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HE: BRI RARIMERR T e 32 sh BRI E AR (AVR) J8I7 B IIR MG RS R . ik &8
2016 4F 1 H 5 2019 4F 4 H 5 AP R2F5E — IR B2 Be ISeyA 19 118 31 32 30 Bkl 28 /B 3 MBI 0 42 iR AR i
FEE Y R B RN BRAH, B4 59 i, WERAL B E 44 T M VIR AMIGER T 3B AVR, X BRAL FR 38 48 TIE Gl B IE P )
F AVR, J05RIF HLEE 2 B3 RO PRSMIG RIS ) 32 3h K BHLITES [A) RS 12 h 513 R AR5 Sl B PRI s ) FE M =
(1CU ) {3 Bt Bsf 1] B S A B B 1] 5 -3l AR B AR G 56 3.7 KA 2 4 8 3 1l v O LULES 85 1 T(¢TT) .0 BU G BFTR S,
B M (H-FABP) SR i A AR (NT-proBNP) HILERFEFR] TEF( CK-MB) IRt F-a(TNF-o) 1240 A 2 -
1B(IL-18) M1 B 43 1 (ICAM-1) R4 AL P AL (SOD) (N [ (MDA ) K et Ak 25 (17 91 ( AOPP) /K-,
A3 FARFT XA G 7 .30 KRH GE Vivid 7 U IER 48 75 12 W ORI 2 21 58 A2 0 = &7 sk R I N 42 (LVDD) [ ZE.0
FIAE AR AR (LVDS) FlAE 58 B ML /33 (LVEF) s S 2 21 H 3 AR5 TR U0 1 e A0 Hk i B 2 A4 i 1L 557 7%
INEFRAER RO 2 HEBFERGH 1 a, WREEAIFROL ., SR WYL B R SMIG IR B 18] R 35 20 ik BT A
Ji) 2 K TR R, RS 12 h 5 i i i 35 /0 T BRZEL, R 5 4 B R s (1) TCU 2 [ B[] R 5 A o s 1) S 28 082 7 % iR
41(P<0.05) . ARFi2 4B H M cTnT NT-proBNP H-FABP .CK-MB 7K b4 25 B G123 L (P >0.05) ,2 418
HARJGH 3 R ¢TnT NT-proBNP \H-FABP ,CK-MB /K- 2 & F AR (P <0.05) ,2 H B EARJGH 7 RIMIE <TnT,
NT-proBNP .H-FABP .CK-MB /K B K F ARG 3 K(P<0.05) ; RIGH 3.7 K, WL % I3 cTnT NT-proBNP
H-FABP ,CK-MB 7K V- @ K TXFHRZH (P <0.05) , A 2 20 B F I3 TNF-o IL-13 . ICAM-1,SOD MDA , AOPP 7K -
P2 R RS (P>0.05) ;2 HBE ARG 3 KILTE TNF-o IL-18 ICAM-1 MDA | AOPP 7K 3V & 2 = F A A7,
M3 SOD /K- EFLFARAG(P <0.05) ;2 HEFH ARG 7 Kl TNF-o IL-18 ICAM-1 MDA [ AOPP 7KV g ZE L F
ARIGH 3 K, 1 SOD K FEE® TR 3 R(P<0.05) ; RJG5 3.7 K, WAL B 3 TNF-o IL-13  ICAM-1
MDA |AOPP /K- Z AL T X R4, 137 SOD 7K B3 i T X B4 (P <0.05) . ARHj2 41#4#% LVDD LVDS LVEF [t
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WEEA i LVDD \LVDS & K Tt 1820, LVEF &2 5 FXH B4 (P <0.05) ; RJ55 30 K,2 43 LVDD LVDS,
LVEF LW ZEF TG4 X (P >0.05) o MELAL AT B4 B IF AORE & AR 4000 3.39% (2/59) (13.56% (8/
59) RS R T RAE R A 3 AT HEAL (" =5.933,P <0.05) . WARAL AN AL H ARG 1 a 44255 510
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Abstract: Objective To investigate the clinical effect of minimally invasive aortic valve replacement ( AVR) under
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closed cardiopulmonary bypass in the treatment of aortic valve disease. Methods A total of 118 patients with aortic valve
disease treated in the First Affiliated Hospital of Air Force Military Medical University from January 2016 to April 2019 were
selected as the research subjects. According to the surgical methods,the patients were divided into observation group and con-
trol group,with 59 cases in each group. The patients in the observation group were treated with minimally invasive AVR under
closed cardiopulmonary bypass,and the patients in the control group were given traditional median sternal incision AVR. The
cardiopulmonary bypass time, aortic occlusion time, drainage volume within 12 hours after operation, postoperative auxiliary
breathing time, hospitalization time in intensive care unit (ICU) and the total hospitalization time were recorded and compared
