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AR 5, AR5 24 h CK-MB & ¢ TnT 5T del Nido fHH I ; M5 1] del Nido (5 , (U ESZ BN ) B4, i I S P 1 P R iy
AP 15 min B A i A5 4 245 05 2t v 1 HTK 5480 .

[E8]  ADEMEOIUR; del Nido B4 ; 4 2R (0 & IR - — BRIS I

[FESES] Rs514 [XHktRERE] A [XEHES] 1007-4368(2024)02-210-08
doi: 10.7655/NYDXBNSN230615

Comparison of the myocardial protective effects of del Nido and HTK cardioplegia in adult
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[Abstract] Objective: To explore the clinical application effects of del Nido and histidine - tryptophan - ketoglutarate (HTK)
cardioplegia in patients with left ventricular hypertrophy (LVH ) undergoing open-heart surgery. Methods: A total of 75 LVH patients
who underwent cardiopulmonary bypass (CPB) surgery in our hospital from January 2021 to December 2022 were retrospectively
collected and were divided into del Nido group (group D, 39 cases) and HTK group (group H, 36 cases) according to the type of
cardioplegia used during open - heart surgery. General information, interoperative anesthesia and cardiopulmonary bypass data,
postoperative clinical information, and changes in perioperative myocardial markers were compared between the two groups. Results:
After releasing aortic cross-clamp (ACC) , the incidence of ventricular fibrillation (VF)was lower in the group D than in the group H
(P <0.01). Among patients with VF, the duration of VF, defibrillation times, and defibrillation energy were lower in the group D than
in the group H(P < 0.05). The group D had a longer time for spontaneous heart rhythm recovery than the group H(P < 0.05) , and the
temporary pacemaker usage rate was higher in the group D than in the group H (P < 0.05).The group D had a higher vasoactive -
inotropic score (VIS)score 15 minutes after the end of CPB than the group H(P < 0.001) , while there was no significant difference in
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VIS scores between the two groups 15 minutes before the end of the operation and 6 hours after the operation (P > 0.05). In terms of
myocardial markers, only at 24 hours after surgery , the levels of creatine kinase isoenzymes-MB(CK-MB)and cardiac troponin T(c¢TnT)
were higher in the group H than in the group D (P < 0.05) ; there was no significant difference in myocardial markers between the two
groups at 48 hours after surgery (P > 0.05). Conclusion: Both del Nido and HTK cardioplegia can be safely used for myocardial
protection in patients with LVH during surgery. However, the use of HTK cardioplegia is associated with a higher incidence of VF after
ACC removal and higher levels of CK-MB and ¢TnT at 24 hours after surgery compared to del Nido cardioplegia. On the other hand , the

use of del Nido cardioplegia is associated with a longer time to recovery of spontaneous heart rhythm, a higher temporary pacemaker

usage rates, and a higher doses of vasoactive drugs at 15 minutes after ACC removal compared with HTK cardioplegia.
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Table 1 General data
Variables Group D(n=39) Group H(n=36) P

Gender[n(%) ]

Male 22(56.4) 22(61.1) 0.680

Female 17(43.6) 14(38.9)
Age(years,x +5) 59.4+11.0 58.4+10.0 0.685
BMI(kg/m*,x + ) 247 +43 25235 0.554
ASA(X £5) 32+04 32+0.5 0.496
NYHA (x +5) 2.7+0.6 2.7+0.7 0.890
Hypertension[n(%) ] 17(43.6) 15(41.7) 0.866
DiabetesMellitus[ n(%) ] 6(15.4) 4(11.1) 0.586
Hyperlipemial n(%) ] 5(12.8) 6(16.7) 0.638
COPD[n(%) ] 1(2.6) 0(0.0) >0.999
Atrial fibrillation[ n(%) ] 7(17.9) 5(13.9) 0.632
Stroke[n(%) ] 4(10.3) 2(5.6) 0.453
Smoking history[n(%) ] 12(30.8) 8(22.2) 0.403
Alcohol consumption history[ (%) ] 5(12.8) 7(19.4) 0.434
ACEI/ARB[n(%) ] 2(5.1) 4(11.1) 0.419
B-blokers[n(%) | 27(69.2) 22(61.1) 0.460
Calcium blockers[ n(%) ] 15(38.5) 13(36.1) 0.833
Causes of left ventricular hypertrophy[n(%) ] 0.141

Aortic valve stenosis 14(35.9) 19(52.8)

Hypertrophiccardiomyopathy 25(64.1) 17(47.2)
Preoperative echocardiogram

IVS(mm,x + ) 16.6 + 3.8 17.0+4.3 0.705

LVPW(mm,x +s) 124 +£2.0 128 +2.4 0.537

LVEDD (mm,x + ) 50.5+7.7 49.0+6.9 0.372

LVEF(%,x £) 61.0+6.5 61.9+5.6 0.497

LVM(g,x +s) 316.8 +91.2 314.1 £98.6 0.904

LVMI(g/m’,x + 5) 182.9 £43.1 183.3 +54.4 0.846

F2 MWMABEFRMEIMEIAERHLE

Table 2 Comparison of surgical and cardiopulmonary bypass outcomes between the two groups

Variables Group D(n=39) Group H(n=36) P

Procedures[ n(%) | 0.141

Aortic valve replacement 14(35.9) 19(52.8)

