Anterograde cerebral perfusion; Retrograde cerebral perfusion; Cerebral protection

Stanford A # F3fjJjk e )22 5 F T AR K 75 AL 15
PEFRPIRAS T 247 , RIG & R G0 RE K AR
AR P3P B R K E R T R A
J7 255 ) 2 28 A i 3 KA T Fiki %2 33 ( anterograde
cerebral perfusion, ACP) F1£2 I J& i ik 396 1 7 i 8 1
(retrograde cerebral perfusion, RCP) , {HJ& X} F B Fh

1E&E BAL: 210000 R AT, FE it BSR40 B B2
BIRAEE: Bk &, Email ;yaohao@ njmu.edu.cn

J5 AT DAL 4 i I SR P AR A I, FEaX A
BPEARE 58, e BEAS BE 2016 4F 1 H % 2018 4 5
HWARIIAEY 149 ]2 4% Stanford A B 33 k2 J2
FAREF PR R 47 07 200 i IR RIOR S22 4
P, IEEA TR AT, RS

1 #MEHE

1.1 —#&FH BIESHT 2016 4F 1 H & 2018 45 5
H A AP F AR 2 Stanford A B F Bk |2 3
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B HERRA G 0 S| e RN R
REAN 2 R ATA W] AE 25 9 TR A R UG E T
AR AP EIME AL R F AR E] AF§ KT 70 £ 4%
WG, AT 149 BB F Ak, BT A T AR R —
LI AR S I, ARAE A r i 98 T 7 XA AN [R] 23 D e
(A H) M HEL (R 4) . WIZLTEARIE VB | 1A
L B PR S A T T RS e e gt i
B(P=0.05), &L,

1.2 Jrik

121 REITE A REYR - E a5
JRIE, 6 RLAT L K 22 D0 sl bk A Ze 0 Ak 6 fik
ML 0 AR AR 15 20 folE ] 3E R ORI e LR
Bl 2% HE R R L RR R S5 24 ) 9 4 LT R
HOCHERFIEIMEE . B A S BT IO A A

J& (regional cerebral oxygen saturation, rSO,) Wil Jf:
PRFIEL  HEFF oSO, BUE R T 55% , EAR T EEA
T AR EEZ 1Y 80% , AR AR 4fE i His WUA 95 %
( bispectral index , BIS) VA& FREF IR , 4E+F BIS {HAE
40~60 Z[A], PRSMEFRHIRIH LT 5 em H,0 Ky
OB AT #0052 HILAW G AR O |
i, FIUAC I8 R S I folE T WP K I T 38 “XC ( positive
end expiratory pressure , PEEP) | [ /727 5~10 cm H,0;
FEBROT AT /N 25T 2 B K LTS L
WRZR e R #5525 W) i KRR 22 2R RS BR
( cardiopulmonary bypass, CPB) {545 25 T~ I/
RULTE L ABE N F VIa N ZF2E 8 i e
it )5 52 5 W) T DK 1 S5 A B L E RE [
TR LU AN LA S A RV R L A 45

R A EE BRI O

TiH A#(n=102) R4 (n=47) P
IR () 50.3+10.6 52.5+7.9 0.490
P51 0.751

Hin(%)] 94(92.1) 44(93.6)

L (%) ] 8(7.8) 3(6.4)
R (k) 75.3x11.1 73.6+9.8 0.369
M n(%) ] 75(73.5) 35(74.4) 0.904
WERIG(n(%) ] 11(9.8) 4(8.5) 0.668
FAIT

Betall+ PN FAR [ n( %) ] 73(71.6) 34(72.3) 0.922

THESIKEB+IMNETF AR n(%) ] 25(24.5) 11(23.4) 0.884

David+FNEFAR [ n( %) ] 4(3.9) 2(4.3) 0.923

[FH14T CABG[n(%) ] 10(9.8) 5(10.6) 0.875
TR (h) 7.7%1.8 7.5%1.5 0.509
CPB I [f] (min) 190.2+28.8 188.74£22.6 0.753
3= 5 WK BELIKT s 18] ( min ) 131.7£19.3 133.4217.8 0.610
A R ] ( min) 15.3+4.4 25.8+3.1 <0.001
i 4 A B 1) ( min ) 20.5+2.7 25.8+3.1 <0.001
ENEEEIEY) 8.1+3.2 8.3£3.5 0.731
BB S E] (h) 43.8+12.1 45.1+10.4 0.526
W dr = s R (d) 7.7+2.4 7.3+1.9 0.316
TND[n(%) ] 29(28.4) 13(27.6) 0.922
PND[n(%) ] 4(3.9) 2(4.2) 0.923
S I A (ml) 3 370.0+393.0 3 435.0+431.0 0.364
212 LA (ml) 1282.3£215.8 1 306.4+243.6 0.368
1f12% (ml) 1 080.1+163.06 1 108.0+135.9 0.313
Y ULTE (ml) 490.3+88.3 504.7+116.7 0.412
T/ (ml) 517.2£127.5 516.0£109.0 0.956

iE : Bentall TR : EBIBRIRAEHA+ZEATLRBIBRIT DORBHIA INC TR 2 SIS B+ LG 5 TR David TR
FA F2 gl KGR 1Y) B SRR TR B R ; CABG . ek 2l ik 55 BE RS AR 5 TND . S 7 M b 22 T RE e A B P8 AR S5 & 26 i A rh 508 Bk, 14k
RS A AT LA A K B RE (L ARAE P CT 1 (30) RE R IR AT SEAG2 AG A T AT LA BRI AL s PND < K A4 ol 28 1) BE R B 48 R
Ja R AL BB U % RN IR BT — i MR E AREE RAR SRR (B TR A P 22 LAAAE , CT (50 WS IR S 1R

KA IR ANBE A B FHE AL
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122 FARKCPB ik A HEHEITA M Ik
A7 D64 IE iR CPB, SFE 2 25°C Btk 28°C
LA BB T 4 Sk, TF AR v £EbE ACP, B SEHEA
Ref 2 gl WKk S ARt A8 4 D 43 St A 5 B 3 B0 kS 2R
MAEWIA WA 5856 I AU 43 S A8 43 32 Ab 4 A —
R 24 Fr 2 KIS PEAT 0 v E v, K2 2 BHRIA
H 22 FUE BRS04 I WA s, BTk E XU
IO VRE e O 52 T, A A2 e 3 A v g D 43 Sl A AR IR
TA K 228 N ahlk T ESkiE T,

R L BHEIT A MBSk A O i A JF iR CPB,
[FINH7E b ek A 14 Fr 428 B8 7E RCP .
B2 25°C IR 28°C A2 A Ik, TE AR (A6 2R
1T RCP ,RCP i B rp 4E 5 I s i ik 1K F 25 mm
Hg, fHARE SR AE 8 U o S KK
K 1 Sk S 28 i A | 2 SR Sh Ik JC 4 s kv &, W)
GOt RCP 38 3 PO 43 SCIMAE 43 SCAb 4 A —#R
24 Fr FEFIKIEE , 5 s Ik R iR 17 e P
HEGMEA Z ik, 165 R el pd 43 S K
WA T 3k T E Sk TG

PR ZAEASIEIRART 5 min JF 46 10 ) 4l 48 4t
S, RO 98 G G R AL R A A, I A e e
OB K AR TR RE 4B TE 13~ 15°C , S22 i s A Ui, A s
EER B TA] B4 20 2000 HI i 20 2 4R AT e 22 9 4
At BE G BRI A

PEREEE ACP Ji s 450 5 ml/ (kg + min), 40
18O, fH % 8l <20% FE Al B | i 38 7 38 T o, 40 A v
HEAEZE ACP 455 ;40 S0, {H <80% IRk {E i
PO TC T AR R A, 1 1 o o 8 1 9 A A 10 ml/
(kg + min) , 41 SO, {A $2& 55 2 FERHE 80% I i # it
JEA T B S AERF I HE i B 2 ACP 45385 4 190,
A % G 0 1 T A s DU B i R B A s 1 ACP
545k RCP,

RCP i G784 5 ml/ (kg - min) | 4E4F L
#r Ik R <25 mm Hg, 2l SO, {H % 3 <20% JLRE{H ik
TORE R, DR R I E T U R AR E ORCP 455
rSO, 1B <80% H:filt (L | ixi ¥ st & TC T Wi i 34, 2218 1%
IR i i A K 25 mm Hg, 40 1SO, {E
P50 T SERIE 809 S sl o A7 T Bee e S5 Ak 4 i
TR 2 RCP 4555 40 vSO, {8 K i 08 5L 3 TG ik 3 )
PEEEANBEEE A8 RCP 5678 Mk ACP,

O WS4 — U 1 HTK (FRETRE ) W, VE
R 30 ml/kg, AL 2 000 ml, 3R E A
8 min, FER IR, WALERF R RS R,
PR KRS MR 2 25 <5°C |, IR -5 B el =
25 <3°C , R fig ikt LA LR R A

13 St ¥ FraBdat R Sspss 13.0 4
R RORER I B AR 22 (x25) F0R, THEUR
BRI (B 53 Le) Ras . ) B AR A ST R
A ¢ K AW GE b P B B AR M R LS —
Je NAERRAE A 34 DL R RAFAE 43 A1 4538 5 Pearson s
XK H Y student’s ¢ A5 B FEAT 1504, P <0.05 4
AgiitrE X,

2 # R

P BAE A T AR, 5 A ALK, R A
P50 A T i 288 3 P 1) B I 94 (P <0.05) 5 T
TE A A I TG 2 E R (P =0.05) , i
W1, AHARGIET: 3 01,2 BBt T ARG ZNEa2)
RExE s, 1 BIFE Tl MO AR H . R AARGIET: 2
], BT ZNEdn D Re v . HA B BIIUR) B

3 i

Stanford A A FFh ke )2 B F Kk 48 h INFIFE
TR 50% , B/ FET- RGN 1%, BEH
WS WT, RATTCTE PG 25, ABE T S 2 iR A3l 0
R MR, R RGEES AR AT AT FA, HEFAR
T8 A, A FARIFEE PR (deep hypothermia cir-
culatory arrest, DHCA) i3 #2 , R G4 R I KIE S
i520.5%~31.7%" . X2 RGP SR AT A 3
K S MFEREIA N IEAT, P4 R G &I 2
SHEEBRFT M F BN E 22—, A P i i
PEL A E T, 280k, AT T2 07 Z U
WA 3= Bh bk 55 3 T AR 2 2R G I KoE e s R AR
FACT R HET e ) 8t 5 22 CPB X iR
JREA BRI IV A

7 Stanford A %! F3fi ik 2 F- AR, H AT E A H
MMk ACP 8%, ZA 7 Xl k2
— R AR AR R AR I R A 5 %
17, HREARPMHH ACP S BUR T, H4 4 AV
A2, HAMRHERTE SR R 2 . KRR & I A4 A1
T ke 2 e A M T Sh ki B W e
FACP Jr=CHEA7 ol v, 1 B i B 38 47 P 8 v
AT 1980 4FFh Mills' 25 15 Y0 FH T i K 2 <A
(1 EHEBR SR . 1987 4F Ueda %5 ¥ T 3230
k= FARICFRAT L, b5 3R A4, B RCP R4
B A FARMELL R BN — B D, (H A
G ACP,RCP LT AREE Rk, i I TAEA1E M
A R A R A A R A2 I s i kO T 15 i,
T A A2 B R 3K AN 5 4 52 M HC o R 37 30
HA B AAIZH AR I A RERS I A 23 A S5 27 i
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P2 T REREAT & A 2R AR Be i i) e

FEAS R MIEERF 58, AR rf il B ACP 2 543 4%
FEE LU WA 51 DFE ACP S R i, AR iR K
FRIREE VEEAE 13~ 15°C FRE2f IR, B0 IR RE 96 15
ZLTRRE, iSO, HAERF AT T HLLN 80% I H A (H
7E 50 DL b, W RCP 2 A A7 2% 32 2538 i LR 1A~
Tt OE DK S = A5 S Sk A AT S
LI MR @FE RCP 3 72 b | A8 8 /K 6 16 B %
SEFE 13~ 15°C FREERF IR, S IR BEAE FF 2k TR,
@ SO, [EAEFF A FHL 1Y 80% I HAUELE 55 LA
b, @YERE b s bk S S ad 25 mm Hg, RCP
3 PO T b I KO, 24 RCP R i 35 mm
Hg B, AN EL A 388 o A 1t 9%, J52 177 7T G348 o g 7K ik LA
BG4 R G RIE AR, E#H IR TCIR 2
ACP ifJ2& RCP, KA Rl /2 4 A Lk &4, A fig
T U VR T A AR

Stanford A I F kI ZF A, HRETANHAR
P PR S AT 8 P T AR I AL I | i e 2V
FULTTfiE A9 4 /8 DHCA RYIHE], I H 243 FF5TIE
2, URAIHR X I R Ge T AR I, Bt i XU | A
M AR PE] R M b 0 LR AE AR
i FH 1SO, W HE AR | 38 1o 358 o A V8 3 I 2, AP A
S LY T A A M v v T X, 4B oSO, AT
LRI 80% I HLBMEAE 55 LI b alad iz AR, i LA
VR P O 5 i S0 R R AR b b 3, 1 A S (i T
FEHETIAE AL 3| 78 FE 2 G452 0 AR Ak 22 4= B[]
R RIS, A 5 A 40 S R TR s 1D ek A 1 YR AR T T
B LI RE R

AR KBRS A 4R, R 4L
PG FRR R P 3 s (B B SR B4 (P <0.05) , Tl A 7
I PRRCRA T W 25 5, 34 vl B8 9 5 R LA
TILA  OTCI AT WA i v v =k A A
1 ER A EAE T HOG R 1A AR @Q B ISR
W1, RCP REHE 1 = F M 48 <A | A+ L A& DHCA
R A A FRAC Y, O B RE S LA A g it
W ;ORCP B4 T BHBT BT £ Sk = 35 = S i A
(BB A03 0 1 L P A T P8 7 I A 1 2 s D IR
R M A M R 41 R B R 2
TR PR A] I AR L F 0] LGRS CPB A

AR ARG TR A RRE,
AR R AL B SCRES | F sl k25 | sl ko A a
b BEIRIG G 10 A5 s B T REAS 5 F AR R
FEARAE 7 ORISR B2/ B L  DHCA FFZEm[a] i
JEAS BRIV T B AR A5 DR, AR E W — b 4
ARAAXFF 5 — PP ARFE R38R Bt 78

AWHETE, BARBOE T HEER AR e, S AT BE 1Y
— R B SRR G R G RE R R R K (5
SEAIRAFAE —E W R BRI o ASHIF 532 BB B s
T, FEA KR /N , I LR AR Hi S5 A5 5 1) 4R A
[vi), 7 M 1 5 SRR T R} B AR Ml B ) B 4
XL T] BE23 XF AR A 45 7 A —E R RE

BME Z ,1F Stanford A Y EF ik EF AR,
Toi i ACP I8 /& RCP HEATH R4 RENCE) R 4F
MIE RRCR . RCP AR AL F 3N bk 5 AR T A v il {47
Ty — A, R G IR A M E B T
Sk FEh Ik Je 2 B, 6 RCP SN 5 (P4
G DRAP R s 5 ELAN I 0 B8 35 ik 282 3R G2 0T e FIBE
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FR Ry PR 97 -5 B LA AE David M
G5 B SCRG T AR D LB I B 1l R AR

ks, 3 B R F kL EEW RAD AER P R FHN

[(FWE]BH BB R R (HTK %) 5 & A5 26 SRAR RS I8 2R ( DHCA ) 47 David FAR K &5 B L%
EFRPUDNARBIERZCR ik BB 2016 4F 1 A E 2018 4E 11 AFEARBATIZ T AR 38 Bl oMUy
ik 2R FHAS TR O TE T 2 I P ZH . HTK WZH (n=19) Al 4+ 1 S IO AR A (n=19) , 23 ARET(T1) JFHT £ ks
10 min(T2) ARJG 24 h(T3) ARJ5 48 h(T4) L WLEGE WURRELES (CK) | M5 WIES 3 1 1(cTal) O WUE ILRR 0 W) T/ ( CKMB)
W, RS HUMGE S ] ICU B ), R S5 I RAE RIS S 0L, SR WA 2 6] B LBt I 2 Bl T 2k
FRINRERE | 1 BFE TS RGFLAE, 1 BISE T4k & MG s DR 24 i, 2 1 (5= 80N HTK Y P 4 5 MILESF (1) | SELUB Fsf 1) 452
PERE ) TG 2422 5 SRR A 225 . WA R0 LR TS VR B 2 T B3 kP U R G 24 h BB & T+
( P<0.01) ,KJ5 48 h FFUG 2 TREHSE, CK WRBEFE T2 T4 B[R] & HTK ¥ 2 8 &8 T & 54 41 ( P <0.05) ,CKMB ¥ £ 7E
T3 At fi) o5, HTK 40 & T3 SR 4L ( P <0.05) ,¢Tnl ¥ BEAE T3 T4 B[] b5 HTK W4 8 &% T3 M4 (P <
0.01, P <0.05) , A BE A2 ( P<0.01), it FACHATRE A B iy O E T, CK M EEAE T2, T4 B
6] 5, (CKMB ¥ BEFE T3 IFJa] 25 Tl € BEFE T3 T4 HE] 25 HTK ¥ 20 5388 F & B 41 ( P <0.05) , Mo WUBEHS # (L H:
UGS T 5 i R 4