between the two groups. The levels of serum cardiac troponin T (¢TnT) ,heart muscle fatty acid-binding protein ( H-FABP) ,
N-terminal pro brain natriuretic peptide ( NT-proBNP) , creatine kinase-MB ( CK-MB) , tumor necrosis factor-a ( TNF-o0) ,
interleukin-13 (IL-1B) , intercellular cell adhesion molecule-1 (ICAM-1), superoxide dismutase ( SOD ), malondialdehyde
(MDA) and advanced oxidation protein products ( AOPP) were detected before operation and on the third and seventh days
after operation. The left ventricular end diastolic diameter (LVDD) ,left ventricular end systolic diameter ( LVDS) and left
ventricular ejection fraction ( LVEF) were measured by GE Vivid 7 cardiac color ultrasound diagnostic instrument before
operation and on the seventh and thirtieth days after operation. The postoperative complications such as deep incision infection,
low cardiac output syndrome and cerebrovascular accident were observed in the two groups. The patients in the two groups were
followed up for one year after operation to observe the survival status. Results Compared with the control group, the cardiopul-
monary bypass time and aortic occlusion time in the observation group were significantly longer,and drainage volume within 12
hours after operation was significantly less,and the postoperative auxiliary breathing time, hospitalization time in ICU and the
total hospitalization time were significantly shorter (P < 0.05). There was no significant difference in the levels of serum
¢TnT ,NT-proBNP,H-FABP and CK-MB between the two groups before operation (P >0.05). The levels of serum ¢TnT,
NT-proBNP, H-FABP and CK-MB in the two groups on the third day after operation were significantly higher than those before
operation (P <0.05). The levels of serum ¢TnT, NT-proBNP, H-FABP and CK-MB on the seventh day after operation were
significantly lower than those on the third day after operation (P <0.05). The levels of serum ¢TnT ,NT-proBNP,H-FABP and
CK-MB in the observation group were significantly lower than those in the control group on the third and seventh days after
operation (P <0.05). There was no significant difference in the levels of serum TNF-a,IL-13,ICAM-1,SOD,MDA and AOPP
between the two groups before operation (P >0.05). In the two groups,the levels of serum TNF-a,1L-13,ICAM-1,MDA and
AOPP on the third day after operation were significantly higher than those before operation,and the level of serum SOD on the
third day after operation was significantly lower than that before operation (P <0.05). In the two groups, the levels of serum
TNF-a,IL-13,ICAM-1 ,MDA and AOPP on the seventh day after operation were significantly lower than those on the third day
after operation,and the level of serum SOD was significantly higher than that on the third day after operation (P <0.05). On
the third and seventh day after operation, the levels of serum TNF-q,IL-13,ICAM-1,MDA and AOPP in the observation group
were significantly lower than those in the control group,and the level of serum SOD was significantly higher than that in the
