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[ Abstract] : Objective Retrospective analysis and comparison study of the myocardial protective effects of HTK cardioplegic so-
lution and del Nido cardioplegia in adult cardiac surgery were conducted to provide reference for clinical selection of myocardial protec-
tion. Methods Sixty adult patients who underwent cardiac surgery with cardiopulmonary bypass ( CPB) were selected. The HTK group
received HTK cardioplegia and the DN group received del Nido cardioplegia, each group had 30 patients. Meanwhile, myocardial injury
markers data and prognosis of the patients were collected for clinical comparison. Results In baseline data, the HTK group had signif-
icantly larger preoperative left ventricular end—diastolic diameter ( P =0.003) ; The HTK group had a higher proportion of patients re-
quiring ICU stay before surgery due to heart failure (4 : 0, P =0.038). There was no significant difference in CPB time, ACC time,
defibrillation rates, vasoactive drug dosages after CPB between the two groups ( P >0.05).There was no significant difference in CK,
CKMB and LDH levels between the two groups ( P >0.05). The cardioplegia dosageof DN group was lower than that of HTK group
( P <0.001) ; however, the number of perfusion was less in HTK group ( P <0.001). There was no significant difference in ejection
fraction,, mechanical ventilation time, ICU stay and complications within 24 hours after surgery ( P >0.05) between the 2 groups. Con-
clusion Both HTK cardioplegia and del Nido cardioplegia have good myocardial protective effects in adult cardiac surgery, and HTK
cardioplegia shows some superiority in protection of more severe patients.
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OIURF RO IEEMR PARPEENHTZ—,
HE R AT A5 R A O M A T 0 L O Bl 5 1R R
A&, LU R BR BE Wb 0 LAY BEFE S e i #1451
H T N M OIE O R DIV Or R 2 2R R
J& JBAARA NG — B R L T7 5 . HTK ¥ (Histi-
dine—Tryptophan —Ketoglutarate solution ) f2& H A i /K
HeE iz A T RO WL 3P 2 — , He Ry 5 4
PIVR RS- AR 2% . T del Nido {52 F3 R & K
LA, TRV 2 SR B B i O WU O %, I
AETE N O IETFA v 4 g FH A3 BIGE ) AHF
FEF HE 70 WU 79 (HTK W) Fl del Nido 454
WAE U BT AR 0 LB P R38R, A i
RO URS 7 SRR S AR

1 #RET®

L1 — &3 AU HOEE 2018 4F 8 A =
2019 4 8 H A B 75 0 Jili % Y ( cardiopulmonary by-
pass, CPB) FATHEBET- AR 60 51 B A B35 99 AT
GEo HL BTN 8.0 ILOR BP0 2 28, £ 1 I
7 HTK %4 HTK 41(n=30) ;i del Nido {545
92 DN 2l (n=30) . HEERbRIE . 2P ARG I
R AL RGP B, PIALIE Y AR I ) | A
DR 22 AR R 22 E BT L5 E (left vebt-
ricular ejection fraction, LVEF){H . FAR XI5 1T
Pt HTK AR £ ZE & KRR NAR H AR R ICU
15 B B LU B A Fe 22 5 (P <0.05) , M
HI— BRI 1,

F1 PRF—BlERZEHEE (n=30)
1 H HTK 41 DN 4 Pl

R (S) 58.4+11.4  53.6+12.8  0.142
B/%(n) 17/13 14/16 0.121

1A (kg) 53.8+9.6 53.9£9.7  0.317
O LB 0.63=0.1 0.60£0.1  0.263
22 5iA% (mm) 47.5+12.5  48.5:10.6  0.722
ZEE EFFHKRR AR (mm) 54.6+12.8  47.2:8.1 0.003
LVEF(%) 48.9+12.5  53.24#9.3  0.133
ARHIICU 4584 (n) 4 0 0.038
FAIH 0.186