[REIA]: HIEAEE ; F3IKICZ ; David TR ; 25 BIZIGEAR OIURS s HTK W & MU=

Cardioprotective effects of HTK solution and conventional blood cardioplegia in
patients with aortic dissection undergoing David and total arch replacement com-

bined with stented elephant trunk implantation
Qiu Bingmei , Sun Lei , Zhang Lei, Zhang Xiaohua, Wang Changtian, Wu Haiwei , Zhou Zhiqiang,
Shen Yi, Li Demin,
Department of Cardiothoracic Surgery, Jinling Hospital, Clinical Medical School of Nanjing University ,
Jiangsu Nanjing 210002, China
Corresponding author; Zhou Zhigiang zq_zhou@ 163.com

[ Abstract] ;: Objective To compare the cardioprotective effects and clinical outcomes of HTK solution and conventional blood
cardioplegia in patients with aortic dissection undergoing David and total arch replacement combined with stented elephant trunk im-
plantation under DHCA. Methods From January 2016 to November 2018, data of 38 patients in our department undergoing the sur-
gery were reviewed. Patients were divided into HTK group (n=19) and 4.1 conventional blood cardioplegia group (n=19) according
to different cardioplegia and myocardial perfusion methods. Serial blood samples were collected for detection of serum concentrations of
creatine kinase (CK), cardiac troponin I (¢Tnl), MB isoenzyme of creatine kinase ( CKMB). Data of clinical outcomes including
postoperative mortality, complications, ICU stay, postoperative complications and prognosis were also recorded. Results There were
two deaths in each group during perioperative period. Among them, two patients died of multiple organ failure, one patient died of neu-
rological complications, one died of secondary abdominal aotic rupture hemorrhage. There was no statistical difference in the duration of
CPB time, aortic cross clamp time, and deep hypothermic circulatory arrest time. The solusion volume and perfusion frequency of car-

dioplegia in two groups showed significant difference. Serum myocardial enzymes in both groups increased significantly after opening

YEZ BAAL: 210002 P 5L, HE HUR 7 PRy B B I < i 15 g ( ZR B DX R R B8 ) (O I APBE (Duokdfy 0 & ik & kIR W
PSR T 38 AT ) | R} (JA 35 )
BRAEE . JAESE , Email :2q_zhou@ 163.com
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of the aorta and 24 hours after the operation ( P <0.01) , but began to decrease at 48 hours postoperatively. The concentration of CK in

HTK group was significantly lower than that in blood cardioplegia group at T2 and T4 ( P <0.05), and the concentration of CKMB in

HTK group was significantly lower than that in blood cardioplegia group at T3( P <0.05). At T3 and T4, the concentration of ¢Tnl in

HTK group was significantly lower than that in blood cardioplegia group ( P <0.01, P <0.05). Costs of the two groups were significantly

different ( P <0.01). There was no significant difference in quality of life between the two groups after hospital discharge. Conclusion

Both cardioprotective solutions have good myocardial protective effects. Myocardial protective effect of HTK solution group is better

than that of blood cardioplegia group in myocardial zymogram values.

[ Key words] ;

Deep hypothermic circulatory arrest; Aortic dissection; Total arch replacement combined with stented

elephant trunk implantation; Myocardial preservation; HTK solution; Blood cardioplegia

E ke JE (aortic dissection, AD) & —Fp i T
o B Ak e O 3l ) A D DR B sl Dk o R )2
A 5} | R TR B R RS M /N 5% 1
BE A N ISR B AR P S, 7™ B R A= i ) —
O IR, AD 4k & T 5 JLERGAE | m il Hs 2
o T2 SRR iR AT S PR AEDT KSR, AD
Voapst SN [N RSt S WS R B R )
HZE, R/ IR AE R Ik 1% ~ 2%, AT
B PRSP IRY T AL T A HL TS AR, R,
HSMREFAR g B RTIA T 1M 80 B A ORI T 7
A, AR AEHE P (deep hypothermic circulatory
arrest, DHCA ) ) 4T David M 45 B X 1% & F
AR 2% BELIBT A [E] X ey AU R, A rp B R AR 3B
e H: 3= 2y K BEL DRI K 45078 A 301 1) B %7 o i I gk 2 RE )
TREORAT, DR R U Sy BRAR A O AILOR B 7 i e R
BREE () e Co L 982 o LR ot 0 12 400 4 2 G o
FEO L BRI R EE RO NSO 4 0 1 Al
R, I PRASCR AT 3 2 DA AT {E 6] B D ]
B RS ZR M0 LA TR B2 B R, I
O JILZK M B 454 7 11 20 R R 5 | RS R RE R 1
FEAE o JULSH L P 45405, A AT T 98 I
I LT 240 i 2 RE e 2K o 2 3 O AR 3 Dk 6 40 1l 4 2
FE . PRI HTK VR 5 Mo FEE 452 98 P 2 5 4T T T
XROMEF AR A IR RBOER A S IR BAT E
i, A3 DHCA FAT David K25 B SR G 6T
AR VR ROR TS Sl R VA — BB S
45, MR RR A T AR O HURS HR At Sa i s

1 ARSI

1.1 WG ARFH [ 2016 4E 1 H ZE 2018 4F 11 J
1 38 {2 Wi N Stanford A %I AD J-7E DHCA F 47
David 25 B LR L 8 TR EH, Hh Bk
33 1, Lotk 5 1), AR RS 28 ~65 % T B AR AT A
O LB IE T0 Ol B SR D e B AS:, T i 2 fig
Bl i AR R Rl —H PR BEA RIMEEREE T
PRI BRI 52 B, 8 U WU 3 B SR FHAS [) B4 9

W MWL HTK W4 (n=19) Fl 4 = 1 £ I I 2
B4 (n=19), P BEEMER FR KEST
G222 5, B ] Fotk , PgH B 5 — 7okl il
#1,

R1 WHBFEAN— BRI (n=19)

i H HTK 4 &g P
B/ 4 (n) 17/2 16/3
R () 43.88+8.23 47.13£10.91  0.54
AT (kg) 75.63+7.58  75.50+11.34  0.98
DIIREL/ I/ M (n) 14/3/2 15/3/1
A MR/ M2 (n) 2/13/4 1/14/4

1.2 RIMERR B S PR 7 % KA Medtronic af-
finity—541 BRI A AR (LR , TR 1 500
ml BEERARAE I, 1 500 mg K JE T (FFE 1 000 mg,
YRGS 500 mg) , FHEEH 40 g, FAREFEMH Sor-
in Electa 4 IfiL V& [NCHL (R ) 25 B AT IR R 4%
FE, S ML 20 4 L 25 (HCT) AMIETF 0.21, &
EHREMMET 0.24, % 1 Sorin BLS 805 i E #% (&
KA ) HEAT 5 HBIE LA K - Hir B g . SR FH R AL
BT, A MBIk TE 4 3 k5 8 mm A K& i & W)
A R T IR A ST R A PR (o e A
HTK W4 B0 E1 ), A7 b il & bk ddi A 22051 .
ACT 480 s LA ETFUR LA, 4 HLRD T b6 B2 ek, 55 A VL
32°C AU I da . BHLWT T 3= 3h bk, 6 ol kORR 356 8 1
HTK W37 IR AR 30 L, HTK W4 HE T 4 ~
8°C 1) HTK &, LR FE R 2 000 ml, AR 4 FA
O, G SR BE TR )R 5 150 min, 23 500 ml, ik
B HTK JRHE A ML IRE 85 | 1 Y8 A8 {1 i 9 55
P A O 2R AL, TR Y A R P P R 5 | DA SRE AR e ik 52
B HTK VW, JF 46 W 1 R 7 2455 =5 — ££ 100
mm Hg 2247, O WEAEB6 5 E 1 T AT 98 2 50 mm Hg
ZEAT  HEVE JAHE] R 6 ~8 min, P ISR 4 ( Sk
S C )y AR B 7K 500 ml, 5% NaHCO, 20 ml,
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25% MgS0, 2 ml . 10% KC1 40 ml & [A 200 mg)
WEE 4~8C Y 4+ 1 IMAFHE, B T iR 20
ml/kg,?%?f}jzjjy\] 120~ 150 mm Hg, 15 ~20 min =l
HE— UK, N 10 ml/ kg, FEE R [RVET, JFOH 3
shiik2Z B M 500 ml, O 5Bk G R 8 David
TR [7) el Lk S B2 U I 7 Sk AR vk o S M
2 22°C BEIEIR 25°C B, 43 I BELIKT =5 38 = K43 32,
15 1E NP BIEER 38 A3 TC 24 Bl kA TR R M, I
i 5~10 ml/ (min - kg) , #EE R ZEMIAS S Ik ) >
15 mm Hg, ¢ P40 N3 145 38 v 5 R v S8
Bt B o A KR A 1 0 4 SO 3 I
B — WG T BRI, fF 22 TR 3 kW) & o6 b
HLIR A kit 2000 AN A 85% L) T IR R 18 1 5]
S, R AR AL B 5 e S Ry SRR 32°C DL
B Rl T 3 2 ik, 18 i < F A B, R G I 45
B, 45 TR R, 1R I DG 3R 9] TCU #EAT M4,
1.3 H#KE S nllcE BB AR — RGOk, A
H R AR SMIE PR [] Lo A5 PR TR AR OO, DA B R
Je WEIR ML B s8] TCU B[] R0 5 2 i 25 5 S8 AR iy
(T1)  FFHCFH ESPKJG 10 min (T2) . RJ5 24 h
(T3) ARJ5 48 h(T4) 0> LT 35 AL AR B ( creatine
kinase , CK) . Ifil. 7 AIL&5 & H 1( troponin, ¢Tnl) .0 L
Y WL 384 It [5] T ( creatine kinase isoenzyme , CK-
MB) ¥ 55 S50l

1.4 %itEF ik IERER B b5 i 22 (x=
s)Fn, H SPSS 17.0 Geit 324 Ab 3 R IE A 1
FERHE AL R I RE A 53 A SRS #E T e 2R A 21
PR 220 0T FD ¢ K96 B e 24 07 ik, S /5%
BT RIS LA P <0.05 H 25 5 GiitaF s 3,
2 & R

1 2H 55 5 BH B

21 AmAERF AP —fRELitik

Je T A5 T O O 452 K R e, R P B T 0 LY B,
P RBE RSN IR — B 0 L L3R 2,

22 WAEF ST IEAFLER IR MK
O LB e B A6 T R B KT U R 5 24 h ¥
FTHRE (P <0.01) , RJ5 48 h JFIH & FRE#HH, CK
WeBETE T2 T4 WE) 5 HTK ¥4 B 35K T3 il 45
W ( P <0.05) ,CKMB ¥ JE7E T3 Bf[a] 5 HTK ¥4l
R F S AR AL (P <0.05) , cTnl YRJEAE T3,
T4 B[R] HTK Y4 8 3 05 & A= F i 4l ( P <
0.01, P <0.05) , B4R WL 3,

23 maEFis AR WAL 1 BB ER
DIREIEMAET -, & MAS R A A 5 BB 2 R G
RAE 1], BT Ja B A AR IR, 5 KB T
FIBIT HTK WA ARG 2 K 1 Bl RS 4k & T 5h
Jok e 4 0 M FE T, AN 8 Mot 5 AR S MG B B ™ A1 AR L
JiEAT ECMO FiB#s 140, 435 ARS8 3 R 5 K
IR 8 5 A AP A A, JLA AR e, L3R 4.

3 3

AD [ TE 3 20 DK AR R KN TE H ), —
JBCIIT S (MO 3 Bl Dk e 4 B 3 gl o b 2 T
AT XA David 1 BIF AR (FHHEA) | Yacoub
W David [ B FARTy ik (ESWPKEEHA) , L)L
AR T IX IS B RO I 1) R AR ARk
David T, 005 B 32 2 O i R 2088 RS AR T
Frid K RAZm , (H David FAR KL FbG 4, X R
AR HEOR T ARB E O WLk 1l B[] S 3
7E 150 min 247, R R AF AR O WLER P 26 E
B, HATEMNAME David K45 B# AR 5
WK SN T AR O WU AP T T 3D A S i B2
RIS A I PRI S AR O LR B i — 27 1Y
WEAE

®2 WHALEEHEWIMEFRAR PR LB (n=19)

S| HTK 41 R IRER LA P
MR AMEERF ] ( min) 207.1+25.99 210.9+22.81 0.77
Ft £ FBKPHLETET ] (min) 155.8+23.54 151.8+30.6 0.74
EAE R IE] (min) 26.25+5.70 27.13%4.19 0.66
PR (ml) 2 167+250 2 944+390.9 <0.001
TETEUEL 1 5.78+0.67 <0.001
S E A A ( min ) 6.68+0.44 11.560.88 <0.001
TEE E KIS A ZhE B (n) 16 17

FFRCTT EFIWRT D HRH (n) 3

2
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#3 ™4l CK.CKMB cTnl (R (n=19,x+s)

i CK(U/L) CKMB( pg/L) ¢Tnl( pg/L)
i HTK W4l &imfsigdl  PME HTK W4l &imfsigdl  PE HTK W4l &ifEdsd PE
Tl 65.57+13.21 63.00£13.13 0.62 11.66+1.31  11.18+1.66 0.26 1.54£0.06  1.53 +0.09 0.81
T2 1115149 1 225+173.2 0.02 48.28+7.79  47.34%8.48 0.76 79.99+7.54  84.88+6.10 0.08
T3 1535£172.1 1 614x173 0.23 30.77+2.66  32.96+2.76 0.03 50.61£3.25 56.24+4.58 <0.01
T4 117.3£17.79 135.1222.69 0.02 13.91£1.95 13.56 +2.10 0.58 9.89+0.82  10.75+1.29 0.03
T2 T3 T4 46455 T1 ML B E T, P <0.01,
x4 PP RIG R ISR L3 (n=19)

HiH HTK 40 B MAF A PE
I A LA Bh s ] (h) 50.9+20.59 54.2+23.79 0.66
ICU ¥ BB A1R] (d) 3.80+1.69 4.30+1.57 0.36
FIARBIZET (n) 2 2
A BERATRI I K AE T L

B R (n) 1 2"

ZNEARIIREE W (n) 1 1

MELLE IR (n) 2 3

W05 535 (n) 1 0

W2 R G KAE (n) 0 1

4k KNG F PR L (n) 1 0
IRSMER B (TT7E) 1.58+0.23 0.9320.15 <0.01

OISR RUAYT

TEVR' 45 Meta Z0HT 75 HTK YRS TR 7T LA
iK% 2~3 h WX 47 SO LR i T A
S BT TR B o TR B a5 AR R . X X 28 T AR PR
TERFLE 09 75 R BF 0 2 K 7E 2R T R
HTK W80 1 T 9 O3, A &Rk G 1 i 3% A
PV T RE 9 T30, R RN S T AR S 484 T
AR 5 i 25 (A8 4 220 AN, 22 UCHETE o 5E
S8 For R KR XS | B P T B s R R R
FUWHRAE T Xt F RIS ) K A FAR HTK Wi
BEAHETE —YOM AT LA 752 . HTK VORI 25 14548
WA AT s AR AR A ) TR A A e 0 5 3 Y0 UL
PRFBOT T T AR BRI RN B3 AR e 2 A ok
EEMVER , HTK 2 1975 475 [E Bretschneider
HA SR W A SRR I 2H =R 41 = R h 2%
ARG RN T o — B8 R S5 2k R MR, “F
VR J& HTK WY 3545 A5, B R Ao L 4 P Jis Bt
SR AT 3 58 T A B ML N MR B
B AR YT AR B B A AT R TSR
IPVPRTIE A 08 1 132 I ) 08 0 25 2, 0 IR 5 B 1)
T N H BRI 2~ 3 A, X 2 5 HAB S R A L