control group (P <0.05). There was no significant difference in LVDD,LVDS and LVEF between the two groups before
operation (P >0.05). The LVDD and LVDS on the seventh and thirtieth days after operation were significantly lower than
those before operation,and the LVEF on the seventh and thirtieth days after operation was significantly higher than that before
operation in the two groups (P <0.05). In the two groups,the LVDD and LVDS on the thirtieth day after operation were sig-
nificantly lower than those on the seventh day after operation,and the LVEF on the thirtieth day after operation was significantly
higher than that on the seventh day after operation (P <0.05). On the seventh day after operation, the LVDD and LVDS in the
observation group were significantly lower than those in the control group, and the LVEF in the observation group was
significantly higher than that in the control group (P <0.05). There was no significant difference in LVDD,LVDS and LVEF
between the two groups on the thirtieth day after operation (P >0.05). The incidence of complications in the observation group
and the control group was 3.39% (2/59) and 13. 56% (8/59), respectively. The incidence of complications in the
observation group was significantly lower than that in the control group (y* =5.933,P <0.05). The 1-year survival rate in the
observation group and the control group was 98.18% (54/55) and 94.44% (51/54) ,respectively. There was no significant
difference in the 1-year survival rate between the two groups (y* =1.076,P >0.05). Conclusion Compared with the traditional
median sternal incision AVR, the minimally invasive AVR under closed cardiopulmonary bypass can decrease postoperative
drainage , shorten hospitalization time, alleviate body stress reaction, inflammatory reaction and heart injury, improve early
postoperative left ventricular function, promote postoperative recovery and reduce the incidence of postoperative complications.
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o E B KA SPRHAYT bR EAR 2 (A AR
FARUIOK AR IR B ARG 18 4%
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1.1 —fE3&Rl ¥EPE 2016 48 1 J 5 2019 4F 4 A
23 BRI A — e B e O L SN EHISIR 1 3230
IR A2 B E A BE TS B0 SR ABRIE: (1) £F
B EEBRIER AL L W bR | I 25 7 0 2l P A
Wi2; (2) e <75 %5 (3) A 2.0 % 25 (New
York Heart Association, NYHA) > I e 11 ~ IV
Ko HEBRPRAE: (1) FHFEZIPKEFRE >5.0 em; (2) ™
MG RHZE A i 5 (3) A Pl il A5 e 2 i ™ o g
kR FEREAL 5 (4) A7 BFR A0 T AR 5™ ke gL il
AW S E B KRG A2 8 118 ], & BT R
Ji e B o R USROG BR 2, B2 59 i, W%
20 . 3 35 f4i], 4x 24 6] ; 4E Y 32 ~75(49.06 +6.16)
KRS8 17.2 ~28.9(23.05 £2.03) kg + m°,
DRI ZE 0.5 ~0.8(0.63 0. 06), Ifil 41 it [t %5
0.3~0.5(0.39 +0.04) ;NYHA 432% . 1 9% 16 i, Il
2029 5, IV 9% 14 451 5 28 A - 3=y ko ¢ P A 4
32 5, ESPRAERAE 14 41, T 3l kAP 7 A 5 AT AN
413 5, RHRA . 55 33 fi], 4 26 fii]; 4E % 33 ~ 74
(48.29 +5.86) % IR H5%017.5 ~28.5(22.82 +
1.90) kg - m > .22 0.5 ~0.8(0.65 +0.07) ,
M4 25 0.3 ~0.5(0.38 £0.04) ; NYHA 432 .
W2 15 4], W2 31 ), IV 13 1] A2 A F2 5
WKARESC A A 42 30 9], Sk AE 15 491, 3 50 Ik
TRAEFER A4 14 ], 2 41835 WM AR Y 1A
Jri FE A O M e A8 ONYHA 3¢ I 20 i b 258 S