AVR(n) 11 8

MVR(n) 9 15

BVR(n) 10 7

FEAVR: ESIOREHAR  MVR . R0 B sk S A ; BVR: AVR
B4 MVR,

12 WEBEAFRFx MARERMLESHWE

B IRRERE A R AT B 0T 2 4 | e S5 R R IR
PREIREE . TR AR MR E hb) (VA 78 4 BT
ZALTR AL EE I 1] >480 s J5 , 4 M2 T+ S kR |
TSR/ O 5 XA A ST CPB, 7E B W A+ = 30
WG WA T8 3 O A5 R A O A 4, S8 TR
FEVEIG PO IEAS D) 11, 40 I 78 40 HE S FE R
WH, 285 IR A7 0% | IR W B S WU CPB, 4T
A E AT ARG, 1R %R ICU,
1.3 CPB Zos UgR 4> fifi 78 B s 4L r R TR R X
N T LRI R G A o (TS BR AN ARAR A T
EERTFARR, WA AR 4 000 U, 5%k R
24 50 ml, HRFEK 10 mg,,

AR B ) del Nido 5= HE ph 72 0 F AR i
Jic ', ol P TR R AR A2y AR OV (T A Bk H
A) SRR, TR T L% 2, D HLVR IR & E
SRR B IR B P OT 1 AT AT HET: . HTK 41 .
HTK W HEHETE S F1 4 100~ 120 mm Hg, 0> B35 5
15 LA 50 ~70 mm Hg JE S 4EF5 3 7t E] 5 ~ 8
min, {7 & 4 30 ~ 50 ml/kg, FAIK e K 2 000
ml | B R 180 min O LB I H] T 2 th /2
A K 143 S A s A B A TR R RS )
SHINIER 29 10 min; ¥EFRDBLLANLE - Fi=
6 : 4, DN 4 .del Nido 154k 28 3= 3 KA AR HE 1
F1°0 160~ 180 mm Hg, 28 2247 ek Jik 11 43 391 v 12
J£71°4 140~ 160 mm Hg, A& 47 6 K 1 o 43 Be 29
Ze s Ai=6t 4;F FIHH 20 ml/kg, HAOUK S K H
1 000 ml,90 min Ji AR 4 7 ZEA0HE

%2 del Nido 54K B J7

2 M4 (ml)
20% H FR T 8.15
25% IR EE 4
10%F L4 10

5% IR A 11
2% K Z R H 3.25

4 500 ml FERRRINANAY 5 YR RIS B AR A I
LA A 1 s 4 BYELONR SR A AR TR TR

1.4 BF KRB RFTA G RE O LB 5
KAGHR AR FT(T1) R [ELICU B (T2) . ARJ5 24 h
(T3) F172 h (T4) I HLFRFLEE ( creatine kinase
CK) . 0> WL 7Y JIL PR 3% B [W] T B ( creatine kinase
isoenzyme MB, CKMB) FLA& It E i (lactic dehydro-
genase, LDH) IUMRBEHEATICAR D58, WA T 1Y &2 Bk
TEOLIEATIC SR, X Ik CPB 5 Y L4 25 9 1 1 1%
BLHATHHEO 73 (VP9 = Z2 e 1+ 15 E IR ZR <100+
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EHE EAREX100) XL, WS E AT ARG 24
h IO DIRER O, I8R5 LVEF A LA <
B8] ICU 45 B8 B[] S AR I BT K A R ARG L

1.5 S%itadrriE SitbaPrRH SPSS 23.0
PTG AR EE, FFA IEZS 404 T R DL 5+
PR (xxs) Fon, IR LROR D ¢ K5, A0
RER R, P <0.05 HZESASH %8 X,

2 # R

2.1 —RR PHATEARER A R PR AR O
Fofl R ARAT LVEF 25 B8 iT% 4% . W
AR 4 >50 %, HTK 4R § 48 E 475k K N
R E R, 5 DN HAILEA REFER( P =0.003),
HTK 410 I TR B/ 2276 1CU 58 B 1 JR 3 LR
HE( P =0.038), WEI,

