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Balanced Crystalloid Solution

• Crystalloid  should be the first fluid for resuscitation
• Non-balanced vs balanced crystalloid solution
• What is this issue?
• What the benefit of this balanced crystalloid solution in the 

perioperative period and critical care ? 
• When we use, do we need to alternate bottle between balanced and 

non balanced crystalloid solution?    



• Basic physiology and pharmacology of  balanced crystalloid solution
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• Important clinical applications
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• Conclusion
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The Balanced Crystalloid Solution for the 
Critically and Non Critically Ill Patients

ศ.พญ.สุณีรัตน คงเสรพีงศ

ภาควชิาวสิัญญวิีทยา

คณะแพทยศาสตรศิรริาชพยาบาล



Type of Fluid 

Balanced solution: different solutions with different electrolyte composition 
close to plasma composition



Bicarb base balanced crystalloid solution





Malate  improve survival



Why Balanced Solution ?

• 0.9% NSS (high Na+, high Cl-) non-balanced solution
• Dilutional acidosis when large amount was infused
• Any clinical effect?





• Balanced crystalloids have a sodium, potassium, and chloride content
closer to that of extracellular fluid and, when given intravenously,
have fewer adverse effects on acid–base balance. 
• Preclinical research has demonstrated that saline may cause 

hyperchloremic metabolic acidosis, inflammation, hypotension, acute 
kidney injury, and death



• NON SEPSIS: 
oBalanced crystalloids demonstrated lower hospital or 28-/30-day mortality
oNew acute kidney injury occurred less frequently with balanced crystalloids 

• SEPSIS
omajor adverse kidney events occurring in the first 30 days were less with 

balanced crystalloids than saline

• Balanced crystalloids should be provided preferentially to saline in 
most critically ill adult patients.



• Randomized trials in the operating room have demonstrated that 
using balanced crystalloids rather than saline prevents the 
development of hyperchloremic metabolic acidosis and may reduce 
the need for vasopressors

• Observational studies among critically ill adults have associated 
receipt of balanced crystalloids with lower rates of complications, 
including acute kidney injury and death

• Most recently, large randomized trials among critically ill adults have
examined whether balanced crystalloids result in less death or severe
renal dysfunction than saline





Normal saline versus balanced-salt solution as intravenous fluid 
therapy during neurosurgery: effects on acid-base balance and 
electrolytes. JNeurosurg Sci 2017 Jun;61(3):263-270. 

Method

• 30 adult patients who underwent craniotomy were randomly allocated into two groups 
of 15 patients each

• The non-balanced group received 0.9% normal saline while the balanced group received 
Sterofundin®ISO as the intraoperative fluid for maintenance

Results

• non-balanced group, significant changes were noted in the pH, base excess and 
bicarbonate values over time compared to its respective baseline values (P<0.01)

• Both mean sodium and chloride levels were also significantly higher compared to its 
baseline values respectively (142.6±2.4 versus 138±2.7 mmol/L, P<0.01 and 105.7±4.1 
versus 113.2±3.0 mmol/L (P<0.01)



Normal saline versus balanced-salt solution as intravenous fluid 
therapy during neurosurgery: effects on acid-base balance and 
electrolytes. JNeurosurg Sci 2017 Jun;61(3):263-270. 

Conclusion

A balanced solution (Sterofundin®ISO) provided significantly better control 
over acid-base balance, sodium and chloride levels when used as 
intraoperative fluid maintenance and replacement during elective 
neurosurgery.



MODERN APPROACHES TO CORRECTION OF 
HYPERNATREMIA IN NEUROSURGICAL PATIENTS
Georgian Med News 2016 Nov;(Issue):12-16

• The use of Sterofundin in complex therapy of electrolyte disturbances, 

particularly of hypernatremia in neurosurgical patients after removal of 

brain tumors, is reflected in the form of significant regression of increased 

sodium concentration in plasma compared with the method of use 

"hypotonic" hemodilution, saluretics and potassium-sparing diuretics.





In lower concentrations,
• human albumin and the crystalloid solution Sterofundin ISO were 

cytoprotective in comparison with the NaCl control. 



Animals infused with balanced crystalloid SteroIso exhibited the least 
effects on kidney function







Among patients with sepsis, the effect of balanced crystalloids vs saline 
on mortality was greater among patients for whom fluid choice was 
controlled starting in the ED compared with starting in the ICU.























• Retrospective cohort (30,994 patients) using 0.9% NSS compared with   

Premier perspective comparative database (926) balanced crystalloids 

solution on the day of surgery

• The primary outcome was major morbidity  

• The secondary outcomes included minor complications and   

acidosis related interventions.







Conclusion

• Benefit of Balanced Crystalloid solution for crystalloid resuscitation
• Critical care: compare to NSS

oBetter renal function
o Less ICU and hospital stay
oBetter outcome in ICU

• Non critical care 
• Better electrolyte
• Better gut function
• Lesser complications

• Acetate base is better
• Sterofundin …malate …good conversion more and more data of 

outcome improving