RRF W ZE F TG 2 L (P >0.05) , A
Ak . AR BB R AR IR RS wi i, T
B MR R B A AR

1.2 FRFE

L2.1 xRA REUGGNHIETYIN AVR, &
S REINDANEE= 0 NN S A T N R o 5 ) ¢
W A O DA AR SMIE RS B O
BELIT Bk, VIOT 8k, 3 s IR AR aE e O WLER 3P
T, 5 LS A R BT IR 5 ARl S50 A 10 S TR B e L
FREE A Wi , SR O 75 A 0 32 3 BRI BF B A
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Bk, AT G B AL, B A S AR 5 R
B LIBERM

1.2.2 W|A KA KXERIMER T L] AVR,
A BY BRI, AT U A A A, IO R, A O
20° ~30°, i EA PR A RSk, RSN ER BR A AR 2>
SR B 5 7 S A MRATEES S JHla], A 820 ;
A S S ~6 em YD, 22 il B8 <, 25 3
I ) S Py, 6 A M G N Sl Pk DI 5L, W g 2 3
B s AR TT S0 MU 1) Bl P 4T, B2 065
T4 3.6 MBI ATZAb 258 1 ML 1 em B4AL, HIF
HE A Chitwood FHWrH LA TIL, J5 4 B AL
A G AR O IR AR
FHM K Seldinger 5 28 A sl i ik 4 4 2 7 A = A 4
PEER . E PR ARRE O WL IR, X T 32 30 Bkopi
KHAANLE KT E SR, BT 20028 A
ARSI BKTE T O WUPR I8 R 2 BRI B B3 , AR 4 i
AT N T SRR PR MU 8 A W 0 , SR T U 75 A
A B DRAEER BLAR B /N, R IO AR R 46 5
L85 FahkYIIT (50 Prolene £k) , ) JRAR A & A2
O, OIS BE 480 AL, SR RS MIE ER

1.3 MigsR (1) BETFARBIEb R ARG
IFIE] | 32 3l BKBET (8] RS 12 h 510 & AR5 B Bl
W2 B 8] . E2RE W 3728 (intensive care unite, ICU) fE
BE 1] SRR 1E] o (2) ML~ 48 b« A3 O HEA5
ks E W0 WLWLES 2 B T (cardiac troponin T,
cTnT) OB EREE S % H (heart muscle fatty acid-
binding protein, H-FABP) | % % 7 3 ixi 1] £ JIk if 14
(N-terminal pro brain natriuretic peptide, NT-proBNP) |
WLER 1Bt 5] T ff ( creatine kinase-MB, CK-MB) Az )i/ 18
SV 48 5 b 968 PR S A §--oc (tumor necrosis factor-ar,
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TNF-o0) . [ 41 3 4~ -1 (interleukin-1 8, TL-18 ) . 41
B 8] &y B 4 F-1 ( intercellular  cell
molecule-1,ICAM-1) | 8 %8 1k 9 1 1k Wi ( superoxide
dismutase , SOD ) | 7§ . Ji¥ ( malondialdehyde , MDA ) |
B3 & 1k & A 7 ¥ (advanced oxidation protein
products, AOPP) . 4-BIFARTT K AE 55 3.7 TR
A8 A3 IR R DK I 5 mL,3 000 r
YR 2 L 5 2R FRDR 1] 00 7 JE A% <55 A ) AL 37 ¢ T T
H-FABP JK-F- (177 & W A B ok A= 1) TR R BR
5] R R E 5 GRS 1M NT-proBNP 7K -
(IR0 &0 A B AR BRA A | R A0k
R i3 CK-MB ZKF (350 & A H AR H AL 2
), SR T B A 5 W B 92 36 R T M v TNF-oc
IL-18 ICAM-1 7K (iR & B b T B AR M R4
AR W), SR S S 5 T IE 1 A 1l SOD
MDA (AOPP 7K~ (a5 6 W & e e 2t AL A= ) 0F 5
) 5 XA BRG] G Ul B B AT R, (3) 220
FINRE 30 T ARG XSG S 7.30 KK GE Vivid7
OIER A A2 WL (L GE 23 w]) Il g B3 e L
FINRE, B 70 0 % FF 5K R W N 42 (left ventricular
®1 2HBEEFABERLE

adhesion

.1 .
« min~ Z.0>5 min,

end diastolic dimension, LVDD) | 250> 25 5 45 A W 4
% (left ventricular end-systolic dimension, LVDS) | 7%
O 2 J 1L 43 20 (left ventricular ejection fraction,
LVEF) . (4) JF &0 W4 2 B HE ARG R0
JEH AR OHE I 25 A AR IS R NS R &
e (5)EAPIRDL 2 HBHEARIGHVI 1 a, 51t
H1af iR,