HTK BB R, K230 ml/kg, WF9E IR
FE53 A M A B P AT 2 3~ 5 min, 0 LA A1
TSP 2E 2 ~ 4 min, AP 75 22 5~ 7 min,
PR HTK Y08 3 2 1sf 1) 07 46 47 6 ~ 8 min, A" REE B 4%
TR O LR P8R TR 38R X6 558 K 8 8 3 s i) A
5T e [ 30— A AN T FH 1 BEL T T ) A )00 R T
AL TR EEEE — K T PLAS] 2~3 h fO
WUBRS SRR, i R A AN AR 35 0, (32 2%
FH LS, HTK WiE & TR E 2 h DL R 3~
AR T AR R T AR BE T (R 4 , T B2 k4T
Wi AR ARV 1O WLOR 3P, X AR R A — 5 B 52
i), H 22 B A ) 1 B e I B0 o JULAH K i 5 L
N RE K AR AR5 XU ) R sS4 E g (i
B, AR NIRRT T o B 42
R AR SMIEER B2 A B 1275 T8 AR I W5 , 7 65 0 25
Brem B, B e, NG, 1L
AR CK 3 = T BE P & 38 A7 e T B W 18 A0 %
JWLHT e = 4R S . CKMB X0 JILA B i 1Y) flUs%
P8, BTE O LS sEAX R, 2005 0 WL 1Y 20% , 78
ODIRGI)E 4~8 h W& TR, 2~3 RIKEIEH ™,
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Tl WIS A R0 o S P T e 2240 JTLA0 o e i 453 47
AR BB I, L 3 A2 Ak 50 L Bt i 1 e B 22
IEAHSE, S B H A 1k 7 5 1 A 1 0 WL A3 A
Py P [ AR CK  CKMB il ¢Tnl 7] L5
IR RO WA R . 2B i $E CK . CKMB  cTnl
W BEAE RO WL A0 R B 1 SR 48 s 2 B, P 4L A
I CK ,CKMB , ¢Tnl ¥ FE7EFF T F 3 k5 10
min 24 h ¥J B3 E RJ5 48 h W E I TR
5RAT e, WA A G2 R . CK IREEZEST
T E S KIE 10 min ARJ5F 24 h HTK W48 E KT
B IMASFER AL, CKMB R BEEAE ARG 48 h HTK &4 &
FART A M5 M 2H , oTnl YR JET7EARJS 24 h 48 h
HTK A 5 A8 T & A= i 4, Ui W] HTK WA
DHCA 47 David St 25 B L 05 B F AR L
PR T B AR A

PIALEE AR 2 Bl BsE T, HTK R4S
I A5- PR A AR I AL 4 BB B) L ICU 45 B3 s [
A B S99 ) - 0 A5 e PRIG VA 7 T O e i 3 22 5% (1
J& HTK ARG MIE R 3% FH BA 5 1 2 i A= 4

Zi LR, 7€ DHCA FA7T David K45 B2
G SR P R 0 WL 2= 8 bR HTK W 4LE T
Fr AR A, Ui HTK B0 WU ROR A T35 il
PP ARG REE A DT AR L, A 225 ARWF5E
ROIECRZ | J& T/ INEEAR PR 5, B RO LR
BRSPS 5 KB it — 2 I
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B—Py g BN O T4 5 BT RS ME R B

XNOF, e =,k MLE WL, E O, TN

[(WZE].B8 HITRAR M8 B 4 E/NI AT RS kS 80T ROEIMEAREE YT I S LM, &
& WEAAT 2016 4 5 E 2018 4F 4 4 153 BT 8k S S E TR B b B 115 6], %o 38 il RIEF AT
Ko Mg BN 4 (UHS 4 ,n=73) AEG VI 4L (FS 41 ,n=80) , UHS 4RALH— N FEBEE 4 Afal/N) O 5E il F
A FS 4R M E Y S8 FA ICSR A FAR S MSE, ER AR E IR E R FAR AR UHS 44506 7Bt R]
i FHR T FS [ (34.9+8.2) min vs.(32.5£6.0) min, P <0.05] ; RJ5 MFIALAH B ] (31.3+8.7) h vs.(42.9£10.2) h, P <0.05]
ICU S BE A [ (51.3£19.2) h vs.(71.24£29.8)h, P <0.05]UHS HW.E /T FS 4, HARIGKRIGh R4 JC B E 25, &it
Ll BN AT BB IS R E BT AR W ARSMERE L & AT, xR REE Al T ERE ARG YK E .

[REERE] . WA E LBUNMI O Fahk e 5 B R IMEER

Managerment of cardiopulmonary bypass for total arch replacement through up-

per hemisternotomy approach
Liu Yu, Shi Yun, Zhang Xu, Gao Yan, Jiang Hui, Wang Huishan
Department of Cardiovascular Surgery , General Hospital of Northern Theater Command , Shenyang 110016, China
Corresponding author; Wang Huishan, Email ; huishanw@ 126.com

[ Abstract] : Objective To evaluate the feasibility and safety of cardiopulmonary bypass managerment for total arch replacement
through upper hemisternotomy approach. Methods 153 patients (115 males and 38 females) undergoing total arch replacement sur-
gery were included in this study. They were divided into UHS group and FS group according to the selection of incisions ( UHS group:
upper hemisternotomy, FS group: sternotomy ). Perioperative characteristics were recorded. Results All cases were successfully un-
dertaken. The time of circulatory arrest in UHS group was significantly longer than that in FS group (34.9+8.2 min vs. 32.5+6.0 min,
P <0.05). However, the time of ventilation (31.3+8.7 h vs. 42.9+10.2 h, P <0.05) and the length of ICU stay(51.3£19.2 h vs.
71.2+29.8 h, P <0.05) were significantly shorter in UHS group compared with those in FS group. There was no difference between the
two groups in other periopertive characteristics. Conclusion Management of cardiopulmonary bypass for the procedure of total arch re-
placement through upper hemisternotomy approach is safe and feasible. Total arch replacement surgery throungh upper hemisternotomy
approach may benefit patients” recovery.

[ Key words]: Minimally invasive; Upper hemisternotomy approach; Total arch replacement; Cardiopulmonary bypass

Standford A US4 BRGER S E, 42 B FBUMIO T2 ESIKS BT AREIMER I E]
FEIk S B #2597 Standford A 32 2 W EEF TR et RGBT .
AT, B WA SMIE B 20 k4 45 5 =X 28 i 3l ik | AREH®
() BkAEE " A TFARTFE 2~-3 4~ FA
PO, 48 s s R RN, sl /M 4r L1 B &R WUEESHT 2016 4R 5 H = 2018
L FHIKE BT AR F ARG, BRtses:  4F 4 3153 fi Standford A B 5l ke 247 323k
RHEFEPRRER T AR B THI R R TRIERE P B 115 1], 2otk 38 i) A i
28~71 %, AFIRHIFT CT 1% A% (CT angiogra-
ESTE . 2016 4E2 B2 RS 1451 5 5 H (16QNPO56) phy, CTA) #ii2 , R4 78 75 .0 318 (ultrasonic cardi-
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FoA &Lk UL E WEE O, ERIL) WZESE FRIG IR Bk W3 1, 2016 4F 5 A = 2017

BIRAEE . THEI  Email ; huishanw@ 126.com 5 HFAREH RS —E IEH Y O el T



82 AR SMIEFR 435 2019 4E 04 H 28 HE 17 55 2 8] Chin J] ECC Vol.17 No.2 April 28, 2019

R1BEBIERGOR

Y= UHS #H(n=73) FS 41 (n=80) P1a
IR (S 50.7+11.0 52.6+9.8 0.260
FHEIn(%)] 59(80.8) 56(70.0) 0.122
e (kg) 79.9+14.8 76.6+13.6 0.151
SF a3 KR 0.58+0.08 0.57+0.11 0.525
NYHA I 5 IV %[ n(%) ] 14(19.2) 19(23.8) 0.492
BLFAR[n(%)] 7(9.6) 9(11.3) 0.737
BRI [ n(%) ] 5(6.8) 1(2.5) 0.198
FHIME n(%) ] 65(89.0) 62(77.5) 0.058
AR n(%) ] 2(2.7) 5(6.3) 0.299
ARAMEAMIE n(%) ] 2(2.7) 0(0) 0.136
LA n(%) ] 6(8.2) 9(11.3) 0.511

RUEGYITLH FS 41) ;2017 4E 5 J1 5 2018 4F 4 J
FARBH R B — B 1 B/ 058 TR (i
FBUNIIOA, UHS A1), HEBRBRUE. #i2 R G D RE
P et ARG I 8 25 B I e L A -
T A DA 6 TRAE o I 25 5 S [ 309 1 v I Bl
ARIEE, WAHEEHE—FAREANTERTFA, @
18 FARBEIN JFREFEE T T B W W4 B AE

12 FRBEIMERF & DU RE LR
A RIS, M LA J A — R Rt P i S
FIRE, B  ELWIE . UHS 40 TR Y] H 5% 1 Hp—
Fig i BN M b s A A A DO R [ 1 rp B
g, 2555 Dy [ ) A A O v, R0 LS S AT
AP R H B Erp ) O, R TC 4 Bk A2
HURBh Ik A2 T sk | TE 4 2 ki 25 3k gh ki
B A0 D A7 Dk A A5 ST ARSI IR O B IR
BELIT T 3 sl k7S S0 WA 45 104 7 3 8 ikl o - R
(Bentall JtFsh Ik E#:55) , EIAIERE 2 30°C LI TR
WiZe 4B T sk A2 S sh ik TS 4 8 Wk B % 3 sl ik
eV FE PG IR, 38 38 TC 44 B0 KR AT B0 5 A i
T (AR T 0 B AR T SRR Y 20% ) , MRk ik
5B N LB M K-4 43 N T E v
A AT -FshkGEssv) & A2 80E T sk & 78
ZAk- NTIMEW) &, Hrh, 2SS kY& 56 i
i S LA ik 4 YA S U 23R, N T ML A — = B0 K o
W) & 58 T = sh bk, FARSRAE 52 i R AR e I
{ERAMIEER, S 8% F 20BN EA 1RSI
N E M R REEAR DI,

1.3 FARE il EBEARR AR AR SR
PREERE, 45 AR ) R E R AR s IR SMIE I
(i) | 32 2 ok BEL DT B i) WP 0 B2 B s ) L TCU 52 B8
IFIE) S LA I b ol 19 s SO Il LT 48 %8 3

21 300% 5B /INER UE L R B> 75% 5 IR 1 < 0.3
ml/ (kg - h) IFEJ 3 24 h B0JCHR 12 h, FAR 1%
P 5 SRy BT AR S04 3 S AR 20 At of 3 L 2 T TE |
/N S I

1.4 %t Fa & B HrRA SPSS 22.0 4iit2%
BAE, TR GER A B AR M 22 (x2s) Fon, LI L
R o K56 5 BB A B BRI 4y FL 2R, 4L 1]
FLAESR TR TR P <0.05 25 S B Geit2e i L,

2 & R

P BEART SIS HIRIn LGt =27, R
Fh AR SIMIE BB (1] | 3 20 K SEL DT e ] 799 20 TG b 3 25 5
UHS &g R A ) i K T FS 44 ( P <0.05) , R
Ja A G E bR, RE AL B R FD TCU 5% B B[]
UHS 41452 /0F FS 41 ( P <0.05) ; Mo 5| i & |
T R RE R WA RGO RIE TR
GMEARR A TC R E 2T, Wk 2,

R I o .

TR FARBA i T 0] LA/ T AR5 984 6
SRR v (E 2 I TR S ARSI PR B Y
MERE , BEAEMTFE RN B/ O PR S EST
A A E U ARG HCR ™ HX TR Z R BRTE
EBPIOETA LSRR T AL kS T
AR gl EB/NMIOA T ES ke S BT AR,
PR A — My 1 BT S8 i A AR DL [
MAMIE

e Sl Jk R sl ok A 2 = 8l ik 5 FR TR B84
IEAEFRAL BRI I E AR AAE T HARAARS
o i, (H A AR 3 BOR JZ AT 7K B BE I A F
TR SRR 5 RSl AR A A L3R T B i
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®2 BEARPRAIGIGRGRER

Y= UHS #H(n=73) FS 41 (n=80) P1a
SMBEERI ] (min) 174.4+31.4 185.5+70.0 0.215
32 3 K BH B+ (8] ( min ) 103.4231.9 101.3+24.9 0.643
PEIEFRET 1] ( min ) 34.9+8.2 32.5+6.0 0.039
LM i 1 1 18] ( min ) 46.1+10.5 42.3+5.9 0.005
XU EREPERRE A [0 (%) ] 6(8.2) 4(5.0) 0.421
I IR ML Bh s 1] () 31.3%8.7 42.9+10.2 0.000
ICU {5 B3 Bt 1a] (h) 51.3£19.2 71.2+29.8 0.000
M5 4 (ml) 1 765692 2 013862 0.053
FEIAR B ML n (%) ] 64(87.7) 68(85.0) 0.632
ZWRFHMI (%) ] 3(4.1) 2(2.5) 0.576
TR E [ n(%) ] 2(2.7) 3(3.8) 0.726
HE MRG0 (%) ] 5(6.8) 7(8.8) 0.662
KA Z R GRS n( %) ] 2(2.7) 2(2.5) 0.926
SYEBYBEER [ n(%) ] 1(1.4) 0 0.294
RIGZHELRIIRE R [ n( %) ] 0 1(1.3) 0.338
fEBEFET-H [ n( %) ] 3(4.1) 5(6.3) 0.552

26 Vi PR AR I 3 G0 A T I A B2 e 2 PR Oy (kAT
AV v 5, LA oA T R AR A 2 451457, [
FEAEA RTEBE T S kA 500 83 anAb A XY 1] R
GIRIHEE TR WAL E Y R C 4 sh kA 4
VE R PR shkdd A 0 B, i T s G IR T T4 3h
k53 Sc—AT B Bk, B e 44 sl kA A B iR
SRR ARG 1, TR e G 1 R A 2 1 403 1
B, T4 Bl KA A A A 1 B ) B A A B A
PRIXE 7E PR — i B BN O TR o i AR B 4 ]
[RBTG5 Sk AR 2, A% Bedli i WA AN e R4
TR EE NI R R nT #4754 3
AR R, 68 18 Fr 5 20 Fr 1975 3k shbkdfi %,
LS w O, PR/ INI AR A T2 R T R A
FETA SIKE I T 20 S T LA 2, X T4
SIKTCIRARE I B IR B A SR Sk A7 S sl ik
AR T SN S BKHE R4S, SR P 2 1 45 50 )
W) A QLRI A A S i L 38 1T A P AR A/ N [
IEAM, 18 Fr 5 20 Fr (S Ik A 4 F AR H AR E R U
FEXHE /N RS MIEF ) I AT BE H B3 18 JC 7 56 42 1
AT R . R, X AR AR A R AT ) 7
BIAELERFER A3 OME ST M T RESERY [ 4> B TR, FF IR
IR EARSMIE R U G AT DA 2 AR R ) BE T T
Sk HITIEEETFAR,

5 0O IETF AR 1 U I -, e B o2 2k
PEREIR A S ATUAGE SR RIS, w388 o fili 5 Jeke e % A=
R R M BN PO T i S IR DX R

05, PR B T M R A e R R T OR R K
WD T BRI BT A LR IRl EAT RIS 2558K
. Gudrun Dieberg Z:F 5% & . /M) 1 F- R BB i
i/ D MUBHGE A s ] TCU 452 5 S [ R A e s 1) 17
AL UHS 2HAR 5 W AILAH Bl sk R] [ (31.3+8.7)
min vs. (42.9+10.2) min, P <0.05] . ICU 15 ¥ i} ]
[(51.3£19.2) min vs. (71.2+29.8) min, ¥ B FH /DT
FS Z4H( P <0.05) , SAiadwrs 45 R —2, SR, Mg
BN A TR RS2 B T ARMEEE R
TR R AR, [ 32 B0 bk b BRER [R] B PT RE F Ik
B E BR R VE R I A R T AR A (R
FRL, A 20 95 051) - A SR M B 1 B/ NI TR 250 i
PRI A AN RS2 R PR 205 101 R 5 ph 28 3R 48 0T R0
RIFFTC 3 25 A EIE L e

ZE Lk & W LB 4 BRI F AT E )
Jik =5 B F AR AR S MGIAE B AT DS 2% 51— i 1E
tY) B AR AME A E AL 1Y) AT FE kS &R
TR SME IR FEAGHMERE | I 7 %4 ]
17, [, 200w F B 4 Bl /N C AT E sk =
BT AR REA R T BE S PR T A e 1]
FEAE D BT 50, X TR 2 4 izt 91 3%
SR BPEAG AT S IR A B B T R 5T

B2k

[1]  Sabashnikov A, Heinen S, Deppe AC, et al . Axillar or aortic can-
nulation for aortic repair in patients with stanford a dissection [ J]?