22 BEFARHFEH WA BILE CPB B E T3
ShKBELIT S [ R 8% AP IS 259 o RS
HUAE B ] ICU 45- B B[] AR S5 LVEF {5 AR5
I RAE RAERFEH TG B L, BRI
OoHE G RIET B G B . HTK 20 9 4 38 5 ok o 1
SERFA DN NG HETREZ (P =0.036) , MMifE
VR 5T DN % (P <0.001) , W3 3,

R3 WABFRTARYGOR LB (n=30)

I PR B HTK 21 DN 21 Pl
CPB H}E] (min) 134+42.5 147.2+47.8  0.267
= 2l K BE B A 8] ( min) 94.3+39.7 78.7+31.5  0.097
HIREE/ 1 1 1.2+0.5  0.036
SR &L (ml) 1.366.7+319.8 1 080.0+279.7 0.001
BREE [ n(%) ] 4(13.3) 2(6.7)  0.688
FEHUE A 25 PF 53 8.4+3.0 7.6£2.9  0.359
A JEHUGE S B] (h) 24.4+16.0 30.0£19.5  0.376
ICU 15 B4 A E] (b) 59.3+30.6 58.9+40.8 0.514
ARJG LVEF {E (%) 47.7£10.5 51.4+7.4  0.126
FITFARBIZET (n) 0 0 1.000
RIGEHOTRLRHE (n) 1 0 0.313
ARJ5 TABP {8 il (n) 0 0 1.000

FE TABP: 3k N Rt KA

2.3 AU o A WO H A B
M O WUESFE B, 4347 & B CK .CKMB  LDH [ ¥
FEAE T2 T3 B ] B, 76 T4 2 R R % St
G RAE DA TA] R WL B 2553 ( P >0.05) o H
TV 8 1A e PR A O Bk e B, AR B 5T T 2
PRI G WLABAT Y 1375 2735 Bk CK CKMB Al LDH,,
W4,

3 i

Bifi 7 O IE AR 2 AR KT A9 1 B e 0 M B
MR WA G S B 2 T I R . BRAE O e
T i R ORI R O JULA B ) 7 87 1y 35
FEAEAS AT S A R R T8 VRS A2, OF BLR W G5 IT A
AN [ AR B2 1) e Jok i 722, A BT 3R R e JILOR 4 4
BT EELR, EREA A 0O LR RS
LAV SR RRIETF AR L 2 HEENRZ —,

HTK Y2 H G PR32 058 FH A9 ¥ b 440 452
PR — S A VBRI A B A R AR, 3L

SRR Na® R K K Ca™ i 7, I A 3 K Y

Gz R R4 R IS, 7E Sl ] LR RO L4 A
P RRBCT- 7 S ATP ZKSF D D L7, s
A O LR35 AR 180 min AYCr ULEHR 1fi £ 477 Bsf
(i) , o AT BIAR 2216 R B I 1Y) 7 B

del Nido 15+ W i 9] /& H VT 2% B8 K5 & 11
R ARG LB BT, © N T IR IR 2
A AR N T RN G BESMEEF R . del Nido 15
PRI A 1 4 e HE A s K 8 a2 (4,
DT R B0 AR W Ry B A, TR 20% A AR 2 40 I
T BEPR AR S A AR I 22 ph R 1 T RAF RS2 vh &
g5 HHEA RAF RO AR R L S
22 3L St. Thomas 75 LIS (4 310 1 £ &b A 1%,
PR RS TR e A R TR ) o A T
AL, del Nido 58 i 2 11 &2 3 5] ] 54 90 ~ 120
min">', [FIRE R BRGS0 LR B 5 %, A
Z R 18 F H 5 £ 8 Buckberg 155 359K 2 47 X
FOT R T HA IR T A O LR O

R4 PMLEH CK CKMB LDH {H7EAS I8 5 A LA (n =30, xs)

