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A Comparison of the Effects of Histidine-tryptophan-ketoglutarate Solution versus
Cold Blood Cardioplegic Solution on Myocardial Protection in Mitral Valve Surgery

Yong-Seon Choi, M.D.*, Sou-Ouk Bang, M.D.*, Byung-Chul Chang, M.D.**,
Sak Lee, M.D.**, Chol-Hee Park, M.D.*, Young-Lan Kwak, M.D.**

Background: Ischemia-reperfusion injury related to unsuccessful myocardial protection affects postoperative ventri-
cular function and mortality during open-heart surgery. We prospectively compared the effects of administration of his-
tidine-tryptophan-ketoglutarate (HTK) solution and cold blood cardioplegia (CBC) on myocardial protection and clinical
outcome in patients undergoing mitral valve surgery. Material and Method: Seventy patients with mitral regur-
gitation (MR) undergoing mitral valve surgery were randomly divided into the HTK group (n=31) and the CBC
group (n=31); eight patients were excluded. Perioperative hemodynamics, cardiac medications, pacing, postoperative
outcomes and complications were recorded during the hospital stay. All patients received follow-up for at least 6
months postoperatively for morbidity and mortality. Result: There were no significant differences in the hemody-
namics between the groups during the study period, except for the mean pulmonary artery pressure (MPAP),
PCWP and CVP that were lower in the HTK group at 15 min after weaning of CBP. There were no differences
for inotropic support and pacing during the 12 hrs postoperatively between the groups. CK-MB values on day 1
and day 2 were 77454 and 41+23 for the HTK group and 70469 and 44+34 for the CBC group, respectively
(p=NS). Postoperative clinical outcomes were similar in both groups for at least 6 months during the follow-up

period. Conclusion: These results suggest that the use of HTK solution is as safe as cold blood cardioplegia in
terms of myocardial protection.
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o7 #WAslel 10 mLkgE 80~ 100 mmHge] #Feto g
F9sldet. HTKol A= A83Ee] gl= HTK £
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Table 1. Demographic data
HTK group CBC group
(n=§i) m=31) p value
Age (yr) 51.2%13.3 50.7+14.1  0.897
BSA (m’) 1.7£0.1 17202 0316
Gender (M/F) 17/14 14/17 0.446
Hypertension 8 6 0.544
Diabetes mellitus 3 1 0.612
CHF 4 1 0.354
LVEF (%) 6617 66x7 0.881
Acute symptom (months)  2.3£2.7 1.7£2.0 0.286
Chronic symptom (yrs) 4.7+7.0 2.5+3.9 0.131
Preoperative ECG
NSR/A-fib 16/15 16/15 1.0
Preoperative medications
Digoxin 12 12 1.0
ACE inhibitors 21 18 0.43
CCB 4 3 1.0
B-blockers 2 4 0.671
Diuretics 24 24 1.0

HTK=Histidine-tryptophan-ketoglutarate; CBC=Cold blood cardio-
plegia;, BSA=Body surface area; CHF=Congestive heart failure;
LVEF=Left ventricular ejection fraction; NSR=Normal sinus thythm;
A-fib=Atrial fibrillation; ACE=Angiotensin converting enzyme;
CCB=Calcium channel blocker.
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Table 2. Operative data

Table 3. Postoperative data

HTK group CBC group

(n=31) m=3ny  PYale

MV replacement 10 (32%) 15 (48%) 0.196
MV repair 21 (68%) 16 (52%)
TAP 8 (26%) 9 (29%) 0.776
Maze 5 (16%) 5 (16%) 1.0
TAP+Maze 4 (13%) 2 (6%) 0.671
ACC time (min) 7527 80+27 0.482
CPB time (min) 112+30 115+36 0.727
chlf;“aizznﬁz after 14 45%) 10 (2%) 0243
Patients treated with (at OR)

Vasopressors 4 (13%) 7 23%) 0.508

Inotropic drugs 8 (26%) 7 23%) 0.767

Vasodilators 4 (13%) 1 3%) 0.354

HTK CBC
group group p-value
(n=31) (m=31)
CK-MB on day 1 (ng/ml) 77+54 70+69 0.649
CK-MB on day 2 (ng/ml) 41£23 44+4 0.732
Patients treated with (at ICU)
Vasopressors 516%) 7 (23%) 052
Inotopic drugs 8 (26%) 13 (42%) 0.18
Vasodilators 13 (42%) 15 (48%) 0.61

