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Abstract: Increased intracranial pressure (ICP) is a life-threatening neurological emergency commonly associated with traumatic
brain injury, stroke, intracranial hemorrhage, brain tumors, hydrocephalus, central nervous system infections, and other neurological
disorders. Elevated ICP can compromise cerebral perfusion, resulting in secondary brain injury, neurological deterioration, permanent
disability, or death if not managed promptly and effectively. Nurses play a pivotal role in the early identification, continuous monitoring,
prevention of complications, and implementation of evidence-based interventions aimed at maintaining optimal cerebral perfusion
and minimizing neurological damage. This review article examines the pathophysiology, causes, clinical manifestations, diagnostic
approaches, medical management, and comprehensive nursing strategies for patients with increased ICP. Special emphasis is
placed on critical care nursing interventions, monitoring techniques, patient positioning, airwmay management, fluid and electrolyte
balance, pharmacological considerations, family support, and rehabilitation. Effective nursing management contributes significantly
to improved patient outcomes, reduced morbidity, and enhanced quality of care for patients experiencing elevated intracranial
pressure.
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Introduction

Increased intracranial pressure (ICP) is a serious
neurological condition characterized by a sustained rise in
pressure within the cranial vault. Under normal
physiological conditions, intracranial pressure ranges
between 5 and 15 mmHg in adults. Sustained pressures
exceeding 20 mmHg are generally considered abnormal
and require prompt intervention (Carney et al., 2017).
Elevated ICP is a common complication of various
neurological disorders and represents a major cause of
morbidity and mortality worldwide.

The concept of intracranial pressure is based on the
Monro-Kellie doctrine, which states that the cranial cavity
is a rigid structure containing three primary components:
brain tissue, cerebrospinal fluid (CSF), and blood. Since
the skull is non-expandable, an increase in the volume of
one component must be compensated by a decrease in
another component. Failure of these compensatory

mechanisms leads to increased ICP and impaired cerebral
perfusion (Smith & Amin-Hanjani, 2019).

Increased ICP can develop following traumatic brain injury,
intracerebral hemorrhage, ischemic stroke, brain tumors,
hydrocephalus, cerebral edema, meningitis, encephalitis,
and metabolic disturbances. The condition can rapidly
progress to brain herniation and death if not recognized
and managed appropriately. Nurses are often the first
healthcare professionals to identify subtle neurological
changes indicating rising ICP and therefore play a crucial
role in patient survival and recovery.

This review explores the multifaceted aspects of increased
ICP and highlights evidence-based nursing management
strategies essential for optimizing neurological outcomes.

Understanding Intracranial Pressure
Intracranial pressure represents the pressure exerted by
the contents of the cranial cavity. According to the Monro-

Kellie hypothesis, the intracranial compartment consists of
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approximately 80% brain tissue, 10% cerebrospinal fluid,
and 10% blood. Any increase in the volume of one
component without a compensatory decrease in another
results in increased pressure within the skull (Monro, 1783;
Kellie, 1824).

Initially, compensatory mechanisms such as displacement
of CSF into the spinal canal, increased CSF absorption,
and reduction of cerebral blood volume help maintain
normal ICP. However, these mechanisms have limited
capacity. Once exhausted, even minor increases in
intracranial volume can lead to significant rises in ICP,
causing cerebral ischemia and neuronal injury.
Maintaining adequate cerebral perfusion pressure (CPP) is
critical for brain function. CPP is calculated using the
formula:

CPP = Mean Arterial Pressure (MAP) - ICP

A CPP between 60 and 70 mmHg is generally considered
necessary to maintain adequate cerebral blood flow.
Elevated ICP decreases CPP, thereby compromising
cerebral oxygenation and nutrient delivery (Bratton et al.,
2007).

Etiology of Increased Intracranial Pressure

Numerous neurological and systemic conditions can result
in increased ICP.

Traumatic brain injury remains one of the most common
causes worldwide. Brain contusions, epidural hematomas,
subdural hematomas, diffuse axonal injury, and cerebral
edema frequently contribute to intracranial hypertension
following trauma (Carney et al., 2017).

Cerebrovascular disorders such as ischemic stroke,
intracerebral hemorrhage, and subarachnoid hemorrhage
can produce cerebral swelling and blood accumulation
within the cranial cavity, increasing ICP.

Brain tumors contribute to elevated ICP through direct
mass effect, obstruction of CSF pathways, and associated
vasogenic edema. Both primary and metastatic tumors
may cause significant intracranial hypertension.
Hydrocephalus, characterized by abnormal accumulation
of CSF, can result from congenital abnormalities, infection,
tumors, or hemorrhage. Excessive CSF volume increases
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intracranial pressure and may necessitate surgical
intervention.