Morrow 25(64.1) 17(47.2)
Duration of procedures(min,x + s) 268.3 + 69.2 285.8 £54.7 0.229
Duration of cardiopulmonary bypass(min,x + s) 132.4 +53.6 139.9 + 48.1 0.527
Duration of aortic cross-clamp(min,x + s) 91.9 + 40.0 99.8 +39.2 0.386
Priming volume(mL,X * s) 1 038.5 + 288.0 1033.3+343.9 0.944
Cardioplegia volume (mL,X # s) 1 566.7 + 563.0 1851.4 +587.3 0.035
Times of administering cardioplegia (¥ + s ) 14+05 1.3+£0.5 0.819
Duration of administering cardioplegia (min,x + ) 56+12 8.1+1.1 <0.001

2.4 FHLLE S LR E P A2 NT-proBNP 89 Ju st Fr PR B R 7 2200, 45 R o - H 4 CK-

T1~T3 £ B[] 2 1O AR &P FINT-proBNP 7K MBERIA S F DAL (F 42=6.22, P=0.015) , 22 7 A Giit
L 4, XTI ] A5 RO RS A R NT-proBNP 24785 S5 2H CK-MB i 25 s 7] B 28 4 Sl v I B
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Table 3 Comparison of recovery of spontaneous heart rhythm and VIS score between the two groups

Variables Group D(n=39) Group H(n=36) P

VF[n(%) ] 9(23.1) 19(52.8) 0.008
Duration of VF(min,x +s) 0.2+0.5 0.7+1.1 0.019
Shocks of VF(x + ) 0.3+0.6 09=+1.1 0.006
Total energy of shocks(J,x £s) 8.2+16.0 239 +28.5 0.005
Time for cardiac contraction recovery(min,% +5) 27+1.5 20+1.2 0.021
Temporary pacing[n(%) | 13(33.3) 5(13.9) 0.049
Duration of temporary pacing(min,x + s) 25.6 +40.3 11.7+31.4 0.098
VIS

15 min after cardiopulmonary bypass 174 +£3.4 14.6 2.9 <0.001

15 min before the end of surgery 13.5+34 13.0 + 4.1 0.576

6 h after surgery 10.1 £4.8 10.7 £ 5.1 0.590

(Fuw=116.39,P < 0.001) ,HHMEFEE KT DAHF
41=9.25,P =0.001) , 2R A GITFE L. X%
BF ] 5,45 P R 2 (e (IsFfRD) D7 22908, 45 SR Bon
T2 B[] s5 H 41 CK-MB B & & F D 41 (F=10.17, P=
0.002) 2= 54 Ge it 27 2 S5 T T1 A1 T3 B [a] a5 9 25
CK-MB b8, 2R TGt 2 X (P> 0.05,%4).
PN Ry 22t R B, WAL R
CK.cTnT FI NT-proBNP #& K F 55, 2 R TG4

=4

XCF w3 514 0.16.,3.86.,0.07, P AH 43 51 4 0.695 .
0.053.0.792) ; XF 4 2H B % & B 3] £ CK L ¢TnT F1
NT-proBNP 2354 W R 2 (434 IR Jr 22508, 25
FOR T2 a5 H 41 o TnT B 2 5 F D 41 (F=4.58, P=
0.036) , 2= A3 Geit 2 2 5 1 T1H1T3 B[] 5 P 2
B Tl LS, Z R gt 2 (P >0.05); 1t
Hh, W 2H B 5 4% IF ] 5 CK I NT-proBNP 45, 25 %
TGt X (P>0.05,5%4),

MAEE OAARE Y F1 NT-proBNP HILE 5

Table 4 Comparison of myocardial markers and NT-proBNP between the two groups

(x+s)

Time point Groups CK(mg/mL) CK-MB(ng/mL) ¢TnT(pg/mL) NT-proBNP (pg/mL)
T1 D(n=39) 27.8 +13.3 31+1.8 16.0+7.3 1463.6 +1446.0
H(n=36) 289 +10.4 32+£32 17.1 £ 11.7 1431.7 +1254.1
T2 D(n=39) 171.1 £ 109.9 32.1+£22.2 707.0 £ 514.3 42583 +6092.5
H(n=36) 188.9 +194.1 53.2+34.1 1044.6 = 827.0 43553 +£6002.3
T3 D(n=39) 120.7 + 69.7 15.1+15.2 490.9 + 454.6 3525.8+3079.1
H(n=36) 122.7 £ 114.0 18.0 = 18.4 639.2 +493.7 4060.3 + 6 388.8

Compared with Group H, P < 0.05. T1: within 24 h before surgery. T2:24 h after surgery. T3:47 h after surgery.
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Table 5 Comparison of postoperative data between the two groups

Variables Group D2 (n=39) Group H41 (n=36) P
Duration of mechanical ventilation(d, x +s) 3.0+45 43+73 0.358
Duration of ICU stay(d, x +s) 49+52 54+72 0.727
Duration of hospitalization(d, x £ ) 225+172 224+ 142 0.979
Postoperative complications[n(%) ]
Pulmonary infection 5(12.8) 8(22.2) 0.365
New myocardial infarction 0(0) 1(2.8) 0.480
Acute renal dysfunction 2(5.1) 5(13.9) 0.250
Malignant arrhythmia 2(5.1) 2(5.6) >0.999
Low cardiac output syndrome 0(0) 2(5.6) 0.227
Stroke 1(2.6) 0(0) >0.999
Tracheotomy 1(2.6) 4(11.1) 0.188
Reoperation for hemostasis 1(2.6) 0(0) >(0.999
Mortality 1(2.6) 3(8.3) 0.345
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