Ann Thorac Surg, 2016, 102(3) : 787-794. (%% 66 1)
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[(HE].BH HiTelEEaeEEs 0B (TEE) 85 T R RMERIEFARMITAL, Ak 201545 AFE 2018 FF 6
AXTPE R EEBE 346 ] ARG A 2B E TR T TEE 85~ 2MEE ML F AR, HHE 148 i, 2ot 198 fi, 4 9~
67(44.6£12.4) % (K 32~89(47.4+16.5) kg, T-ARF BBk | e kAt 4 e S A1 J1 O i 7 3 L BELPA 7 32 sl fik , ¥4 o0 JOE 45
TR TE AT OIURY, SER MU T AT ZRIRBUE FAR MG FR, &R 346 B 200 SUE B4 v 337 Bl A BUE
.9 BIARMASIE IR, HoAp 3 KR 2028 F AR — R EEHLEIE B 308 1 (94.5%) , W 290 28 — Wk SE HLIE Bt 15 )
(75%) o ARJG TEE B B2 25O E A8 75 HE 7R AR UL IA (0 B 25 sl S 3, T AR IR 455 301 A1 17132 211 (SAM fiF) , 253 14l /&
HPATEYS , AV R 2~37(22+7) A, BEVIHRIJCIET, AR K P BESC IR 4 6 B, 1 il R AR fE 17 A A AT
WFR, it M5 T TEE 8% F ZRBUEFAR 18 T FAREE it  T SMRHE A28 P 5T JE ™ S B 1 i
F BEAR T FARMEREE 578500, I R AT RS

(XA 2MES; S EE.OIHE ; RIS ; ZRIRUE ; AL IEFA

Novel concept of total thoracoscopic mitral valve repair under the guidance of

transesophageal echocardiography
Zhao Lin, Li Hua, Meng Xin, Shi Guangyong, Chen Yawu, Guo Chunxia, Xu Xuezeng
Department of Cardiovascular Surgery, Xijing Hospital, Air Force Medical University, Shaanxi Xi‘an
710032, China
Corresponding author; Xu Xuezeng, Email; xxzlihua@ 126.com

[ Abstract] : Objective To investigate the efficacy of total thoracoscopic mitral valve repair under the guidance of transesophage-
al echocardiography (TEE). Methods From May 2015 to June 2018, 346 patients ( 148 males and 198 females) with mitral valve in-
sufficiency underwent total thoracoscopic mitral valve repair under the guidance of TEE in our hospital. The average age was 44.6+12.
4 years old (9 to 67 years old). The average body weight was 47.4+£16.5 kg (32 to 89 kg). Mitral valve repair was performed using
thoracoscopy, and cardiopulmonary bypass was established via the femoral artery and vein. The ascending aorta was clamped with long
tailor-made forceps and the myocardium protection was achieved by intracoronary perfusion of cold blood cardioplegia. Results Of the
346 patients with mitral valve repair, annuloplasty ring was implanted in 337 patients (97.7% ). Cardiopulmonary bypass was success-
fully established in 308 non—-rheumatic cases (success ratio, 94.5% ) and 15 rheumatic cases (success ratio, 75% ). Mitral valve ste-
nosis ,regurgitation and systolic anterior motion (SAM) were not detected by postoperative TEE and echocardiography before hospital
discharge. Two hundred and fifty—three patients were followed up for 2 to 37 (22+7) months. There was no death during postoperative
follow—up. Six patients had moderate mitral regurgitation, and one patient underwent redo surgery 17 months after the operation. Con-
clusion Total thoracoscopic mitral valve repair under the guidance of TEE improves the precision and efficacy of the operation, avoids
misjudgment about the the feature, extent and severity of the lesion, and reduces the difficulty of the surgery, which could be safely ap-
plied in clinical practice.

[ Key words]: Totally thoracoscopic surgery; TEE; Mitral insufficiency; Mitral valvuloplasty; Minimally invasive cardiac surgery
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TR PN 4 ((mitral insufficiency , MI) J&
i G - A58 AL ) JEE R JE 0 , R X T I PR T R
Z R BB AR, R IE A th T W RCR
ML E I TT MI R e K AP
< B T 2000 4F B DT R 4 i s e T o0 E AR AR
RIS AR K R, TR IE I GEAS K, 4
i JE A ORI I A W 45U JEE S N I i I R 40 7
Mo ELEH T ML 52 28 Ak 22 5, KT
Oy R BUE AR RN T 85%, & BEE A L
(transesophageal echocardiography, TEE ) & H §i MI
HREHME AT 5 12 WA I B AR B 4
RS S T 2R TEE 78 5 T MK
A BT 28T 2015 4F 5 A 2 2018 4F 6 H 346
Pl WS T IR UE AR BRI 2 BE TEE 15
TN R RUE TR TR

1 #RET®

1.1 W RFEH  [BIEE 4T 2015 48 5 A & 2018 4F
6 H VI BE Be s 346 1] TEE 55 T 4 M ffs 5 —
P IE F AR B H TR, F 1k 148 i, 2o 1 198
], AFHY 9~67(44.6212.4) % KT 32~89(47.4+
16.5) kg, FALFEHHE EE MI (B FT1EAE 204 (9] 40 B 1
PIIBEAR 12 1], 5 Ao i B - e Mo e 9 61]) 326
191, KRR OISR 20 4915 5 0 =AM rh e B OGP A4
123 i), .0 Fr sl 87 B, 2.0 Br il 2 ], Horp el
JE TR 168 4], BT IE 67 51, 55 TR 53 4,
A 21 1) ,Barlow 17 @H,ﬁﬁnfﬁﬁ?L 3 i,

1.2 RargE&  HRMEGL ARAE OB RS X
L1 R O R 0 75 A5G 2 B A 2 W SRR A AR i
HERS AR H BAT IR 2y | JRE 75 6 2, HE I ot 7
AR SEIE |, - HERR s 55 T AR R e AL 31 5 O i
FRAE & IF AT 2 L s AR R SIS
WERS o LR AR Co AR 7 0 458 28 M O U 8 7 A A R
TEE(FEREPIRATF) . B4 55 2 LI E (&t 50 %LU
) E AT R B KRR

1.3 FRZ & REEERE, R RESOUE S
ENIAE  HEA R, B BUMEM A i
20~30°, 47 b cdam Of B T Tk, RIS, B
AT TEE K dr , VEGOERAR 1.5 em PVT 1,43
BBk K RS kA A i A5 PR Dk A AU 5 |
W R LR EEK TR E N B LECR A
Gy JEHERIK A R RS . A BREESE 3 A4S
1~2 em fL, RFFIE =T 434, 38 2k A5 W K/ 1)
CHR Mg s, 55 1 FLAO7 T4 B 55565 3 hial,
2 FLOE T AP ZRES 4 Bhlal, 55 3 LA T4 MRl

55 ML, 55 1.2 FLoMERAEAL, 56 3 fL IS A
AL, BB ZRNALE , TANRMZHT 3 om i
DALYIIT, AR s KRR 38 21 5 3 3l kb 04,
OEE 2 HHRe o AL 215 2 3 9L, DNEREE
ANGEa AT G IR 2 51 2, 0 AN G| 23R T B
JEAT O D 5 32 3 R B I s ik, -t iR 41
PEIRJE , A L B R sk, T I E s kAR &R
BEff AL, ARV ME R AT B, el i) 1 BHL A S22
2 FLBH AT FE Bk, ¥ S A (3 1) 45-HRB0 A T
O AT BT B, 28 D (B R 58 B (R A, A7 4 M s
BE T ZRIMERIE FAR BAKETFA

1.4 Mz ARAFABHE RG22 &R TERE
Ui, THEOIIREMKE G O, I HUIRAE ML EER T 1
A 7 RGN BEE 1 T RE , 2 45 [ Bk o R L AEFE 2.0
~2.5;KRfE3 A6 MH 12 H 18 N H R AL
BER B FLO I, BEDT B R 2018 4F 6 H
1.5 %itF & R SPSS 13.0 et , Bl
PR bR 25 (x£8) TR

2 & R

21 FREL AY 346 Bl RGP, 337 BIAE AL
TR (R 430 ) 9 Bl R A BIE IR, H g X2
FIRAEF AR — R HLSIE %2 308 1] (94.5%) , K
MRS — UL DL OIE 12 15 111 (75%) o TRl IAAT
B A R TE B AR 87 B, =AM BRAE A 112 ],
JA B T 2 DGR, RJE TEE K&
Bt T A2 A 0 U 7 R R AR R AL B S e 2 el
W, JC A G U 4 39T H1 1] 42 2 (systolic anterior
motion , SAM) {iE

22 FARIHE VO R R (87+14) min,
~F-24) = gy ik BEL W7 5 1] (64 25 ) min, - 2 F AR 1]
(2.3£0.7)h, SFHARJG ICU {5 B IR (27+4) h, 1y
PUMGE S A BT ] (11£4) b, F AR G M5 i
(430+211) ml,"FIIARJGERBERE] (9.2+3.1) d, {EFE5E
T2 3 B, B A AR 115321 ( ejection fraction , EF)
B DUIREA R BEAR G H I OHE M #2530
2.3 MFER 4P 253 BlRE R, BEV
Bfla) 2~37(22+7) A . BEVTIRITCAET, oM &
HEESCHIAN 4 6 ), 1 Bl —ASRIE I 17 A 1T
TURTFAR AR 100 B —JSAUE A

3 9 i

MR T OIS MR ARTT 4 T 20 T4 90 4F
AR, TRT T FE R 35 7 JUE SR v A 7 P A A
SEMBLCIESNRF AR TR . FAS 20900 74 s B e
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P ™ S PSR PR KT O I | 235 240 2L 40
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) ML B8 5 2, A U R B8 T 4 A PR A7
Lo U AR I REIRAS O P AR | Il AR A4 2E %
PUEEAH G H I 55 ARE 19 2 A T kst R i 2k
R IR FEER B MI, & 0L 9msE R XA
THRPTEAR R Wt = AR YIkR U5 IR )
B AT HEREHA ZXT G ARED N R
BOEFARTG BN . OWKE I3 R 4717
XA BAIERT JE IR AT A AL @B IEY ik
) IR R R — 2 K, R %
A T P FEAAR S R, AR A 7 A 7 R A DA
FIAR AR B 7B IR T AR BT TR R OR B

DAFE Z R OB A R & 22 A T 220
KR AT IR 1 A S i A L, A
DA R KN, (HR2RRIRE T 42
B I3 ST o0 A, SO PR AS 5 AR HUR S A AER K
2558 PR, PPl 0 e 0 11 2 I B 2 R AR A
ReF E&F1RZE, TEE & H AT ML AMNEHME Z AT
W RGN Be . AR BAE AT T2 TEE
Kty (TERIRA T ), TEE B BOUL B8 S A Y s —
SRR A B 1 [ A I 25 4 g 4 S SR
SEARTEAS A s 728 A B e SR B RO TR
B CFAIE LA IR AR = AT R v A
TR SRR TR K IR LT G S K
PRI TR 5 B R R R SR Y R
YA BE Y B0 AR B AR RN IR 75 2 4 S ] 5
B, ARRTHEAT IR 6l FAR T 8, 56 R K
AN ON TR E 0 | Ak O o 3 A 25 T AR A il
TSR ER /N () 3 R SR KR TEE TN 1 R
H IR SO IR LF 2 = 2 K AT . A

TR R E A B S ECGR IS TEE W% 1 2R
TR TR AL AT 2L B R AT . AR PRR
W4T TEE £ 48, % 43 #r 517112 TEE fa 48 1y 2
5o RPFEREAEML, 5 TEE kA 45 8 %) H oy
Br it — TR %, DA O RSB BE A R
KRR 2 AT 2 0 2 KR IR WS, 47 45 D
P BB R, AR A K . 22 00 B 25 B A BER UK
J& , ZE R B, A XA R4, TE
S s HA D SO I AT A5 LR AR AMIE IR (0 T U
AF DAL TR EIRS 54 BRREE —EN LS, T
iR EARE . RJG TEE WM BIERUR , i€
TCR R EA oA

TEE K 4 4t — A MEme o AEnt fa % 2Lk
WL s 2 B 1 i ) 245 4 X D B 2545 8L B 8k di, Jr (i
AREBEE 5E 3 A ITAh MT, 32 8 OB, R, 4
R E T~ MU AR | AR S B 7 B AR S
WA O T A RS G e b B8 % R MR S S
SER M EE A BV 2B TE 2 R 2%, T IR I 4
K2 WK, A B FIEAi il e FARTE,

Zi LRk, TEE $8 5 T s 85 —J0 M e F
A X TR I ARUR R 45 J 2 > i 4R SR
()35 5] 95% BTG 3 (1) SO Ik rpcs 2 22 4 T 58 8%
UG (AT I RS R

SE
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[(WE]. B8 BT EHMORRAE R R B E T4 28 Z WO AR (TAVD) I8I7 5, IR B3 1 15 PR
SR, Ak BUBERTSE 2018 4F 1 A 2 11 A TR EREZ TAVIIRYT = G Eah OBk (. R i 16 4, &0
WECTIRE T2 (NYHA 538%0) ¥4 MR LL & 47T TAVIIRITIG S BB ARG RSO, B R 22 I FTE AR | 9 S i # A8 k
oL, B8R TAVIARJE 1 A, R E HORFTAY (11.8+3.4) ml /D FIARJE (3.0£1.2) ml, 8518 TAVI {EIG YT Sl kil

Be7E 19 [R) 6T AR R i BB B
[ ] .

EBN BRI ; T RIS 5 224 E S IOR EARA ; RSMIEFR

Clinical study of mitral regurgitation after transcatheter aortic valve implantation

Jin Ping, Wang Jianhao, Lai Shengwei, Liu Yang, Xu Chennian, Li Lanlan, Jin Zhenxiao, Yang Jian

Department of Cardiovascular Surgery, Xijing Hospital, Air Force Medical University, Shaanxt Xi‘an

710032, China

Corresponding author: Yang Jian, Email; yangjian@ fmmu.edu.cn

[ Abstract] ; Objective To investigate the clinical effect of transcatheter aortic valve implantation (TAVI) on the treatment of

aortic stenosis with mitral regurgitation. Methods From January to November of 2018, 16 patients with high—risk aortic stenosis were

treated by TAVI in our Hospital. Their cardiac function was all above NYHA class 3. Mitral regurgitation was observed before and after

TAVT treatment. Results After TAVI, the mitral regurgitation decreased from (11.8+3.4) ml to (3+1.2) ml. Conclusion TAVI

can improve mitral regurgitation. It should be the preferred treatment for selected patients.

