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Balanced salt solutions (BSS) are isotonic electrolyte solutions 
that help to maintain electrolyte balance in the body. Many 
newer compositions have come up in the last decade and are 
increasingly being used perioperatively. Phenytoin sodium is one 
of the commonest drugs used in neuroanesthesia practice, often 
used intraoperatively in high-risk head injury patients. We report 
our observation of the physical incompatibility of acetate–maleate 
buffered BSS and phenytoin sodium in our clinical practice.

A 44-years-old male sustained a severe traumatic brain injury and 
had an admission Glasgow coma scale (GCS) score of 5. Non-contrast 
computed tomography head revealed right fronto-temporo-parietal 
acute subdural hematoma with multiple contusions. The patient 
was shifted to the operation theater for hematoma evacuation and 
decompressive craniectomy. In addition to a 16-G cannula inserted 
on the dorsum of the left hand, a central venous catheter was 
inserted in the right internal jugular vein. Normal saline 0.9% and 
acetate–maleate buffered BSS were used to replace the fluid deficits. 
Intraoperatively, the surgeon requested administration of a loading 
dose of phenytoin sodium (1 g) that was diluted in 500 mL normal 
saline (NS). This was infused via another three-way connector in the 
already running infusion line in the dorsum of the hand. The drop 
rate was adjusted to run the drug very slowly. Soon after, on close 
observation, the formation of white precipitate was noticed in the 
tubing, distal to the three-way connector. The infusion was stopped 
immediately before the precipitated solution could enter circulation. 
On reviewing, BSS was noted to be flowing through the other end of 
the three-way connector that mixed with the NS–phenytoin causing 
precipitation. The BSS infusion was disconnected from the three-
way and the tubing sets were changed. The drug was subsequently 
administered through an independent infusion line. 

In neurosurgery, BSS maintain a more favorable metabolic 
profile and are often used intraoperatively in neurosurgical cases.1 
However, those who are naïve in handling these relatively newer 
fluids, might not be aware of their interactions with other drugs. 
Various factors like pH reduction, effect of cosolvents, time delay 
from the dilution, temperature, and exposure to air may play a role 
in physical incompatibility. The pH of acetate–maleate buffered 
BSS is 5.1–5.9 while that of phenytoin sodium is 10–12. Propylene 
glycol, an organic co-solvent used to prepare phenytoin sodium 
injection interacts with glucose that results in enhancement of the 
precipitation of phenytoin.2 Hence, phenytoin sodium should not be 
diluted in dextrose solutions for infusion. In contrast, BSS containing 
calcium and acetate–maleate buffer may also possibly interact with 
propylene glycol to form a precipitate. This can be one of the several 
other reasons for physical incompatibility. In an experimental study 

done by Heiderich et al., authors found formation of a precipitate 
when phenytoin comes in contact with BSS and NS at various 
dilutions.3 For intravenous infusion, the standard fluid used for 
dilution is NS, and the concentration of phenytoin should not 
be more than 10  mg/mL. At this concentration, precipitation of 
phenytoin with NS has never been reported in clinical practice.

We recommend administering phenytoin separately through 
a completely independent intravenous line to avoid accidental 
admixture with other intravenous fluids especially while using 
three-way connectors.
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