Pacemaker use at ICU 14 (45%) 14 (45%) 1.0
Atrial fibrillation 4 (13%) 3 (10%) 1.0
Re-operation 1 1

Ventilatory care (hr) 12.1¢5.1 14.7¢7.8  0.179
ICU day 23+0.5 23#05 0.853
Hospital day 13839 14932  0.257

HTK=histidine-tryptophan-ketoglutarate; CBC=cold blood cardio-
plegia; MV=Mitral valve, TAP=Tricuspid annuloplasty; ACC=
Aortic cross clamping; CPB=Cardiopulmonary bypass; OR=
Operating room.
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A ALFEZZAE AL Fole AdurEago] A&
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ol HTKT-Z CBCTollA 77 57+22 ng/mLe} 54436

l‘

HTK=Histidine-tryptophan-ketoglutarate; CBC=Cold blood cardio-
plegia; CK-MB=Creatine kinase-MB; ICU=Intensive care unit.
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A 2 oW g e F 7 7 Aol slsdeh
(Table 3). +% ¥ 20074 1-%477}%] JHE e 629
o] 22t F HA13A 9 *u‘ A B FSg HolA
At #abe alsdoh

#

MAE A sldAd AARA 717 5 A2 48 ¢
AT 750l G v|X = Fo3 Az AAAY
3ol Qe TE Aloks AlFstHA FAo Azt

59 BES BExog vl dsHAal A F A
ol Fgo] T Y A7l A A X

© 714 sldFRol AFREMA Fe A A(glycogen)

ARlAtotE| = Al ATP)o]  whEA] Tra=]w
A AFE £l o|EA Hrh79]. °lH
9 YA AALESH oA ABFE Y&
Z9 &4 AAE 7€ AF AA Ve ‘:4%35& &
o] Qli[10,11], °1& A ANA o= b gy
A7t eh(12].
AF7HA | U A REE o) vhekslt AR A
o] dtslglon B €4 44
Aol vl dFE Weol EunEivt. A4
ol ¥4 AZANRE Fof vk 3AollA] AZA A

>,
Y

— 402 —



Table 4. Changes in hemodynamic variables

F8M 9
ABAY S5k AT 7s HE

TO T1 T T3 T4
HR HTK 81+17 83=12 85+10 8549 86=11
(beats/min) CBC 81+16 8529 85+19 88+15 85£10
MBP HTK 95+15 7518 81+13 7911 79£9
(mmHg) CBC 9349 7312 82+12 76+9 7710
MPAP HTK 2349 184* 19+3 20%5 18+4
(mmHg) CBC 26+8 205 204 20%3 194
PCWP HTK 14+5 11+3* 13+3 14%3 1343
(mmHg) CBC 16+6 134 154 1443 1344
CVP HTK 443 72% 9:+3 93 8+3
(mmHg) CBC 6+2 8+3 9:+3 8+3 8+3
PVRI HTK 208+139 184+66 15345 140+117 11943
(dynes-sec-cm_5 -mz) CBC 294174 182175 136+47 143151 14763
SVRI HTK 2,063719 1,765%390 2,027+647 1,612+419 1,573+408
(dynes-sec'cm>*m”) CBC 2,453+762 1,748+629 1,898+565 1,670£483 1,659+436
CI HTK 3.8+1.2 32409 3.0+0.7 3.7+0.7 3.840.7
(L/min/m?) CBC 3.440.7 32108 3.3+0.9 3.540.9 34110
RVEF HTK 33412 29+7 275 2845 30+4
(%) CBC 29412 29+7 29+6 2711 2547

TO=Before induction of anesthesia; T1=15 min after the discontinuation of cardiopulmonary bypass; T2=After sternal closure; T3=6
hr after intensive care unit arrival; T4=12 hr after intensive care unit arrival; HR=Heart rate; MBP=Mean systemic blood pressure;
MPAP=Mean pulmonary arterial pressure; PCWP=Pulmonary capillary wedge pressure; CVP=Central venous pressure; PVRI=
Pulmonary vascular resistance index; SVRI=Systemic vascular resistance index; CI=Cardiac index; RVEF=Right ventricular ejection
fraction; HTK=Histidine-tryptophan-ketoglutarate group; CBC=Cold blood cardioplegia group. *=Showed statistically significant
decrease of MPAP, CVP and PCWP in HTK group compared with group at the time of TI.
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