[ Key words] :

F B PRARERe A 2 WL ERRE IR | 2 2 4E iR
PR AROMIE IR 3 S0 IR R 5 AR 2 e
ZEIIRYT ik P T e i A 2 46 R 2w AT
SZHMNEFFAR BARIMEER, 2002 428 F45 3 ol koL
A (transcatheter aortic valve implantation, TAVI) FJ
THENRATT ESIRIEPAE R, 2 — P A RN
TBIT T AR R ANE SR G AR 4 32 3 ik
IR R T LA B TAVE JRY7 Y 7™ 8 3 sh ol
% (aortic stenosis, AS) BEH H G A 4 S ( mi-
tral regurgitation, MR) , T Xf & 3 MR J:-17 TAVI
IRITIEE MR 8 H AT, TAVI RJ5XF MR 7

MDA RIHGE . AFIEEN AS BIF MR X —
e AR5 UL , 4450 TAVI FARXT MR B0

HELWB . ERE AP LI (2016YFC1101000)
YEH BN, 710032 PH4, 25 EAE B R 2EVE 5 B B0 IS ARk
BIFMEE: % 6, Email ; yangjian@ fmmu.edu.cn

Aortic valve stenosis; Mitral regurgitation; Transcatheter aortic valve replacement; Cardiopulmonary bypass

1 ABSTE

1.1 —#&FH 16 AS B3, KA 5E 10 #, % 6
], AE % (66.5+£11.3) & KRB OIIREY N M4 LA |
(NYHA 508%) , 04 AN R F2 B 0 4k & P MR, MR
T (11.8£3.4)ml, BHFEMER WL 1, 2HHBH
ARATEIEAT T 2Bt 5 0 o B e 2 Bl s e 0 sh
HATHBI W (K 1), CT L% Wif% (CT angiogra-
phy, CTA)#HEIARFTIFAL B FARELL(E 2)

1.2 TAVI %9 25, #IAKE 1 mg/kg #IkE
SHFZE AL, WA IE AL BE ML [E] (activated cloting time,
ACT) BE KT 480 s LR ERA MBS, 45T &
HURIR, TEBE A MIE R A 2 em V1T ARIK D)
TERZ IR B2 A, BEEA MRSk, 2RI E A 6 Fr
JRESI WK 4 5 A e sl Ik 28 8 A 5 Fr A9 20 Ik
BT 5 Fr iR R A BTF K E A 6 Fr
RS REHE ST 2 A0 E LR R
fiff 225 T AL2 S48 2 E IR, B4 2.6 m B
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R1 ASBEVRE(n=16)

TiH Bt
B/%(n) 10/6
() 66.5+11.3
ABTLIIEE(NYHA 534 )

% (n) 5

V% (n) 11
53R

= (n) 5

Type 0 %! (n) 7

Type 1 %(n) 4
MR & (ml) 11.8+3.4

Philips Medical

A SRS R 22 SR B MR A%,
1 RFTHA LSRR A 455

Annulus

FE A CTA I 32 o0 JiOMEIE A & 4 B T AR, A SRy ke
JEA/ NS B CTA P Fsh oK a2
2 KRBT CTA AL3FAL

SUeRkF 22 5| 5 AL2 548 R i 3 gl RO A 2
AT A 20 Fr ESIIKEE B AL2 S 58 LI
% lunderquist ‘FZ I B & T A OEW, #l AL2 7
BLEA Z-MED Il ESh k™ sk BRE , 70k i 0 %
120~ 180 ¥/ min Z& {4 475K 3£ Bl s K07 I 5 1
152 (digital subtraction angiography, DSA) i 5 .7~
F B, WEIRER e 19 TT, 28 B B i C 2
RE LA SRR S i 175 00 . AR A AR T CTA Al B 3k 4
Pk RE VE PR AR DA Venus—A SZ AR | iR HER
B 5 MRS R AT A lunderquist 22 158 3= 5 ik
T BIPRS00 E O BI04 120~

180 U/ min, I8 R A7 B8 v TR L, 3 2 Y s A IR
NE R AT R WA I, T8 S W 3= gl ik
SCORRERSAL L e JT R OO, BA IR )R, 1B HT
AR RS, WA ML B J1 2 W 0L, UWLIET 3, [
RN GRS L g 1 A i e 1o JE A b7, 16
B AHT A BOR S MR S 5 B 2,

A LB AR B BRBEY SR B AE E SRR ;
C: TR /R BREEY 5K R BN ; D. - IR U
Sy AR A Y T

3 Rh DSA WRERIEY K KO RS i A

R2 HE TAVI RSB (n=16,x+s)

Tt H ARHY AJE (EZ)
F ORI 1 AR em?) 0.8+0.2 /
W (em/s) 350+40.8 155+42.0
SRR (mm Hg) 59.12.2 5.3+0.9
LVEF(%) 35.7+8.0 52.3+9.2
MR & (ml) 11.8+3.4" 3.0£1.2

i :LVEF . A= Gl 53855 * . 2 FR)5 (10.4+3.0) ml,

1.3 %t B SPSS 20.0 #AFH TS 244y
Mo THEGOR AR bR 12 (x25) T, RETS
A JG AR B BN FH S XS ¢ K25, P <0.05 K
EREGITHE L,
2 # R

16 1] AS &I MR HE AT T TAVI F K Hl
FAIBE MRS 1A , FARETEI A (131.5+26.8)

min, DSA FESTRFE] A (21.0+8.0) min, 2 il #.3 %
PRAME T A ( extracorporeal membrane oxygenation,
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80 r P<0.05 100 P<0.05 15 . P<0.05
o0 —~
~ 60} e L) S g N
g o E 60} —apmm— H@H/ MT
BA0r ke ) S5 =
= T w407 . X 5L & .
00, = 20t g . =
. oy 5 == . ——=
A N A N AT A

B4 RHT AT EFEOIRES MR S 2

ECMO) B, HEFERertE (10.8+4.5)d, R)5 1
A A BV OIESE /N, LVEF {8 (60.2+10.3) % , MR &
(3.0+1.2)ml, WLE 4~5, HAT 16 { B & W EY]
BT

A BTSRRI A E SRR B R
B: OISO I
5 12 PIREARE R EEBAR AR

I B

TAVI 2 £ 3 BRI A ATAINATT 8T 7k
H 2002 4FA 24 B4R M AR AS B H
AT T o BRI, I PR 18 A0 24 B 1Y) B A O
AN AR LVEF {H5 47 TAVI TR 1 2 RS
R, BRI S 09— 058 ok |, 24 LVEF %
T 30%0 , #:32 FAR B EH W HBMLE 3%, 1iES%
T RSFIRYT 0 B AR SE R R ik 10% ~20% , 3 10
AR AE K R R AN ES SR, Anfa] oy 2k
W e B T4k — e & SR TT iR iR A SO
M4BT ) — A MERT

e AS B WA IEA MR, fEATAMEE B Bk
B A [ B e A 2 B S AR TR
HXFF AR E (BENSET RN 5% ~12.5%) , Xf
FTFARFAEMWEF N, HAl4Em MR TAVL IR
Jri>o ) A T X 64 JF MR 1B AE BB 4T TAVI
IBIT MR EE AT, FEAMFFEIRIEEZ TAVI
FAR PGB E BRI/ MR EH AR5
SO AR R ke (2 RO, P <0.001) , A
FEIRI & B, 3230 o AL B 5 MR R BE 9 Bk
FH BEWAET D TAVI RJG 0 BA A 8 ™ &

(9 MR, ) 2% 5% sz W W5 . S04 s T AT & 5
BRI A AR ( MitraClip) BIYEIT , T F AN IE B
17 MitraClip J3 97 WO B3, AT AT 4 45 R B
AR T TAVI FASE B 2 R M R IR 45
L, B WIS HT e B8 TAVI AR 5 = IR BF 235 g
AW AZFA

RTINS 16 B EE ¥R A 3 30 ik
RIS A J B 20 26 £ 3 R P ke B = 3 IO e A bR
ZRf , O ST Y A AN TR R B L AR R
TAVI XFF AS &9F MR i MR IBGEIER . &
BEARJE | AP AR AT B R4, i sh
“hasE  EF AR Bk, &5 E T TAVI FR
JEIIRTT RO

25 L, TAVI FAR M B, X T 5 6 3 3h kol
R PR T R e ARUNIRIT IR, XTFAR
BIA AT MR 1 3 8 ks g S5 4T TAVL, RJ5 BE
i —E TR B MR E, SR, TAVI HARTE [ A
R I PR 7 FF A 1 A2 28 [ B, TAVT & X6 o [ 2 4F 5
F& =5 3 G 05 3R 7 10 3 197 00 T K ) b
VB 22 T 206 LA KT BE T A9 I R 5T
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(WE].BH Wb e M s 5e 5 % BUE TP IF I~ 2008 F AR 1 B AR WA 45 AR5 R L R TF AR 58 R,
— DT e BB T AR BUE FARIRIT RGN R AR % Atk AT . FiE BIBUERRST 2015 4F 2
A% 2017 4F 5 A FARTL SR ZRIEBUEF A 226 Hil B H WIGIRTOE, #IRFARITGEE W B Mg, 5
MNEGE T BB AR 127 41,55 55 B, % 72 B, 48T S8 T AR Te g i b IF B 45 iE RO S et E i a =
IRIIEFAR 99 ], 1 40 i), £ 59 6], W SE P4 B IR IS B0 R 5 TS MGG PREE b3 SR B BE 1% 0 3 F 0617 a5
R 226 BIREHIEZFAR  FERBEE (P <0.01) , A J5 WU HLEH B FF I B[] ( P <0.05) ,ICU 5 B Bf ] ( P <0.01) , [#
AR M ( P <0.01) , RIGEURLPH AL P <0.01) , RIF51IHRER BT ( P <0.01) 51 ( P <0.01) , VIHMEHE( P
<0.01) ,FFRIEM LA (P <0.05) 5w MR FIE R A A, H2ER A G2 L, WAFEF AR ARSME
IREF ] FESIIKBEEA B ] RS 3 A3 5 5050l ARG BEVT R RIS 2 R B G E L (P >0.05) ., &t AdlFE
A& M T AR IE FARIBYY RS AN SR A AL, S G IE P IT T ARAH L, & s 85 TR 1T L 2 /0 [
AR e B 4 S B ) AR S IR AL B IR I R ] TCU 452 B3 i IR) R G 514 3R e R R BUR 29 4%, 3 H.
Bl 25 SRABTESE T 28 FARY TR 1 , 4 M s 85 7R 55 1E TP BOCR A Y (E A I R
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Comparison of mitral valve repair through minimally invasive and sternotomy

approaches: a retrospective cohort study
Chen Yawu, Li Hua, Shi Guangyong, Zhao Lin, Guo Chunxia, Xu Xuezeng
Department of Cardiovascular Surgery, Xijing Hospital, Air Force Medical University, Shaanxi Xi‘an
710032, China
Corresponding author; Xu Xuezeng, Email; xxzlthua@ 126.com

[ Abstract] : Objective This study was to evaluate the safety, reliability and prevalence of total thoracoscopic mitral valve repair

by comparing the related indexes of trauma, postoperative rehabilitation and short—term outcomes with sternotomy approach. Methods
We retrospectively, collected data of 226 patients undergoing mitral valve repair at our department between February 2015 and May
2017. Of these 226 patients, 127 patients undergoing total thoracoscopic mitral valve repair (55 male and 72 famle) and 99 patients
(40 male and 59 famle) undegoing mitral valve repair through median sternotomy. Indicators on postoperative recovery and the short
term follow—up outcomes were collected and analyzed. Results All 226 patients had successful operations. Total thorascopic surgery
showed evident advantages compared with median sternotomy surgery in aspects of sternal closure time ( P <0.01) , intraoperative blood
loss ( P <0.01), mechanical ventilation time( P <0.01) , intensive care unit stay ( P <0.01), use of analgesic drug( P <0.01),
drainage tube removal time ( P <0.01) , secondary debridement ( P <0.01) ,incisive length ( P <0.01) and incidence of complications
( P <0.01). However,there was no difference between the two groups in operation time, CPB time, and aortic cross—clamp time. Left

ventricle ejection fraction and mitral regurgitation were the same between the two groups ( P >0.05). Conclusion Our experience

HELWB . EXREAPALITR(2016YFC1301900,2016YFC1301902)

YEE AL 710032 V940, B ERERFHE—MEEBE (P BE R OSBRI R AT K B Bk 2k2#3) ;710051 74
Z L E RS I\ OSERE S ETHRERFETORRITIZER (2 1£) ;710054 P94, i E N RAF A JLA\ IS BE RS
A ETERRFE LS FHEB 12 (CRER)

BITEE . 15241 Email ; xxzlihua@ 126.com
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showed that total thoracoscopic mitral valve repair was a safe and effective procedure. Total thoracoscopic surgery reduces operative trauma,

and intensive care unit stay. The short—term clinical outcomes of total thoracoscopic mitral valve are non—inferior to median sternotomy.

[ Key words] :

Total thorascopic cardiac surgery; Median sternotomy cardiac surgery; Cardiopulmonary bypass;

Mitral valve repair; Perioperative period; Follow—up; Curative effect
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FEJE AR A TG A 5 A T B s A AR T R 4A
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T PR AT ST 2015 4F 2 A 2 2017 4E 5 H TAH
St Y AR IR RUTE TR 226 B 3 A1 R B2 R
B P — A 4 M s B A R A T AT
UG RNE B A

1 AMETE

1.1 W RFHA A AW R T
2015 4F 2 H % 2017 4 5 AFEARMT R IE F
R 226 BB WIRIRGOR, BETEARS 5685 0 F
T O EIAEA DG 2, BREfIZ WY, AR KT 55 %
HRRAT IR BN ks 5 A A . A T E 5 2 00 R
JFTifie B DI fg . T BE | i A | B B X 2k
R I TIRESEARRTRAT . AT FAR N ZASRBUE AR
HRAE T AR T 353Ky 4 s 5 B aE PR 2, 4

el 127 Bl &, B 55 6, 4 72 fi], 127 FildiR
TR A 114 ], Forbent B & 109 ) ; gLt
B 13 ], 1E R IF a2 99 4], 5 40 ], & 59
111,99 1] R ATV AR AE 90 ], Horh A
A 76 i) 5 YL PEL IR 58 9 1] R AT A
74 B AT AR I I = R IE AR 25 B, Pl
(0395 A8 BORHEAR IS IR M S5 IR A ORIy THT A 22
S EXGHFE X (P >0.05), Wk 1, 76 R
R RGN R F RS IR,
W32,

R1 WAURFIEARGIRILE

e e s A F oz Pl
(n=127) (n=99)
B/4(n) 72/55 59/40 0.07*
LS IED) 57.42£9.94  58.79+9.02 0.14"
{AH (kg) 61.91£9.22  58.72+6.99  0.12°
HE (em) 162.6+9.5 161.3+9.8 0.34°
BMI(kg/ m?) 22.9+3.5 21.7+4.5 0.49¢
NYHA LIhEESr9 2.3+0.8 2.4+0.7 0.43"
EASIILAE n( %) ] 16(12.5) 12(12.1) 0.57*
FILE n(%) ] 11(8.7) 9(9.0) 0.60*
iR [ n( %) ] 12(9.4) 8(8.3) 0.90*
BIEEAR L[ n(%) ] 3(2.3) 2(2.0) 0.37°
WA [ n( %) ] 20(15.7) 16(16.1) 0.57*
IR [n (%) ] 11(8.7) 8(8.1) 0.75°
COPD[n(%) ] 12(9.4) 9(9.1) 0.68°
AHT LVEF (%) 54.6+98.3 53.2+10.1 0.52°¢
EF {6<0.30[ n(%) ] 5(3.9) 3(3.0) 0.56*
EuroSCORE I 6.2(4.1~9.7) 6.1(2.3~8.3) 0.18"

i : COPD; 18 4 BH 2 14 Jili i ; LVEF : 72 % 4 Ifil 73 44 Eu-
roSCORE I1 : BRI LI FAR KU PEAE RS 0. KKK ;b 4k
SEREAR Kruskal-Wallis #5565 ¢; ¢ K56,

K2 P EE IR
aliatei

ITMaZe

i H P
(n=127) (n=99)
TR TR A (n) 114 90
e 0.449*
TR IR (n) 13
JE AR n( %) ] 78(71.55)  59(77.63)
. 0.239*
W n(%) ] 31(28.44)  17(22.36)

EaRTRE
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Cardiopulmonary bypass management of removal of the migrated prosthetic
valve during transcatheter aortic valve implantation under moderate hypother-

mic circulatory arrest
Peng Qinbao, Meng Weipeng, Guan Li, Liu Yaxiang, Zheng Shaoyi
Department of Cardiovascular surgery, Nanfang Hospital , Southern Medical University, Guangzhou 510515, China
Corresponding author ; Zheng Shaoyi, Email; shaoyi_zsy@ sohu.com

[ Abstract] : Objective To review and summarize the experience of cardiopulmonary bypass ( CPB) management in one case of
emergency removal of migrated prosthetic valve on a failed transcatheter aortic valve implantation (TAVI). Methods CPB was estab-
lished by femoral artery cannulation. The patient was rapidly cooled to a nasopharyngeal temperature of 25 °C as soon as CPB initiated.
Efficient ultrafiltration assisted by negative pressure was also applied. Cold Del Nido cardioplegic solution was used to irrigate the as-
cending aorta in order to make the stent contract to some degree, then the ascending aorta was cut under circulatory arrest and the mi-
grated valve was removed. The cardioplegia was administered via retrograde perfusion via coronary sinus. The circulation restarted when
the ascending aorta was clamped and surgical aortic valve replacement was performed after redosing cardioplegia with HTK solution. Re-
sults The operation was successfully performed. CPB time was 126 min, and aortic cross clamp time was 61 min, and circulatory ar-
rest time 5 min. The patient woke up 9 h postoperatively. The ventilation time was 25 h and the ICU stay was 5 d. The patient was fully
recovered and discharged 14 days later.Conclusion The migrated valve and stent can be removed under moderate hypothermic circula-
tory arrest in a short time while the aortic cross clamp procedure can not be implemented. Applying CPB techniques such as rapid ultra-
filtration, cardioprotection in a flexible manner and making the skillful counter measures with preparation are beneficial to the safety of
the patients in emergency cases.