1.4 Ziit=e4b38  f A SPSS 22. 0 #7403
GYHTe THECTERL LLGIECRN 43 32K, AL IA] LR
FX K30 45 A IEAS A0 A B H o R AR R + hsofe
25 (x x5) IR, AL ECBCR FHAS AR AS ¢ K, 2N
XF FER FHBCX ¢ 4665 P <0.05 22 A it v Lo

2 #R

2.1 2HBEBEFARRABRIER 4RILE1L, 0
GELH R EARSIMIGER I (8] 1 3 3 K BE TN 1) 8 25 7
STRRLL, AT 12 h 8] 37 5 5 2/ % IR, A
Bl ) TCU A B¢ I [7) S B i 7] 2 35 6 T
XTHRAH , =2 R A G E (P <0.05)

Tab.1 Comparison of the indexes of perioperative period of patients between the two groups (x%s)
5 S 3 KL AR 12 b AR B 1CU kB o
2 n
Ht[E]/ min 5[]/ min S/ mL f 6] /h HtE]/h A
X HEZH 59 74.08 £16.17 48.15 +£7.02 408.61 +76.07 10.31 £3.11 27.68 £7.73 13.10 £3.05
WEEH 59 105.73 +£20.39 77.64 £10.53 103.26 +37.48 7.06 £2.04 19.27 £4.04 8.77 +£2.12
t 9.342 17.899 27.658 6.712 7.406 8.954
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

2.2 2HBEFAREMLEOBIRGIREDKFE
Eei 4R WK 20 RHT 2 HEHE MW cTnT,
NT-proBNP . H-FABP , CK-MB 7K - b %% 2% 5+ o 42 it
FREX(P>0.05) ;2 HEEAREH 3 KL ¢TnT,
NT-proBNP H-FABP ,CK-MB 7k - i 2 & F A Hf, 2%

SAEGEE (P <0.05) ; 2 4 BEARIGH 7 KL
7% ¢TnT NT-proBNP \H-FABP .CK-MB /K- i (% F A
JEH3 R, ERAFEIFE (P <0.05) ; RJG5 3.7
K, MELLH R I35 ¢TnT NT-proBNP .H-FABP .CK-MB
KPR IR, 22 A Gei 2R SL(P <0.05) .

X2 2HEEFARFMFE cTnT NT-proBNP H-FABP . CK-MB 7k F LL %5
Tab.2 Comparison of serum ¢TnT,NT-proBNP,H-FABP and CK-MB levels of patients between the two groups before and

after operation (x +s)
20 51 n ¢nT/(pg -+ L") NT-proBNP/(ng - L") H-FABP/(mg - L") CK-MB/(kU - L")
papitskcl 59
AR 0.43 £0.15 548.71 £117.49 0.30 £0.08 23.85 +4.36
RIGEH3 K 1.49 +0.25° 975.62 £205.16" 1.77 £0.20° 91.14 +17.41a
RIGH TR 0.93 £0.29" 708.59 +131.68" 0.88 £0.26" 57.37 +7.17°
MEEH 59
AR 0.41 £0.13 550.03 +102.47 0.32 +£0.10 24.17 +4.18
RIGH3 K 1.05 £0.22% 728.31 +143.28% 1.34 £0.16% 67.59 +15.03%
ARIEH TR 0.62 +0.20" 516.20 +97. 44" 0.54 +0.21% 35.02 +6.09"

H GARHTHAESP <0.05; A 3 RGP <0.05; 5% 4L 4RP <0.05,
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2.3 2HBEFAUENBRABERILE 45

L3R 3, ARHT2 4 Mg TNF-o IL-18 \ICAM-1
SOD \MDA ,AOPP K- bb 525 R TG i 3 L (P >
0.05);2 HHEHEARJGH 3 KL TNF-o, IL-1B,
ICAM-1 MDA ,AOPP /K F i 2 52 F AR i, 1fiL 7% SOD
A FHAR T ARAT, ZRARITHEX(P<
0.05);2 4B H ARG 7 KIMHE TNF-o, IL-18,