- CK( pmol/L) CKMB( pmol/L) LDH( pmol/L)
i HTK % DN 4 P HTK 4 DN #H P HTK 4 DN 4 P
Tl 1.47£0.80  1.25+0.55 0.206 0.28+0.07  0.43+0.09 0.472 4.66x1.83 4.22.0:1.31  0.298
™ 11.94+4.93  11.36x4.95  0.649 1.34:0.63  1.400.56 0.702 9.22+2.45  9.89+2.86 0.335
(K 14.20£6.05 12.5546.03  0.294 0.9740.47  0.87+0.29 0.357 9.66+2.65  8.90+2.75 0.348
T4 9.15£6.56  9.13+7.87 0.989 0.42+0.17  0.41%0.14 0.761 8.00+2.89  7.10+2.18 0.179
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TEE P A, AL SE Buckberg 153 1
Bt ENLRZ WIS HE T del Nido (SR AE MK
AU WU B o7 B il RAR A 18 3 8 3
N BN 0 WULBR B AT A7 7 40 DU | AL 455 1 FH A3
Rl B A4 BR |, 42 A BIL, e e ot o UL B4 4 47 2 45
Heaz R B KRR >,

IML¥E H CK, CKMB J& Jz Bty UL 43 1) 50k g
bro AWFFEERE B8 CK . CKMB 1EA 5 H1 8 8 (1 7+
L B T TR L LA S i PR G . SR
T AR E TG4 22 5 $2R T PR
PRI O L PR A 38R A 3T, 3 A1 52 Bl 7 3 ) T
JE L A TEHE S R RS EF (B LG S
HFE]  ICU 45 B B 8] S AR5 I &0 1 0L 55 TE 48 112
a5, DA SRR R T RS R Y AR
RAFE T BE (90% L 1) S I 705k, — RS E A Meta
AL T HTK 578 KA A O LR AL
RGO R EE DI A R EES .S
ABFFEEE AT , 55 Sh— BT Ao A EI A
GO ES 7ol S 01 A A VNI IR 5% = T NS 2 i i OB 1
JE Ol WG R WG T2 25 e AR SRR R
7, HTK ZHAEARFEF TR AR MR B8 DN K ( P <
0.05) , ARl & A OB IEAE ICU 155 B8 10 L R IH 3
( P <0.05) , RHT EF {EARXFEAK, A S W T HTK
YR BRI BN TR, AN i P14 B A I PR 15
JE SRR E AT , N—E R T HTK WA
FHFALDURROR,, A& TR IR B
F I RENLO RS, 7k 3 Al RR2H 24 1,4 ¢ 1 000
R ISR 2H | St. Thomas [IVR 20 % HTK W 241, K& BL7E
ARG ODREYR . | O WLBGEECHE 55 75 1 HTK W 414 B
BRI, e SR RIS R, HTK 490 L
RS AR T RSN B3 (E I RS 045 30 d AET=
RHILREZES ., EHIN HTK BWAERNOIEFA
BE N FARMER I — PR R

TEABIGEH  HTK sl d 52 i F AR, &
FEFHRTE /(P <0.05) ;del Nido 2H 7 77% F i 151) 52
Ji T BCHE T HTK A SR X AR T 5 A5 8R 2
AIRKEIR G 7, E RS B, ATkt o o 5 o 0
R AITEAE KU, (PR (B 1 B 02 HTK 4 1
TR R, T B HERR 2 A 0V W, e K
W [ml CPB H, 5| e I Y 7 B B HL fff B 2K L., T
HTK A b Be s, 8 R 5, i ZE [E P9 del Nido 15
IR0 — P g N T BC ], A7 AE — 2 A I ) i et 4 11
R XU, 32 i PR AT P 2 %5 TR TR 3R

AWFFAEAE— SR BR P, — 2 Il 43 B ) ]
AR, HFEA R BN R I E 4, —

SEATIGE 2R AS ] sk G A7 7 2 18] B Ak 1) B0 i R
BEA, PR Ay B A JU a3 LS 2 P 500 S e 3 WA 4
AARBRGEARATAG DU BRI A ke 5 28 R 1Y)
FEA S E— 2L T SR ATHETE R 5T

AL [T, AT R T AR BT AR
i F HTK 8% del Nido {54 A8 EAT KL 4G O LR
PCR AR o fE AT HTK A4 o
H—E LB A BT AT LS
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