[ Key words]: Transcatheter aortic valve implantation; Cardiopulmonary bypass; Valve migration; Moderate hypothermic

Circulatory arrest; Aortic valve implantation
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Correlation analysis between serum CTRP3 level and chronic heart failure
Zhang Bing, Yang Yong, Sun Yang, Tan Yanzhen, Feng Pan, Wang Qian, Zhang Zhengbin,
Zhu Liwen, Jin Zhenxiao, Duan Weixun, Yu Shigiang, Yi Wei, Yi Dinghua
Department of Cardiovascular Surgery, Xijing Hospital, Air Force Medical University, Shaanxi Xi‘an
710032, China

Corresponding author; Yi Wei, Email; yiwei@ fmmu.edu.cn

[ Abstract] ;: Objective To investigate the relationship between serum CTRP3 level and heart failure in patients with valvular
heart disease (VHD) or dilated cardiomyopathy (DCM). Methods A total of 59 patients with heart failure caused by VHD or DCM
admitted to our hospital from November 2016 to January 2017 were selected . The heart function of the patients was New York Heart As-
sociation (NYHA) class 2—4. Another 50 healthy people were selected as the control group. Clinical data of the two groups were col-
lected.Concentration of CTRP3 in the serum was determined by enzyme-linked immunosorbent assay ( ELISA). Patients with heart fail-
ure under different NYHA classes and from different causes were compared respectively. Serum CTRP3 levels were analyzed for correla-
tion with serum NT—proBNP concentrations and left ventricular ejection fraction (LVEF) values. Results Serum CTRP3 levels in pa-
tients were significantly higher than those in the control group.The patients under higher NYHA classes had higher serum CTRP3 levels
( P <0.05). There was a linear positive correlation between serum CTRP3 level and serum NT—proBNP level in patients with heart fail-
ure, but a linear negative correlation with LVEF ( P <0.05). Serum CTRP3 levels in DCM patients were significantly higher than those
in VHD patients ( P <0.05). Serum CTRP3 levels in DCM patients were higher than those in VHD patients, and the difference was
statistically significant ( P <0.05). Conclusion Serum CTRP3 levels in patients with chronic heart failure significantly increased with
the severity of heart failure. There were also differences in the degree of CTRP3 elevation caused by heart failure with different causes.

[ Key words]: Chronic heart failure; CTRP3; NT-proBNP; Left ventricular ejection fraction
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CTRP3 7K, LLEHTSEAN R NYHA 7328 A O
JE% (valvular heart disease, VHD) 19 5K 1.0 (LR
(dilated cardiomyopathy , DCM ) AS &5 5 £H 1] %) ML 3
CTRP3 7K F-, 4 7 i3 CTRP3 7K F- 15 1fiL 7 i 3¢ N
Ay B FUF] G KR (N —terminal B natriuretic pep-
tide , NT—proBNP ) F1 7.0 % 4 ML 73 5 (left ventricular
ejection fraction, LVEF) {2 [0] At #H G 1: |

14 it a3 ARRBFTEEERE SPSS 23.0 XS
BAEHATGT 250, IR AR HE 2 (x£5) R
PRI GORME , THECRORIZS R 3R O IR R TE
25 R ¢ K50 19 7 125 H B P A T B RO =2 )
22 57 , SR HT X2 A6 1 7k HO R 20 TR RH R
Z I 22 55 R Pearson H 28 AH ¢ 43 M7 15 40 Mt
CTRP3 545 ML A M FE b 8 RO AH G E . AE P
<0.05 fREERA G FE L,

2 & R

2.1 RATURHR AL RPN I 2H AT IR AH 2 Tl R
FEARGERHIEAT L, FEAS VR FR AR % M ) A o
w8 %(body mass index, BMI) W45 e & 5K H | 1L
B, LTS 22 R TS 22 (P >0.05) , Ji5 Bl
4 50 B 22 A HLA AT Hee T L 1,

2.2 i CTRP3 L4 BN CTRP3
BIKF-H(33.64+2.123) pg/L, K FRAL 17 CTRP3
PR (20.92+1.2) we/L, S 141 I CTRP3 /K-
BEETXIEA( P <0.001),ERA5 2L,
2.3 KRR H LS B iF CTRP3 R A HRYE
NYHA 73 1 % 730 T4 (n=20) M%K% (n=
22) MV (n=17) , 5 {d X B 7 CTRP3 7K
AT IR, LR A R LR 2, 45 R W7, NYHA (>
UIBE > A5 90 B LT CTRP3 W JE#E, H =41
[P PR L 2s R  B A it 3

24 REmEARE CTRP3 FE I HIEHKHEA
[P 2 %) 23 9 VHD (n=35) Fll DCM(n=24) I}
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F1 BEEARTRE K

FEARTE R XFHRZH (n=50) JEBIZ (n=59) i P

$/%(n) 28/22 36/23 X%=0.281 0.477
RS 60.66+1.171 57.91x1.185 t =1.352 0.1793
BMI( kg/m>) 22.67+0.398 23.560.398 1 =1.491 0.1386
e 45 (mm Hg) 118.6x1.427 115.8+2.437 t=0.8514 0.3481
#F9KE (mm Hg) 70.16+0.871 67.84+1.445 t =0.941 0.3489
MUK ( mmol /L) 4.848+0.1559 4.842+0.083 1 =0.033 0.9737

i BMI R84,

F2 ARLOTIEESTRINTE CTRP3 HREE H 4 (x£s)
CTRP3( pg/L) 18 P1H

X HRZH (n=50) 20.92+1.20

L IRE T 2% (n=20) 26.05+2.51 2.076  0.0417
DUIREMH (n=22) 36.69+3.55 2.401  0.0211
LIREN H (n=17) 48.30+4.55 2.044  0.0482

i PEICEAH SHT—A MG CTRP3 Wk E A 2257,

R3 AFEYEHF I CTRP3 HEE 4L (xts)
CTRP3( pg/L) i Pl

X4 (n=50) 20.92+1.2
VHD 41 (n=35) 30.11+2.61 3.523  <0.001
DCM 4 (n=24) 45.64+3.53 3.616  <0.001

i PAEACKRAA SHT— I CTRP3 WBEZ 1] 22 5,

H, XTSI E CTRP3 /K FHEFT HU 8, Ho#R 4%
W& 3, DCM 4B & I CTRP3 /K- 3% & T
VHD 8%, 2R A5 L,

2.5 & CTRP3 K-F 5 NT-proBNP  LVEF 144948
KMESH KEIRGILL 59 6B M CTRP3 /K5
NT-proBNP Fll LVEF {EL#17 Pearson #H3CHE /34T, 45
RGIR, MTE CTRP3 YRJEE 5117 NT-proBNP ¥R 2
AMEIEASC, 5 LVEF [H2 M0 PEE L3R 4,

%4 3% CTRP3 5 NT-proBNP | LVEF {EAH M 437

] CTRP3
7R B AE

R {H P1a

Pro-BNP(ng/L) 4 079+780.9 0.362 0.006

LVEF( %) 39.79+1.51 -0.432 0.001

iE: P <0.01, 1% CTRP3 £S5 NT-proBNP LVEF {52
V) A7 db 3 A M

3 i R

CHF J2& 1 4% i 0 A 22 S B0A9 0 Bk 446 1 2y

RERRERS , o1k 4 B A 25 B L AU it , AT 2 30— R 51
I R BRI ZEEAE, T CHF [ PR R BB A HE
Sk, H R SRR A A S 2R, 1 H
CHF /38R 7E R Wit ik 27 | LVEF J2&.0 045 )
RERYFEIRZ — , AR FRBE A9 LVEF St 70 5 B3
D INBREAR A ROTR B, (H 2 AN BB 58 4 v 1 4 12905
T EREE O EIRR R0 R I B R
JTE R, Rt J1 35 v 1 A 12 W TR YT R D T
SR T E A B F B, IR E BNP Al NT -
proBNP 0 28 A I R 12 W Lo ) 30 38 1 i i 4] T 1)
SHRfEZ — . {H BNP il NT-proBNP 7K 3% 5| A [
NAES M BB G I FH 25 BB IR 5 T8 % 995 55 5%
M) , Uk B A A2 W70 3 1 58 AR IC P 0R A HR R
PERAEEEMES I PR b f5 & B N R 5 R
B IMLYE 2% 48 bR FH T 50 B I PR A2 B Al DU CHEF
CTRP3 J& HATHF 5T LB AT T %0 il D e A
Py ER 7, B2 HETX F CTRP3 2/ 55
CHF B9 R LA K e 45 (G RE IR AR AT 14 JCHGE
A5 199 % BRI 5 04 s , % 59 6] CHIF
SR I (1 ZH N 50 51 fidt X B ZH () 1L 35 CTRP3 ¥
JESEAT G2 TS L, 25 R B 1 4 CTRP3 ¥
JE[(33.64+2.123) pe/L] KV B35 & T % B4
[(20.92+1.2) pg/L], BB G272 X, R 13K
CTRP3 ¥k FE 5 CHF Z[H] A — % I R ARG . 4%
W ZH 4% NYHA (O IREr 20 44 | T4 20 A
IV, 25 5 2 .0 DI BE 73 9 =, CTRP3 Wk 7K
T, S mES HA G #E L, iR
Wiy CTRP3 ¥ /K V-5 CHF ™3 F2 B A AH 3¢
P, 225 R Pearson AHICAS B0 X 1L 7 CTRP3 ¥ &
4395 M3 NT-proBNP ¥ B Al LVEF {E#£47 0¥,
5L BN CTRP3 ¥ 5 1L NT-proBNP ¥ i
B FEFAEKER, M5 LVEF HE AL ER £
B CHF & CTRP3 /KV-RfiE LIRS EE 1Y m
TR, 7350, FEXTA R B 8 IS 1, CTRP3
WEWAAE B EE S, DCM B E M CTRP3
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AKFH G T VHD (85 BEWIAS [R] & AL ] 5 35
(.0 JT £ X CTRP3 1) LA 43 16 AT REAT AN [A] 72
JE R

FEAS B 14500 BT O Ry A5 1
WALMINRE, & K — RIS , AR 22
S3UAET DA S LA M 2549 55 2 05 T R el s . HU:
M R RS A SR T, A RA B ek
RGO AE T RETC IR GERE 1 K, A 0T
REAN A, el JR Ry 0 ) 3y, O ) R0 5 4
T SR AR O B2 A A RS 3 7 A
TR A S CTRP3 2B BE £ ( adiponectin )
1) [T SEAL 0, PR H A AR RLRY 432544, # LA TR] I
SRR FEARGE M A i ELARSMIF SRS,
CTRP3 RefE I8 15 B R 1) 70 W 5 B, >4 CTRP3 %
O, PR EE R B 4 Wbt 38 22 BLAF 1E R AR
PR BB RO L B G A T R AR AR
WA — Pk, A Rm PR e A
B4 5 B9 L S CTRP3 i ik hAE Fi o
JULET 24k £ i o 44 1 s K P SR B ME D K
I RAIF G IESE | 7 0 7 3 0B £ L 375 v i 106 22 7K
BETE, HEEE ORI m S
M5 PRI ZE K5 113 NT-proBNP 7K 52 26 7k 1F
MK FR, 5 LVEF {24 RARSE X SeffF 5T
SR SRS e ) 5 v R E I T CTRP3 Wk
I M BT — 200k, TR 2E B A R e O 1 3508
BERN,CTRP3 SRR R WAFTESR —E
A EAE I C R AT i — 2D 5L IR g iE

5 Tl FIE2 95 1) 4 A Bl AR 0 20 T 3 8, o L
FR) 2 B3 5 35 B8 ot 1 O e I e U
VHD FLO WSS (RS [R5 PR3 200 0 T 2 g 1L
I H AN, AR R RO 7 30 B8 35 LT BNP /K
A 2T BNP B A0 w0 UL A
B BRI, FEE AR R R R HER ok A
BRI RS, M 20 D E I REA 4, O LA HLAR A 5K
AR B AT I BNP R 55— bl 2 38 2 NT -
proBNP BEJBA L, /U 77 368 98 & A= sl 19 25 1 5 vk 3
A TE v AEAG I 1M 2% NT-proBNP [ BNP B 45 5
HAED , DCM —M R ZE 0 3 80002 P R AE Ik
ARTIRE IR AT 2 B T Nk BRI DO A
D EBERER ™ {2 #F BNP F1 NT-proBNP HY K&
A BURURERL , 1T VHD H A [R5 A48 5 B0 IEAR
[EF A4 5K | 1L BNP Hl NT-proBNP /K F- 1] fiE£%
TE2E5:, AWFFCUESE, DCM U0 7 58308 5 2 1
W BNP (/K F2 5T VHD FF S 38000 5 g,
MAEAM I, O3 B ILTE CTRP3 /K F- 5 1L

NT-proBNP 7K 48 P IEAH OGO R |, TR I 28 & #E
ST PR 5 3510 ) 5 v S8 ML CTRP3 Ve 22
() Fr) 2 25 2 S5 PT B 5 I3 BNP YR BEAROG

25 ik, CHF 5 1YILE CTRP3 7K Hfdt B
N2 T m, LR O D) R 5 vk 7™ 5 R 5 344 Jon i T
=, [R5 13 NT-proBNP /K- F1 LVEF {5 5 £ 1
AHIC, DCM B 1.0 ) 32 8 83K 1LV CTRP3 /K1
= T VHD S3U.0 il 8 % . #2758 CTRP3 25
T CHF ZAFUERE KA T HEN CHF i TEi2 W M
DU R B0 — A7 10 4T BB a0 935 2 6 b, [ e 22
FEOAN R R, 8 W i — 2B BF 5T CTRP3 1
CHF &A% it fi b & EH , o8 CTRP3 #E Al
PRIVE FH P2 (48 5 AT 58 (4 4

S Xk
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A R o 3 2R AE AR A5 08 24 A vh i 1Y
Z WO 5T Y I ID] R A

AeiE,EF B B, FTAE

(FZE]:BH TR e e TR IR IR TR i F 9 22 rhC BEAL 22 R0 0 R USG: (SMART) 4% 70 £ 3 ik 4
5 EHA (TAR) ARHE B BTCR A0 FH IR (28 mi g8 hm & A= 28 LA S ARSI IR A8 PR ) 53 W), O SMART 358 1 [ A H g vh
OUFTERIT RS AUKAE . F7i% 1 9 ALY SMART BF5E 51 5 A K0 SMART 356 iy 301 4] 25 17 5 , 0 435 [ A 309 388 2% 1o T )
P FRIEERIR AL 2SR ARA A AR A AR SMIE PR A BRSS9 SR B EE PR E I TE A 2089 254) . R 9 Pl
TAR FARARJG 30 KICT-HN 2.3% ~ 8% Wl B I = (A7 A 22 57 , A MIG RS B 3l SR JBCT 24 B b IRl 5 00 36 + 16 6 1R i
T B SRS kB 1)y L M T B IR e R R P 2 R T2 R I LA 22 . SRR WHRIR e A R 7R ITIR
1IN FAR A R FAAFAE 2 5 AT AT VE N SMART AFFE 5560 383 RRAC R 2SR PR s B AR .