ICAM-1 MDA (AOPP /K & E K F ARG 3 K, 1L
i SOD /K BES TARES 3 K, ZFWHEGI ¥
(P <0.05); RIGH 3.7 K, WAL B Mg
TNF-o IL-18 ICAM-1 MDA AOPP 7K V- i 4% F %}
MR, I SOD 7K W 35 i Xt B4, 22 S 6 5t
R (P <0.05),

£33 2HAEBEFAFFMF TNF-o IL-13,ICAM-1,SOD MDA AOPP 7k F Lb %5
Tab.3 Comparison of serum TNF-qo,IL-13,ICAM-1,SOD, MDA and AOPP levels of patients between the two groups be-

fore and after operation

(x%s)

205 n TNF-o/(ng - L7')  IL-1B/(pg-L7") ICAM-1/(pg-L~")  SOD/(kU-L~')  MDA/(pmol - L™') AOPP/(pmol - L")
Xif HR A 59
ARHT 46.01 £4.92 21.45 +3.22 428.71 £54.07 96.06 +11.02 6.28 +0.75 20.92 +2.31
RIEF 3K 68.73 +10.06° 39.56 +5.91° 703.29 +102. 24° 60.09 +7.29° 11.85 +1.47° 40.57 £5.27°
RIGH TR 56.17 £7.18" 31.85 +3.76" 583.37 +78.43" 76.38 +10.19" 9.31 +1.05" 27.83 £3.41°
M4 59
ARHT 45.23 +£5.14 21.69 +3.09 430.48 £52.26 95.78 +10.27 6.41 +0.71 21.11 £2.26
REFH 3K 57.49 +8.12% 33.20 +5. 08 551.34 +76.15% 72.18 +6.55% 9.79 +1.23% 32.08 +4.15%
RIGEHE TR 44.06 +4.20" 22.47 £3.34b¢ 437.12 +£55.80" 91.46 +8.04" 6.23 +0.84" 21.76 +£2.50"

TE SARE AP <0.05; SRS 3 KL P <0.05; 53 4L AP <0.05,

2.4 2HBEFAUBEELCEINRERE ZRLE
F 4, RET2 4158 % LVDD \LVDS LVEF 352 5
TG AR (P >0.05) 52 4 BHE ARG 7.30 K
LVDD \LVDS & ZE L TARHI, LVEF 3% T AR ¥,
SR G E (P <0.05) ;2 HEEARGH
30 X LVDD .LVDS & %L FAR54 7 X, LVEF
FRmTAREST R, ZRBAGITFEX(P<
0.05) ; RJF55 7 K, WE 4 3 LVDD \[LVDS & 3%
TR, LVEF B 3% & TXHIRA, 22 R A geit
FREI(P<0.05); RJF5: 30 X,2 44 LVDD,
LVDS LVEF [z R TGe1# 5 L (P >0.05),
*x4 24HEBEEFAFHF LVDD.LVDS ¥ LVEF (b3
Tab.4  Comparison of the LVDD, LVDS and LVEF of

patients between the two groups before and after operation

(x xs)
ikl n LVDD/mm LVDS/mm LVEF/%
Xt R4 59

AT 62.01 £7.20  40.63+3.05  51.46 +3.82

REFHT K 55.49 +6.11*  37.26 +3.01*  55.64 +4.05°

RIG430 K 46.03 £5. 12 32,55 £3.67% 62.86 +5.75"
M4 59

AR 61.82+£7.34  40.56+3.12  51.13 +4.06

AREFHTEK 50.34 £5.02% 34,17 £2.79% 58.71 +4.29*

RIGH 30 K 45.67 £4.79°" 32.13 £3.24**  63.37 +6.33%

G ARATHP <0.05; 5ARJFH 7 KHE" P <0.05; 54
AP <0.05,

2.5 2HBEREHEELR WHEAREARG

R SRR R L AR T8, AR I 2R S AE 1
B, I KIE R A H R 3.39% (2/59) 5 % BELH 3 R
J A A e ke 1l A AR 2 49, SRt v s s v 1]
WD) e 3 1) A O HE M S 27 B AIE 2 1], O &
RN 13.56% (8/59) 5 WAL B & I AhE K A4
R F LT X IR, 22 A ST () =5.933,
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