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A b s t r ac t
The fluid administration for intensive care of critically ill patients is one of the pillars in intensive care medicine. The rational use of fluid therapy
must include adequate knowledge of the pharmacological aspects of these agents whose characteristics frame the concept of fluid therapy. The
same holds for neurological crisis patients that the fluid therapy strategies aim to guarantee requirements to maintain oxygenation and cerebral
blood flow in physiological constants.
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The fluid administration for intensive care of critically ill patients is
one of the pillars in intensive care medicine.1 The rational use of fluid
therapy must include adequate knowledge of the pharmacological
aspects of these agents whose characteristics frame the concept of
fluid therapy.2 The same holds for neurological crisis patients that the
fluid therapy strategies aim to guarantee requirements to maintain
oxygenation and cerebral blood flow in physiological constants.3
In patients with intracranial hypertension, neurointensivists,
and neurosurgeons know when to start the treatment to mitigate
the processes associated with the failure of the competitive
mechanisms described in the Monroe-Kellie doctrine. Fluid therapy
management for intracranial hypertension is usually initiated
based on results of multimodal monitoring or based on imaging
findings as suggested by the BEST-TRIP trial.4 In contrast, little has
been described to do withdrawal of fluid therapy and is usually
based on medical judgment. Abrupt and unscheduled withdrawal
of hyperosmolar/mannitol solutions has been associated with
rebound intracranial hypertension. 5,6 We think that the abrupt
suspension can be the cause of deleterious phenomena in
intracranial hypertension scenarios.
Our objective is to propose to analyze some aspects associated
with fluid therapy in neurocritical care. This will provide strategies to
identify and help clinicians to make the scheduled withdrawal of fluid
therapy used for the management of intracranial hypertension. The
fluid therapy is used as patients can tolerate oral intake or tube feeding
yet to start. Another aspect is the therapeutic nature of the fluid used.
Hypertonic saline to keep serum sodium high and reduce cerebral
edema. Medications used for resuscitation and keeping MAP normal
for CPP are in infusion form and require fluids administration. The
details of fluid aspects of the compounding nature of medications are
beyond the scope of this discussion and will not be further discussed.
Cessation of certain fluids is the focus and the most important among
these are hypertonic saline and maintenance IV fluid.
Hypertonic saline is used with titration mode at the beginning
followed by a fixed rate once some stability is seen. The shift
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of hypoosmolar fluid from the intracellular level to the vascular
compartment is the goal. Intracranial pressure is one aspect that
can guide when to gradually withdraw this therapy. There are
other indications like hyponatremia-induced seizures, vasogenic
edema due to brain tumor, and increasing filling pressure. With
normal renal functions, the drop of serum sodium can be sudden
if hypertonic saline is stopped rather than a gradual reduction.
This sudden drop in serum sodium will lead to a stable condition
to an unstable condition with a rebound cerebral shift of fluid.
The presentation is confusion, decreased alertness, and possible
acute seizure. This process should be done once the underlying
neurological crisis is stable and close watch on the serum sodium
with a gradual reduction in infusion rate. Supplement in the form
of oral salt tablets can be used.
Maintenance fluids with frequent boluses are used to keep
MAP above a certain level to keep CPP high and perfusion pressure
adequate in cerebral vasospasm. Abrupt cessation might seem the
right choice with neurogenic pulmonary, neurogenic cardiac, or
both, although this will lead to an intravascular reduction in filling
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Fig. 1: Steps for gradual cessation of fluid therapy like hypertonic saline in neurointensive care

pressure. This reduction will reduce flow to the vasospastic areas
and ultimately delayed neurological deficit. This is complicated
due to the product of therapeutic-induced hypertension for the
treatment of cerebral vasospasm and normal renal function. Renal
clearance is high due to higher renal perfusion pressure and fluid
loss with cessation of intravenous fluid will be a negative impact on
the impact of induced hypertension effect on vasospasm treatment.
In conclusion fluid therapy is one of the most important therapy
in neurointensive care. It has associated complications and just
like any other therapy, sudden cessation will lead to untoward
consequences. Critical care fluid protocols like hypertonic saline
protocol can help to mitigate this complication (Fig. 1). Daily team
rounding at the bedside should include the type, rate, indication,
and duration of fluid therapy discussion.
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