(KRR LIS EHOR BT  HE e R AEIGER ; BEHLX IR X5

A survey of current practice in cardiopulmonary bypass management during to-
tal arch replacement: a pilot study of methylprednisolone during hypothermic

circulatory arrest
Yan Shujie, Li Yongnan, Lou Song, Ji Bingyang
Department of Extracorporeal Circulation and Cardiovascular Surgery, Fuwai Hospital, Chinese Academy of
Medical Sciences and Peking Union Medical College, Beijing 100037, China
Corresponding author; Ji Bingyang, Email; jibingyang@ fuwai.com

[ Abstract] : Objective To investigate current practice of glucocorticoids application, incidence of endpoints and strategies of
cardiopulmonary bypass management during total arch replacement in centers participating in methylpredniSolone in hypotherMic circu-
IAtory aRrest sTudy (SMART) to establish a basis for SMART and other multi—center studies in future. Methods The pilot study
questionnaire was designed and sent to leaders of the nine centers of SMART, including information on glucocorticoids application, in-
cidence of endpoints and strategies of cardiopulmonary bypass management ( temperature management strategy, selective cerebral perfu-
sion and neuroprotective drugs) during total arch replacement. Results The 30—day mortality in the participating centers ranged from
2.5% to 8%. Moderate hypothermic circulatory arrest and selective cerebral perfusion were generally applied. The utilization of methyl-
prednisolone varied. Conclusion There was controversy in utilization of glucocorticoid in total arch replacement surgery with hypother-
mic circulatory arrest. The study provided basis of the trial design, sample size calculation, and endpoints selection of the SMART study.

[Key words]: Total arch replacement; glucocorticoid; Methylprednisolone; Hypothermic circulatory arrest;

Randomized controlled study

H AT, 5 R B R AEAR IR A6 A AR i
ARG, A B AR T LA 30 me/kg IR JEAR
Jo AR ARYE VR T 24 S5, Bl = A IE 2= 27 R
EHA 8 KNI R Z L L 2 ) % i

{EZ B fL: 100037 JLAT, ALHTHII R 7 g o [ B2 2 Bl B ]
AR BRI R
BiEE . VK, Email; jibingyang@ fuwai.com

H 1l PRAF 5T ( methylprednisolone in hypothermic circu-
latory arrest study, SMART) , DL H 361k JE ¥ Te 7
TR T AR P A IE RACR . I AR TR
TEATFARAFE EBIPk S5 B4R (total arch replace-
ment , TAR) DA fili sl Jik P9 BRI B A , SMART A 5% 9
WFFEXT G0 TAR A AR RN A8 B 3 A iE
TR A Tl R M 3T o, R AT A, KU
Ko HHETSDHOAGER TAR AR5 30 KIET-FH
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6% ~20%""*" MR STS AR FER Y RIF KA
P2 T HEFH 3 ( permanent neurologic defect, PND) &
AR N1% BREHIT 2.9% B YIReRif 18% A5 HE
R 53% ., (HENARHGE TAR BIFET- 3 M
IR R HRAF BLRTA TAR A i i
VA ST (B IF RV S R M A SRl
2, H TAR R RSME IS BT BEAEAE 22 5, R
FPAS PR 22 0] BEXT SMART WF5T 45 R & S r= A 3
W, Ay A SMART 55§ a0 TAR RJGIET-H K
IFRAE S A e R I 3R Al AR 150 B A S B4 7 3
AR ZEH AT A BT SE MR SMART #5219 3%
TE REAC RS R S S bR B SER , E AN Ty
A Ja HE AR SCIG R E 1 FF TR AR A6 4

1 #MEHE

1.1 BARFTA AEELIRAE, T 2017 459
A% 10 ARBOREE ., A R &R 29 /48,
@ iZ MG TAR FARE AR EBE 30 RIET-HAIE
RAERAEZE B S Bz Biczs A A 0, R v
Femg R e TR AL R
BAIEA SRR L,

2 # R

21 AT ERRGERTE DX, 9 4
NIRRT 5 A 1 R K 3 KB 3 R,
PEIb 1 R, AR0HE R K0S F AR B F AR E>5 000
BB 2 52,3 000~5 000 ] 3 52,1 000~3 000 {4 1
%,<1 000 17l 2 5%, LA TAR FAREGIEIX 5 (Rrds 4
SEEBNTIMEERA , NMIFELRL R ZFR),
FEFAREES150 1] 5 F,100~150 4] 1 %, 50~ 100 1]
1 58,20~50 4] 2 58, £ HRAL 22 TR K L AETE 22
5,6 KN AT ARG 10% ~30%, 1 ZFHAL G
50% ~70% ,2 FEALH>T0%, ¥ T4E TAR FA =
>100 ] 247, AEBE 30 RIET-FN 2.3% ~8%,

22 RXAEFHIRIEEF X 9NN KZECRA
VU530 4 5 B+ 5 8 R TFR B

X FERIT (<25%) HBE R Y -graft N TIMAE 45
BB RTAR, SRS AR 1,
2.3 WEERSE BRI 8 FEN N B R
1 NN FWE R TR

7 EHANCR LR e T, 45 255 5 30 mg/
kg 5 %500 mg 1 % . 100~200 mg 1 X, 1 ZEEfifd
FHHLZERFS 100 mg, ZHZ5RFHLEA 22 5,2 ¥
FRRAE ST IR A 2l 6 BN IR 4R 25,5 —
KT IRBEF S s BFe i, 58 K FASE AT
PRGBS IR 2524

5 FHNLA J5 Ak Sl WS B PR, R F A
KIeH T B SRS B AT A, A A ATA AR
M, W2,
24 HEMZEPHH  TAR KPR #ZE
LY LRI R TR T R AR 2 | I
Wy BREREESE , 6 ZREAN N H #E i, N R A —
(0.5~5 g/kg) , AL A G — ( HiFE K EZ A
J5 BIRET R R B IREE 28C) , MOk, IBA 3
FENR L IRbE M FRUbE , 1 2 B 0 A R B
AN MSZRVE a2y, k2,

R2 BN TAR ML 254 (n=9)

BN AL
HILIR e A e 7
HBIFERAR 1

Ep 1 6

W AR 3

He 7

2.5 L #F M E (selective cerebral perfusion,
SCP) 7 X 2 ZEANL T AT HLITAN IR Willis 2R,
VEAK 5 ¥ R 22 51 225 Ay 7 A A A L I 9
KA 22K FHINA TV #E 132 (antegrade cerebral per-
fusion, ACP) , Herfr 6 SR S ki 13 , A+ kel bk

R1 HKHNLTAR SHKEEEFE (n=9)

Byl AR AL 75% ~100% 50% ~74% 25% ~49% 1% ~24% ARH]
BBk (n) 6 1 2

FRBIIK (n) 6 2 1

T FK (n) 1 1 5 2
Tt F8hk(n) 1 2 6
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BUTCA SRR 53 2 B SR XU s o 0, 70 B
N EZE U A 5 1 S AL B o3 T R B i
RETE , B R 1 XU i 0, PR R 4 R 2R
B 5~10 ml/ (kg » min) , 1 ZEEAAN 10 ~20 ml/
(kg + min) , #5507 SCP & 77 Waill v & A7 AE ok 22
S LG A e Bl Tk | Sl K Sl Dk A A8 | 32 5
;3 ZE AL 23 A7 i #E 7 (retrograde cerebral
perfusion, RCP) , Y2k I _ I H i 45, E T i i 5 ~
10 ml/ (kg « min) , $F b B K % 5 0196 FLAF
HER3 FEHFOA R <25 mm Hg,25~40 mm Hg,
25~30 mm Hg,, 9 Z& 24 78 i 9 If SR T i 400 9
DA ST 21 4P ( near—infrared photoacoustic spec-
troscopy, NIRS) , W3 3,

R3 APLEREIENRE T (n=9)

ik K
AHTPFAE Willis 25
Pl (n) 2
AV (n) 1
A4l (n) 6
it 1
ACP(n) 9
il (n) 7
XU (n) 3
RCP(n) 3
22 W
NIRS(n) 9
IR HEL U A () 6
i P () 1
JIg BELATC M () 1

26 BEEIE 9 AR S A LI GBS I
i1 5% L i I i R AN LR AZ O R, 4 R L
FEE AR MR I A5, 7 S SR FH S )R
TARIEARA . PSR +SCP LB B AR 6 KN H 25~
28°C ,3 IR 21 ~24°C , 9 ZZ A5 1k 45 i ik 36 ~
37.5°C WU RE 34~36.5°CEAENLIRE , 9 K HAr
VA b7 1k M = A S R BRI, 3 A
37°C 2 FHANIN 37.5°C 4 FEHANI>37.5C, WK 4,

3 i

AHADFIEAE R SMART BFSE AT HIORSE , 126
PR TS B BOMURTE TAR TR b i i A7 78
ZESH

R4 KA TAR JREEH (n=9)

PE BERIRAe
T M7 05
SLIER (n) o
E i (n) >
T (n) 6
FARMA () 4
K [ A () !
UG L
25~28%C (n) 6
21~24% (n) 3
i 8 R B AT
KR (n) 2
vKIH (n) 6
XM G Z) ik vk 8 (n) !
=R Ek 7
ALY
37.5C (n) 1
37°C (n) 3
36.8°C (n) 1
36.5C (n) 1
36°C (n) 3
T b B T
36.5C (n) 1
36°C (n) 3
35.5C (n) 1
35% (n) 2
34 (n) !
R
ALY
38.5C (n) 1
38%C (n) 2
37.5%C (n) 2
37°C (n) 3
Aaain
39C (n) 1
37°C (n) 3

2013 4, [ N —I5 TAR FRIA 014 3 4 30 A B 5
AN (56 0y |, 48. 1% i FRoCy (i FH 8 B AL
MR BRI ST (A B BR 105 Hly) iR, 40% ~
509% [ U SR A AA T o (FLR 3k A F 5 24 R
A R IR R o FH R 5] S L
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SR W B B IR (30 mg/kg) W] T
AR TRASE 1 T DR S M A - 0 I35 Y D A 45
B3 AT AR S BRI PRAE G A2
— TSR I A R JE TR B 19 2005 4F 2 2010 4F
Z s EEPERFIT R, 1520 BRI SCP [
M 13% BHTRE B BR , HOR TS 30 RAET- 3 (20%
vs. 13.6%, P =0.05) FIRJ5 PND &4 %(10.6% vs.
6.1% ) BARMER AL, Z N K 0 B, R N H]
JETR PND R AR RPN R (P =0.049) , {HIEI%
BERA P Z I8 22 S5

S VR JE P Te AEAR S MIE B0 JIE TR 137 7Y
BEALXT BB T ( SIRS WF5T) 1 R P SRR B T
TE T AL IMIE B JIE T A v B 0 (EL R T AL 8
A 1% BR IS 6 T AR G, a5 iR 0 A dE i T
TAR, PRI 2L PR AL IR BT 5E W18 Bz B R
JE AT TAR FARBH I

TIAN AR A I T W R TR B T
LR LA R ZE 5 o Bl BB Z AR A LA ]
I3 R CEALAT AR ) (TR (I EETR e B ) FI
R(HLZERAL ) , AR SRS L FIH ZE R S AT 1Y
PTG, SR |5 375 01 M e P ) 6T A 52 i G 10 3
X5 Ee i~ R~ B E R R B R/, BRI T
WOE G HTARPYR ki, [, P2k e
PA T 2O ] Sy 1 ZINESE 555 B 445 24 AT 38 38 O 1
PRAPROR . S S s R, AR 2 Tk e Fa
Je IR ROR L T B h 25 25 . R, A 2R
NP B BOOR | 2B SR AR e e T
iNECER

AJHAWFAGE] T SMART W58 h £ 2L i
R A ZAE N Y AR JEFA e 30 mg/kg AN B H]
BRI 22 5%, A9 SMART WFSEREA B 115
MR

BEAh AP AR B 9 K HALTE TAR F-
AR A S0 1A S P A8 B 7 T Y 22 5, A AL 9E 9 KR
i AHIEIX 9 ZEERALS) R E N A R 1X, TAR TR f
b AFTEA ) S5 910 22 53, R AT — g R 32 e vy H
HiE N TAR FARMSMEFE I BUIR .

TAR FARBYARIMEER J5 125 T e 54 B AR IR A5
G ( deep hypothermic circulatory arrest, DHCA ) ol #
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Performance of a wearable artificial cardiopulmonary support device in a sheep

model with acute myocardial infarction
Liu yang, Cheng Liang, Yang Jian, Chen Tao, Dong Xiaochao, Wei Xufeng, Yu Shigian, Jin Zhenxiao
Department of Cardiovascular Surgery, Xijing Hospital, Air Force Medical University, Shaanxi Xi‘an
710032, China

Corresponding author ; Jin Zhenxiao, Email ; liuyang2@ fmmu.edu.cn

[ Abstract] ;: Objective To evaluate the performance of a wearable artificial cardiopulmonary support device in a sheep model
with acute myocardial infarction. Methods Ten sheep were used in the study including Group MI+VA (n=5) and Group MI (n=5).
The left anterolateral thoracotomy incision was performed after general anesthesia. The proximal segment of left anterior desending
branch was ligatured in each animal. Then the veno—arterial connections were set up with cannulations in right atrium and descending a-
orta in Group MI+VA. The device was operated for 12 hours. The other 5 animals were ligatured only ( Group MI). The NT-proBNP
and cTnl levels were investigated in each animal. The hemodynamics was analyzed and the heart function was measured by echocardio-
graphy during the 12 hours. The oxygenation function of the devices was also measured. Results Both NT—proBNP and cTnl levels
were lower in Group MI+VA than those in Group MI 12 hours after the operation (CKMB; 35.24£8.61 pg/L vs. 92.56+13.5 pg/L, P
=0.007, cTnl: 4.53+1.28 wg/L vs. 17.34+4.39 pg/L, P =0.003). There was no severe arrthythmia in Group MI+VA, while two
sheep had ventricular fibrillation in Group MI. The systolic function was better in Group MI+VA than in Group MI by echocardio-
graphy. The saturation of outflow was stable at over 98% during the study. Conclusion The early access of artificial cardiopul-
monary support device could maintain a reliable hemodynamic performance and decrease myocardial damage in a sheep model with
acute myocardial infarction.

