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Introduction  

Perioperative fluid management in pediatrics has been 

the subject of many controversies in recent years, but fluid 

management in the neonatal period has not been considered in 

most reviews and guidelines. The literature regarding neonatal 

fluid management mainly appears in the pediatric textbooks and 

few recent data are available, except for resuscitation and fluid 

loading during shock and major surgery. In the context of 

anesthesia, many neonates requiring surgery within the first 

month of life have organ malformation and/or dysfunction 

(Murat et al., 2010).  

It has been more than 50 yr since the landmark article in 

which Holliday and Segar proposed the rate and composition of 

parenteral maintenance fluids for hospitalized children. Much 

of our practice of fluid administration in the perioperative 

period is based on this article. The glucose, electrolyte, and 

intravascular volume requirements of the pediatric surgical 

patient may be quite different than the original population 

described, and consequently, use of traditional hypotonic fluids 

proposed by Holliday and Segar may cause complications, such 

as hyperglycemia and hyponatremia, in the postoperative 

surgical patient. There is significant controversy regarding the 
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choice of isotonic versus hypotonic fluids in the postoperative 

period (Bailey et al., 2010).  

A volume replacement therapy compensates a reduced 

intravascular volume to stabilize and maintain hemodynamics 

and vital signs. For this therapy, a physiologically-based 

solution comprising both, osmotic and colloid osmotic 

components, should be administered. The basic requirement for 

a sufficient fluid replacement and volume resuscitation therapy 

in children are the profound and special knowledge of the 

physiological and pathophysiological interactions in water 

balance and electrolyte metabolism in childhood, the 

pharmacology of the applied solutions and the adequate 

monitoring of this fluid and volume replacement therapy. 

Wrong dosages and side effects are reasons for a negative 

postoperative outcome in children (Winter and Sablotzki, 

2010). 
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Aim of the Work 

to highlight the basic and advanced means of intra-

operative fluid management in pediatrics and neonates for 

proper postoperative outcome in pediatrics and neonates. 
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Chapter (1) 

Physiological considerations: 

Neonates are not just small adults, major physiological 

changes occur within the first days and months of life. They 

mainly concern body composition, renal function and changes 

in the cardiovascular system (Murat et al., 2010).  

Body fluid composition  

Water makes up 50-75 % of the body mass. The most 

important determinants of the wide range in water content are 

age and gender: a. the water content of a newborn, an 

adolescent and an elderly man are approximately 75, 60 and 50 

%; b. after puberty males generally have 2 to 10 % higher water 

content than females (Figure 1) (Ruth and Wassner, 2006). 

 

Figure (1): Winters diagram with the subdivision of TBW, ICF and 

ECF as a function of age (Ruth and Wassner, 2006).  
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Throughout fetal life and during the first 2 years of life 

the distribution of body fluid undergoes a gradual but 

significant change. TBW represents as much as 80% of body 

weight in premature infants, 78% in full-term newborns and 

65% in infants of 12 months of age compared to 60% in adults 

show in table(1) (Murat et al., 2010). 

Table (1): Relation of body fluids to age (Murat et al., 2010) 

 
Premature 

Full-
term 

1 
yr. 

3 
yr. 

9 
yr. 

Adult 

Body weight BW( kg)  1.5 3 10 15 30 70 

Body surface area 
BSA(m2)  

0.15 0.2 0.5 0.6 1 1.7 

BSA/BW 0.1 0.07 0.05 0.04 0.03 0.02 

TBW(%BW)  80 78 65 60 - - 

ECF(% BW)  50 45 25 20 - - 

ICF (% BW)  30 33 40 40 - - 

Body fluid compartment  

These age-related changes in TBW are mainly reflect 

changes in ECF with growth. As the body cells proliferate and 

organ development progresses, the ECF volume decreases 

proportionally. It represents 50% of BW in premature infants, 

45% in full-term newborns and 25% in infants of 12 months of 

age compared to 20% in adults. The ICF compartment increases 

only moderately during the first year of life, representing 33% 


