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ABSTRACT Objective: To compare the effects of Histidine-Tryptophan-Ketoglutarate Solution and Cold blood cardioplegia in
valve surgery, and provide evidence for clinical myocardial protection perfusion strategy. Methods: A retrospective analysis of single-
center data was used to select 529 patients with valve surgery who underwent cardiopulmonary bypass (CPB) from May 2015 to August
2018. Divided into cold blood cardioplegia group (n=326) and HTK solution group (n=203). Propensity score matching was used to
adjust for differences between the two groups, and 73 matched pairs were identified. The primary end point was CPB time, aortic block
time, ICU (intensive care unit) length of stay (LOS), and intraoperative changes in serum sodium concentration. Secondary end point
included postoperative ventilator assist time, the use of IABP (Intraaortic ballon pump) and new dialysis, 30-day mortality and major
postoperative complications. Results: For the matched, the average aortic block time and CPB time of the cold blood cardioplegia group
was longer than HTK solution group, and the difference was statistically significant (P<0.05). There was acute transient hyponatremia in
the HTK group (P<0.05), and there was no significant difference in ICU LOS and other clinical outcomes. Conclusions: During cardiac
valve surgery, both cardioplegia techniques were consistent in the early clinical results, which can be selected according to the surgical
procedure and the patient's economic level.
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Table 1 Preoperative and Operative Patients's Characteristics before the matched

Variable Blood Cardioplegia(n=326) HTK Solution (n=203) P
Age( year) 60.6+ 12.8 559+ 13.1 <.001
Male gender(% ) 229(70.0) 120(59.1) <.001
BMI 257+ 44 25.1% 44 .001
Hypertension 199(61.0) 101(49.7) <.001
Diabetes 43(13.1) 13(6.4) <.001
Dyslipidemia 125(38.3) 35(17.2) <.001
Myocardial inarction 110(33.7) 22(10.8) <.001
CHF 32(9.8) 38(18.7) <.001

Cerebrovascular 12(3.6) 10(4.9) .05
COPD 23(7.0) 15(7.3) .834
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EF% 49.1+ 13.1 51.0% 12.9 .024
Creatinine(mg/dL) 1.03+ 1.6 1.15¢ 1.6 .008
Hematocrit(%) 41.7% 6.6 42.0+ 7.0 .150
NYHA functional class
I 12(3.6) 6(2.9) <.001
i 56(17.1) 47(23.1) <.001
11 224(68.7) 128(63.0) <.001
v 34(10.4) 22(10.8) <.001
Redo operation 6(1.8) 11(5.4) <.001
Type of surgery
AVR 72 (22) 17 (8.3) <.001
MVR 154(47) 22(10.8) <.001
DVR 13(3.9) 28(13.7) 2
+TVP/TVR 40(12.2) 32(15.7) 048
+CABG 38(11.6) 92(45.3) <.001
+Thrombectomy 11(3.3) 12(5.9) 137

Note: Data are presented as mean* standard deviation or n (% ). BMIL, body mass index; CHF, indicates congestive heart failure; COPD, chronic
obstrutive pulmonary disease; EF, ejection fraction; NYHA, New York Heart Association; CABG, coronary artery bypass grafting;
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Table 2 Preoperative and Operative Characteristics for the Matched Patients

Variable Blood Cardioplegia(n=73) HTK Solution (n=73) P
Age(year) 58.8% 15 57.9% 15 903
Male gender( % ) 47(63.4) 43(58.9) .090
BMI 26.1% 4 25.5+ 4 116
Hypertension 40(54.7) 39(53.4) 611
Diabetes 6(8.2) 7(9.5) .899
Dyslipidemia 16(21.9) 13(17.8) .061
Myocardial inarction 10(13.6) 7(9.5) .068
CHF 14(19.1) 16(21.9) .602
Cerebrovascular 3(4.1) 4(5.4) .896
COPD 5(6.8) 4(5.4) 977
EF(%) 49.0+ 13.1 50.7+ 12.9 179
Creatinine(mg/dL) 1.01+ 0.8 1.13+ 1.0 181
Hematocrit(%) 41.5+ 7.4 409+ 7.0 .691

NYHA functional class
I 22.7) 1(1.4) 824
I 11(15.0) 10(13.6) 917
I 46(63.0) 48(65.7) 734
v 14(19.1) 13(17.8) 604
Redo operation 2(2.7) 1(1.3) 926
Type of surgery

AVR 20 (27.3) 18 (24.2) 741
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MVR 17(23.2)
DVR 9(12.3)
+TVP/TVR 14(19,1)
+CABG 11(15.0)
+Thrombectomy 2(2.7)

14(19.1) 562
13(17.8) 074
11(15.0) 248
14(19.1) 248

3(4.1) 824

Data are presented as mean + standard deviation or n (%). BMIL, body mass index; CHF, indicates congestive heart failure; COPD, chronic obstrutive

pulmonary disease; EF, ejection fraction; NYHA, New York Heart Association; CABG, coronary artery bypass grafting;
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Table 3 Operative and Clinical Outcomes for the Matched Patients

Variable Blood Cardioplegia(n=73) HTK Solution (n=73) P
CPB time(min) 149.9+ 443 132.6+ 52.8 .001
Aortic cross-clamp(min) 115.6x 24.9 95.7+ 31.2 <.001
Intraoperative sodium(mmol/L)

Before CPB 140.2+ 4.0 140.4+ 3.8 238
After cardioplegia 136.4% 3.7 135.5+ 3.6 <.001
Final CPB 138.7+ 4.0 139.2+ 3.3 <.001

ICU day 1 139.5+ 3.1 130+ 5.7 712

ICU LOS(days) 6.23+ 4 6.12+ 4 .685

IABP use 4(5.4) 3(4.1) .896
Clinical stroke 1(1.4) 1(1.4) >.999
Prolonged(>24 h)ventilation 8(10.9) 10(13.6) 756
New onset dialysis 2(2.7) 3(4.1) 824
Reexploration for bleeding 3(4.1) 1(1.4) 714
30 day mortality 2(2.7) 1(1.4) .824

Data are presented as mean * standard deviation or n (%); CPB: cardioplulmonary bypass time;

ICU LOS: intensive care unit length of stay; IABP: Intraortic ballon pump.
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