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Comparing Custodiol with St Thomas 

Kober et al., Eur Surg Res 1998;30:243–251



Parameter Custodiol St	Thomas

Type	of solution intracellular solution (low sodium) extracellular solution (high	
sodium)

How does it work HTK	is an	hyperpolarizing solution (low
sodium,	moderate	potassium
concentrations), diastolic heart arrest

STH	is depolarizing the
myocardial membranes (high	
sodium,	high	potassium),	
diasystolic heart arrest

Practical issues HTK	is ready to use STH	has to be prepared before
the operation:	HCO3	must	be
added in	order to adjust the pH

Additives none Procaine:	Animal models showed
that during cardiac arrest the
permeation of H-ions from intra
to extracellular space was	
impaired.	Hence a	strong	buffer
is needed,	which protects the
extracellular space

Mode	of
administration

Single	dose, cold ischemia times for up
to three hours

Repetitive administration,	has to
be given every 20-45	minutes
(surgical procedures must	be
suspended during each 2	minute
infusion)





HTK and STH in pediatric surgery
• Study period: 2004-2007
• Groups: H(Custodiol) n=63, S(St Thomas) n=55
• Type of operations: 
• Biventricular outflow tract reconstruction (Nikaidoh, REV), double-

switch surgery for corrected transposition of the great arteries
(cTCA), arterial switch Operation (ASO) à Long term myocardial
ischemia

• Administration: Custodiol was cooled at 4°C-8°C and perfused via 
the aortic root at an initial perfusion pressure of 80-100 mm Hg. 
When the myocardium was at a standstill, the perfusion pressure
was maintained to 40-60 mm Hg, and the HTK soiution was infused
over 5-7 minutes. All cases were perfused with the Single dose at 
40-50 ml/kg during aortic cross-clamping. During perfusion of HTK 
solution, hemodilution and electrolyte imbalance were avoided by
aspirating all the crystalloid soiution into the C.A.T.S directly from the
coronary sinus.







H= HTK
S = STH





HTK vs STH: pediatric surgery
The major advantages of HTK solution:  
- buffer effect enhances the efficiency of anaerobic glycolysis
- ketoglutarate acts as an intermediary in Krebs cycle and is a 

precursor of nicotinamide adenine dinucleotide (NAD)
- mannitol decreases cellular edcma
- Kresh et al. noted that protein buffers such as histidine might

be superior to bicarbonate in 
stabilizing intracellular pH and the recovery of postischemic
biochemical and mechanical parameters

- del Nido et al. demonstrated that the significant buffering
capacity in a crystalloid solution can be effective in preserving
myocardial adenosine triphosphate stores, improving
postarrest contractile function, and minimizing myocardial
necrosis



HTK vs STH: pediatric surgery
Liu et al. showed that:
à doses of inotropic agent in the HTK group and in the St. Thomas group during the weaning of CPB were

almost equal
à spontaneous defibrillation occurred in more patients in the HTK group
à The level of CK was always measured to evaluate the myocardium damage on postoperative days
à The level of CK in all cases had increased markedly on the early post operative days, but CK in the HTK 

group was less than in group S (no significance) on postoperative day 1 and was significantly less than
that in group S on postoperative day 2 (p <0.05)

Conclusion:
à The study showed the myocardium was damaged inevitably undergoing long-term complicated surgical

procedures
à HTK solution was more effective than the St. Thomas on the recovery of damaged myocardium

Discussion:
à Hachida et al. indicated that promoting anaerobic glycolysis during ischemia by HTK results in superior

prolonged preservation of the energetic and contractile functions of the heart
à Takeuchi et al. also demonstrated that administration of histidine containing

cardioplegia solution promotes anaerobic glycolysis and improves recovery of high-
energy phosphates and contractile function in hypertrophied myocardium



SUMMARY
An optimal cardioplegia should have the following
attributes:
(i) a rapid diastolic arrest
(ii) effective and definite myocardial protection
(iii) arrest should be readily and rapidly reversible
(iv) low toxicity
à HTK solution meets all these criteria

Advantages of HTK: 
• single-dose perfusion
• long-term protection
• and low potassium concentration
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