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bstractA 

This study showed that both balanced 6% HES 130/0.4 (Tetraspan) 

and saline-based 6% HES 130/0.4 were equally effective for 

hemodynamic stabilization of patients undergoing major urologic 

procedures without any significant impact on acid base or renal functions. 

In the context of safety concerns that has been raised recently regarding 

the use of HES in critically ill patients, it is time to reevaluate the safety 

of using HES intraoperatively and whether we still need to continue using 

these solutions or not.the  third  generation  of  tetrastarches shows a 

significantly improved safety profile without any loss  of  volume  effect  

compared  to  first-  and  second- generation  HES  preparations.                
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Hydroxyethyl Starches 
With the development of a new generation of hydroxyethyl starches (HES), 

there has been renewed interest in their clinical potential. High doses of first- and 

second-generation HES were associated with adverse effects on renal function, 

coagulationand tissue storage, thereby limiting their clinical applicability. Newer 

HES products have lower molar substitution and in vivo molecular weight, 

resulting in more rapid metabolism and clearance. 

A recent systematic review of randomized clinical studies on the use of fluid 

therapy in various types of surgical procedures found no evidence to recommend 

one type of fluid therapy over another. Neither was there sufficient evidence to 

provide guidance on the optimal amount of fluid to use in elective surgical 

procedures. 1 It was therefore concluded that guidelines for perioperative fluid 

management must be procedure specific; in the absence of firm evidence for one 

approach or another, individualized, goal-directed fluid administration should be 

used.2 

Despite the absence of clear recommendations for anyparticular fluid 

therapy, there is plentiful debate aboutthe relative merits of crystalloid or colloid, 

and evenabout different types of colloids.3 

Development of HES: Hetastarch to Tetrastarch 
The first HES product, i.e., Hespan® (DuPont Pharmaceuticals,Wilmington, 

DE), was made available in theUnited States in the 1970s. Since then, further 

generationsof HES have been developed, differing in their mean molecular weight 

(MW), molar substitution (MS),and C2/C6 ratio. Hydroxyethylstarches are 

identified bythree numbers, e.g., 10% HES 200/0.5 or 6% HES 130/0.4.4 
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The first number indicates the concentration of the solution,the second 

represents the mean MW expressed inkiloDalton (kDa), and the third and most 

significant oneis MS. These parameters are highly relevant to the 

pharmacokineticsof HES(table 1).4 

Concentration  

Concentration mainly  influences the initial  volume  effect:  6% HES 

solutions are  iso-oncotic in vivo, with  1:l replacing about 1:l of blood loss, 

whereas 10% solutions are  hyperoncotic, with   a  volume   effect   considerably 

exceeding the infused  volume  (about  145%).4 

Molecular Weight 

In common with all of the synthetic colloids, HES are polydisperse systems 

containing particles with a wide range of molecular mass.  In polydisperse systems, 

the determination of particle mass or relative molecular mass gives averages, 

which depend on the method used. The MW can be described in one of two ways: 

weight averaged MW (Mw) and number averaged MW (Mn).4 

 

 

 

 

 

Table 1: Characteristics of Hydroxyethyl Starch (HES) Preparations 
 

Concentration 
andSolvent 

 
MeanMolecular 

Weight,kDa 

 
Molar 

Substitution 

 
C2/C6 
Ratio 

 
MaximumDaily 

Dose,ml/kg 
 

HES670/0.75 
 

6%balancedsolution 
 

670 
 

0.75 
 

4.5:1 
 

20 