[ Key words]: Extracorporeal membrane oxygenation; Wearable; Artificial cardiopulmonary support device;

Evaluate the performance; Animal model; Sheep; Acute myocardial infarction
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Application of fibrinogen in blood conservation during cardiopulmonary bypass
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[ Key words] :

1 mMikFRPHEESE

M PRI AR AR S MIEER B AR ™ H 1 — il PR
7R LIRCPR 3P 2 A R 4% o Bt L IO FH 4% A 1
TR A 258 RN TR ST % 98/ i L, AR BR
JE R R S A i o, 19 A MR R, #h T Ak
BFARFURIMEIR ( cardiopulmonary bypass, CPB) X}
ML/ BRI DR 5 B B ATLARAS 1) S T S, 21 AR
GERYBCE , FHIN b AR, AR, AR XL
P A0 055 AR T A S S A 1l AR I
WARAFAE R O JIE T AR B Y BTl 2 — | Ok 5 |
IUNNESES

FERE 2R JL4E B B AR R DR AP AR A
R EE YR, BRI AR SO0 i PR A
TARK MR, B2 CPB AR5 ™ 5 H L4/ A AE b
B, 10O JIE TR 3 S R I B9 L ] 475 TR AR
et SRR AN SR O JIE T AR S 0 A R
TRAFIZET A 57 fE I P 3R 1T HL 5 (4 i 1t ml 5
FELJR e i I A DG A A% | G B4 AR T R AE Y
k2 B A ML At it 49 152 P AT A 9/ i ot AN BB
BEERE TS ARG A B SR 00 2 R K 4
VX ER A [ IR WA 2 EZRl o (E R 1
T FR T AR LR G A A b i i R4 8, S nT RE D
I 2 AR DD A Y R S A il A G 4
CPB L HEFARE HAx,

OMESNREF AR Tl LR AR AP S AN R

AR - QAT L LA 25 P4, an 2 i
ST AL M 25 TR L A A R S B T
/RS s @A HTBAF A A I

1E&E BAL: 150081 MIREE, MR I D kRS R 55 R Be bR
BB MR (TFEAE ) L 2R R T (BRFELE)  RA ]
EiEE . R4 K, Email : zhengdongyou2006@ 126.com

WRAMIEER s AR5 H L 5 72 85 5L 0 fR g

Cardiopulmonary bypass; Postoperative bleeding; Fibrinogen; Blood conservation

AR it s COAR o HLVBR R A I, =S o
LR TETSCRT A i i 5 ) ML R0 RR T 2547, fn 2T 3%
eIV 551 P 40 590 RE a0 0 590 B /N A
750 5 R I8 LA I H] 5 X5 20 B9 ShBEF AR K1k
A,

A5 FE it - O R i ; @PTEF R OFE 4
BRI PR T~ 5 R I B

2 HF#ZEBIE (fibrinogen, FIB) MG ARIFRIEE &

FIB S i IE-A 1 A i 4 o 85 e 5 v %) 68 . P
T, RIE AR e b B A S A AL, TR I
P FIB H4E if J 6 A 26 BB AR B 0, B S R A
TE AT 4R (5%, FIB e ok i /M SR AL 45 A hE R
FI b /M 3244, 3 26 il /AR A 75 2F 2 28 1% b )
MFEPRAG TR SR, AE R R
ALHE I/ AE P € i KT, FIB S5 e i T #E 9 H
Je e B ) s SR B4 6t PR ) 3 I oA
SRR E B, K FIB IMLAE 2 1 B BE A5 A
ARG DA AR 3 4 i 4 B B IR R, A i 9E RGE FIB
KV 1E B AT B Sl sk 20 HS ot R0 S A B, RT3k A
TR L T

H T, X5 F ARG A i A P 52 28 DL v B 1
Ty A H ik A, QT B vk R I ( fresh
frozen plasma, FFP) |, Ifil /Mg LA V% TLHE ( eryoprecipi-
tate, CRYO) ZFEEEIfHI 57 . FFP SO AEFAR A
SRR )z AR BE AL &, B R T I
I F LA K FIB /b A S B0 BE i 2 fE 3R
BT RS R T B K2 30 ml/kg Y FFP
RS A IE BT AT BE 1 K F BRG] H FRP
B FIB (YA A 2 g/LIB " SRk BE BU FIB e
Pvh el B O, 1E— 25 PR R IR T Jon 2 O
MIRERY AT S ¥ UTE AL T 5 Ok e 46 Y
FIB( % 10 ml K%y 150 ~250 mg) , {H )5 FH B9 A $0 3
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Rz 2l R T A S X, Ze
FRIHTEAY FIB 157 5 52 0, il A2 A 7 40 75 5K (50
ml H1 2 g) , 1l 50 JC S EAMA Lo S R AR A B A%
G XU, i G 1 DRl 1S B A RS RO RE , 35
BT HARRE H G i /N T e T A
(9 LT 071 SR R MR B FIB T LAR K
Il PR L 22 sl B PR i 3 R M ek R ) AR )
S AP VAT 220y LB R I DR e A, B DR i v
R I T B SR LA A e A R i P oA e L
Py o R R

3 FIB{ERIRK

FIB 2 2F 48 (W HT R, 2981 FIB KF 2
BRAT REE I A AR LK 38 2 B #b 7T FIB , 28 5E Il
TGk I 2T 4 B 1, 28 4 2 23RBS 114 ¢ 1
Bl ARG R ARAGE R SR T
FIB 7£ 1k i 5o 7% v () 8 2840, Bk 20058 B e
R A afi B i /0 TR Aol S A B ol g — £ O TR
UEAFAAE L AN T A 7 5 X658 1M 2 A R 55 RV s
5 I A0 ot R 5 oy P R 5 AR 58 F7 1 (rotary
thrombolometer, ROTEM ) i N FH , A48 5 I A 30 4 1.
K FIB M B EE T A RIS BT HE 4
A9 R L FIB (3 7E D e DL 8 1) JB e B [a], A
P 325K A T AR 300 B0 ot W 0 1 AR 5 1)
Cluss 735" . MWIFZANFT FIB I 45 A3
1 FIB IR IR YT Iy e — R AL S i AT A 7
7‘?%@[4,7,14] .

T FIB 7EAS [F) [ R BORVF ] F2 B _E A7 7R 22
S EIHRAT IR, A, T, FIB H SIS 2] 2
UM TR (¥ = TR o R T | B2 Y e}
W, Fi - AE 5K FIB A #b 72 2 i L0 Il AR IR T
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PEBLA B A S T, 7E D AR AR AR S
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fe Aol P A ) B AR B it 3 7 A A 3k v B i
PEFFAE— 2 AL,
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WFFE B ZAE S R E AR AT IS FIB ZKSE 2 F A 5 H
I AR 7 PR 2R AL 2 A T 30 B 4 oy P 2 44 8 11 R
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K 4 DRI 2 154 %4 BEBZEEE, B
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Jei i R AR AR DG . PRI AR 3.8 o/L Bl kb7
FIB 2 33 52% i 8 35 A8 M IGIT, I AHE 3 o/L
4 20% , I FHE 2.5 ¢/L N 4% , Z5 18 TN R T B 1 1)
Y5F FIB ZEARTT I FIB < 2.5 g /L By E N
BN G H I B ARRT I FIB AKX AR5
P A PR A 22 T A Ry ST T
4 Jeppsson G LI, RET4G T 2 ¢ 91 FIB
Xf CPB RO RSN F AR B8 AR5 H il B ) 5 44 i
I BEAT W R Y

LEA IR A OISR AR B AR ETIR
M3 FIB 7K AT REXS A J5 ™ 5 i & A 5 i {H 9
ASJEXF ARG H = A R i — R 2 R R R
FF ARG BE M6 b A AR = 19 I, H K 5 ik 53 ik B
ARG FIB K SF 15000 0 ik - R J5 Il %) B8 ) 4%
iK1 BT RAT FIB B4 78 5 W 2 S HURIE 24
TR I 80% , T LA A LA AR 4 AR i FIB 7K F
HEFT TR PR, AR T A7 6 AR A 5 e i XU
K AR FIB AR 9 £ rfog e 1510
3.2 FIB & CPB RE#ym AAFR  KAEfHE CPB &
FHSC (R 98 i (0, ot Y80 ¢, PR TR AR, /A 3
RE R 5 FI2F 2 26 10 A ) #0058 FIB KV T Re flse
PgesE k' e AE Ok £ 1 T 9T Kk IR
TE CPB AJF IL3E FIB 7K XA J5 H il iy 0 % ik
/U [ o S A Sy iy v B RS0 CPB R
T I/ IRIATT A, G YT AR F R IG YT
AR TE FIB 84y, X 1l 21 8 R 4
Al HE S48 I/IMOGST IS AT i i B SR
I, SO 2 5 5 i 90 Bl R, BRI
WD e bR B 25 ARR BN A MPER . B, ZEFIAR
152 38 R H AT BT B4 10 AR B R ) B A o
XS FIB B TE

AW BRI FIB T CPB 5 5A, A X
TARHAK W 34% ~42%"2  DIFETFAR CPB 5,
P T IV BRI R, 5 2 th AR /AR I AE 5
AIREF 4 B 11 I00AE 5 62 19 358 1 T BE R 5, 1E R 58
& W IR AT FIB 2H Y . ZeWFFEIESE FIB /b [
5% I A B0/ RTINS /D K R L R R i 55 )
S SN (5B AH E, 430 Ak D 38% 7%
M 27%) UESET FIB Feas Sk il bk i i s 2ipt ) |
2007 4F, Velik—Salchner C -5 H:[7] 35 M5 () — T sh 4
WFFE R, 257 1/ AR/ 1 SE 30 4% DL FIB sk 4
MG HRYE TCE B n4h 78 FIB ZH X IfiL 5 e 53t 132
1) 5 ] BH S FJE b 70 /N 2L T L o A O
WHEAL, FEBA T FIB A #h7E AT ATR MG LN I
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SR Y I, SR E ST T FIB A A AR
(250 mg/kg) >, BT Ranucci Y T CPB J& H
B PR AR o /N AR BB i DL B [ b S A a7
K5 FIB VB9 5C 3R Tl AT 4] 445 2 A ST,
ML/ <100x 10° /1, 34 FIB B9 IE 1.7 ¢/L,
2.15 g/1.2.80 g/L Z3 k=41 ,#3iH FIB 7£ 2.4 ¢/L
(R 7P IMEE T /ISR D 2 iy 3850 I 6 e 5 8 1)
B2 BRI R BB BN FIB A9 b 78 (L2 fi]
B R B, 32E— 2D B DA E I/ AR e D 1 B
#NFE FIB AT RE S —Fi oA 25000 1k 1 75 29 HLakk S ik 4
I /INB AR I 25 FR B

KT G FHEFN B AR E IS, 5508 1 —A> KA
AR [ B 28 A T A4S 2 800 &4 32 D IEFARAY
BB E WG, 78 BAEAE P = 6, 745 T 4n
WERYEE [ 28, A% I 3% FIB /KPP Y il o 2
SCHBE SRR T 1000 ml/12 h, FIB 1.15 g/L
AR LE1E R 50% , I T VE A FIB b7 A9 1l A1A, FIB
HFREH 2.80 g/ LOXF K 1L 98% 1) B PE T .
FETE S ME A R T, FIBAY I (R A H AR 5
FEINE] 2.15 o/L F1 3.75 g/L'* | Keyvan 1E 5 —
KRB BB 73 v, J35 43 WK FIB(<2.0 g/
L) FIE® FIB(>2.0 ¢/L) 4, IITFAGMK FIB /K Fil
A 2T 20 ol =2 [ A Ik ST e R L 2.0 ¢/
9 BUBRNER 50% , R 1R 60% KT 2.0 g/L I
SEE ALY 2 RO AR
WE T AR FIB AT LATU R 5 12 h i 13 22 5f 4
INA G S At 1 5, (R A AR T — & R BR
o, B ZE R FIB A B2 AR J5 1k i i — 4~ FR
PR 2R (HR W 58 AN BEIE B R R R, IE A
LRI 2 1 2 B — s B SEE 0, 25 SR 1 T U 4 1
T EAE T KM Z O PR RES: . 2T FidR
B 2S5 BR T MEAR FIB ZK-F-AE s I R
VR 2 G B fik 2 0 H AR (B POV FEAE T . PRt i
T2 I I Y 1 TR PR 0 A B0 UE T A ) e B A
HFR{E

T HEHEA RIS CPB AJF K FIB KF 5K
Jei H IR L A DG, Z TGN CPB iR R
FRIRAYT A B RN ST FIB 3897, WLEEEE I 2h
REVR I AF 10, e 75 3hE e iyl /D [m) o S A il A 12
ST ZAIE S AL G2 119 S 50 %8 Cluss 25460 H Ok 1Y
FIB ¥k 5 2 4k &5 1 3 PE 0 22 5K 55 ( fibrin — based
thromboelastometry test, FIBTEM ) Kl H f) 1ff,. #¢ Bk fif
JEA B30 (R ) HL Cluss 519 FIB ¥
5 ROTEM #Yfix K ML EEHAE B ( maximum clot firm-
ness , MCF ) XJ /R 5 7™ 52 H I %) T 0 4 A e Pk [l )5 56

Z71 . Ranucci FRIERT ALK E MCF (14 H AR
{629 22 mm, Sl 116 24 8 & BIHFFE, R4 245X
Fibrinogen con centrate dose (g) = (target FIBTEM
MCF-actual FIBTEM MCF) (mm) X{& 5 (kg)/140
T HANTE R FIB A MRS L4 T FIB K
AFNE 70 F 19 22 R A7 % L, A5 Cluss AR 5 ™
A E 532 A BT A 0 FIB MRy 2.87
g/L, T TEG il i MCF 989% ) [ 14 7 I {1 J& 14
mm" o LIRS AE AR — i SR B P 5 e
Je i FIB 55 1fi /MR 3 [ b 72 14, i 25T HR BR A 0™
AR L/ ARUALAE . T ELIZZ A58 Sy BRI AT 5, 2 2
TEAE S LAY B IR YT 0/ R R H R
ERIAYT o (HIZWTSE N H ETHT TSk 158 i LA,
UESE T D IEFARF N FE FIB AT

4 N &g

T 2 A0 IEAM R AR BRI H #5 & J& L
A5 T 1) AR PR AP SR, AT R S RARURN 28 A 1 T Tk
KAite, Z2WsE W, CPB RJFiE S 4 T FIB
AT DL 2 08 /0 WY I I 080 FEP ORI AL /N AR R R
FIB £ 288k B0 B AR 37 BIF 52 14 $0s, Shy SIE 3
A B30 IV R B SR AR AR (R I R 5 rh T RE M 1Y
PEAG FIB 7R P9 04 fe A v B 45 & e 3 K I
- I IR BEIA YT T FIB By S e H AR .
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Effects of cardiopulmonary bypass and residual blood retransfusion on perioper-

ative coagulation function

RAEE MR F R A

[ KR ]  IRIMEIR; BEMLTIRE ; DL 5 P4 it
[ Key words] :

TEOHESMEEF A, th TR A 5 FLEE 1R
RN (A5 S5 7 B A U0 68 1 ) A8 A= e o AR 1T Y
PR & K R SMIE 3 ( cardiopulmonary bypass,
CPB) F AR FHFI AR T AR 1484 A IS AL &
Az S 2 B AR PR A HE— 2D E T X A XU
UTAER , A It A FH I 6140 328 4 185 R DR ARG 3L 55 vk
A5 AT FE AN % T TR 1 8 e B K 5, 0
HEFARKZAE CPB T oE i, i TR 5 i34 i Fxd
IR BE VR ) MR 2 50 v, (7O JIE SR T AR A8 ]
A 54 T AR LY 20% 2547

1 CPB BB

MR TEH BYEE LD BE S =873 Z (R B AR
W BN ORI P 45 R 4B R LY, 0 il 2 B Il BT BE | 2T
%o (HAE CPB ], th T 3X F-F- A 9k — R 50 19
PRFNAL 27 A R AR F M PR TR, AT 51 & 1 € il
RGMETL.
1.1 AFE4 76 CPB T, H A BT 2B TR
Ak, M HF 2235 S 1 /N AR 98 20 SiE ( thrombopenia , HIT)
(& A AE CPB o die Bhir 1Y I A0E . Bl 5 1Y
ST A Y T A AR R L IR
O L R I Y 7 A DT BOMLAAR tf A 1) A 1 A
SE M I G  XRRERIAE I R AR L
JIT LA P DT R e 1 A S P AR AR BB T A
S fBAF CPB 4% WU bk 14 W I R0 25 4 Y T L, %k
HIT 24 785 58 B 1 I R 12 W 2R, 4800 S 56 35 1Y
KAy, H T, S 0 S0 % A A 7 v 4T A
P CELAE /AR B80T RERS ] L A
MUAEAE . VAR B IR/ MR G ) B2

EZ B AL: 150086 M IRIE , WA /R I BE R 2% B s 38 — R 4B
RIERL

Cardiopulmonary bypass; Coagulation function; Blood transfution; Protection measures

1.2 CPB £¥3%MA

1.2.1 @AM AR #E 1959 4FHH Panico il
Neptune $EH 377k 82 0, AL AR T IR
BRI Bk > T AR R BEAEAE CPB Y rf 4k RF
e P LT 20 0 L 2 1) 7K 98/ 98 e 1) R R
FEIA U0 %) i I £, X MR 199 00 YA 8 0 1) B 0 1
R SR HGE ™ A AR A R T R 4 4
Z M R

122 AMAFEAMERBE  H&EAE AR
W e B 153, RE B AR LT () A FE LA 1M 3
BB, WO IR, BE T MG R . A5
TR NG AT AR R R I H AR S B
TEEIN (14~ 15 mm Hg) NGB 115 D AR 5
(R 463493 14) A, SR AILAAR (%) a6 0 R b — 2 1
FURAER . I8 A2 A E AN {UFE CPB A HLE 4%
K i LR R BB K A I R N BE T A A ST
RS NI AE AL ER CPB 451, h T H&E N
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PEIRIE I D T IR S S fh %) T RRURITESS ], %
fift T HRAE MBI X Fp AR P2 A4 E— A5 B
BT ol I 2 5 A R e B A R T IV
BEIR  ORAP T i/ BRI T A 9 i, (S ATLAAR e
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45 , A et SO B FE CPB AP IR i
FIA I 2.5 ¢ AMUA] LLBA i 28 AR i/l
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1.2.3 A TR AT A TR r) i 78 & H
AR e B 7e 7 vk . R TEM 2 (%
CIEVERY ) MBI (ARt ) . IRIRAE M CPB Tl
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