Central nervous system infections including meningitis,
encephalitis, and cerebral abscesses can provoke
inflammatory edema and increased intracranial volume.
Additionally, metabolic disorders, hepatic encephalopathy,
hypoxic injuries, and severe hypertension may contribute
to elevated ICP.

Pathophysiology of Increased Intracranial Pressure
The pathophysiological process of increased ICP begins
when intracranial compensatory mechanisms become
overwhelmed. As pressure rises, cerebral blood vessels
may become compressed, reducing cerebral blood flow
and oxygen delivery.

Reduced cerebral perfusion leads to tissue hypoxia,
anaerobic metabolism, and cellular dysfunction. The
resulting cytotoxic edema further increases intracranial
volume, creating a vicious cycle of worsening intracranial
hypertension.

As ICP approaches or exceeds mean arterial pressure,
cerebral perfusion becomes severely compromised.
Prolonged cerebral ischemia can result in irreversible
neuronal damage and cerebral infarction.

One of the most devastating consequences of elevated
ICP is brain herniation. Herniation occurs when brain tissue
shifts from one intracranial compartment to another due to
pressure gradients. Common herniation syndromes
include uncal, central, cingulate, and tonsillar herniation.
These conditions are medical emergencies associated with
high mortality rates (Greenberg, 2020).

Clinical Manifestations

The clinical presentation of increased ICP varies according
to the severity, location, and rate of pressure elevation.
Headache is often one of the earliest symptoms. Patients
frequently describe worsening headaches that are more
severe in the morning due to increased cerebral blood
volume during recumbency.

Nausea and projectile vomiting commonly occur as ICP
rises. Vomiting may occur without preceding nausea and

often reflects brainstem involvement.
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Altered level of consciousness is a significant indicator of
neurological deterioration. Patients may progress from mild
confusion and irritability to lethargy, stupor, and coma.
Visual disturbances including blurred vision, diplopia,
papilledema, and impaired pupillary responses may
develop due to pressure on cranial nerves and optic
structures.

Motor deficits such as weakness, hemiparesis, abnormal
posturing, and impaired coordination may emerge as
cerebral structures become compressed.

The classic Cushing's triad—hypertension with widened
pulse pressure, bradycardia, and irregular respirations—is
a late sign indicating severe intracranial hypertension and
impending brain herniation (Cushing, 1901).

Seizures may occur due to cortical irritation and neuronal
dysfunction associated with elevated ICP.

Diagnostic Evaluation

Accurate diagnosis of increased ICP requires a
combination of clinical assessment and diagnostic
investigations.

Neurological examination remains fundamental in
identifying early signs of intracranial hypertension.
Assessment includes evaluation of consciousness,
pupillary responses, motor function, cranial nerve integrity,
and vital signs.

The Glasgow Coma Scale (GCS) is widely used to monitor
neurological status and detect deterioration. A declining
GCS score often indicates worsening intracranial
pathology.

Computed tomography (CT) scanning is the primary
imaging modality for evaluating increased ICP. CT scans
can identify hemorrhage, edema, mass lesions,
hydrocephalus, and midline shift.

Magnetic resonance imaging (MRI) provides superior soft
tissue visualization and may detect subtle abnormalities
not visible on CT.

Direct ICP monitoring through ventricular catheters,
intraparenchymal monitors, or subarachnoid bolts provides
continuous  pressure measurements and guides
therapeutic interventions. Ventriculostomy remains the
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gold standard because it allows both pressure monitoring
and CSF drainage (Badjatia et al., 2016).

Laboratory investigations including arterial blood gases,
electrolyte analysis, coagulation studies, and infection
markers assist in identifying underlying causes and
monitoring treatment response.

Medical Management

Medical treatment aims to reduce intracranial pressure,
maintain cerebral perfusion, and prevent secondary brain
injury.

Osmotic therapy is commonly employed to decrease
cerebral edema. Mannitol acts by drawing water from brain
tissue into the intravascular compartment, thereby
reducing ICP. Hypertonic saline has also emerged as an
effective alternative for managing intracranial hypertension
(Cook et al., 2020).

Sedation and analgesia reduce metabolic demand,
agitation, and sympathetic stimulation, thereby helping
control ICP. Agents such as propofol and fentanyl are
frequently used in neurocritical care settings.

Mechanical ventilation may be required to maintain
adequate oxygenation and carbon dioxide control.
Hypercapnia causes cerebral vasodilation and increased
ICP, whereas controlled normocapnia helps optimize
cerebral blood flow.

Surgical interventions may include decompressive
craniectomy, hematoma evacuation, tumor resection, or
ventriculostomy placement depending on the underlying
pathology.

Anticonvulsants may be prescribed to prevent seizures,
particularly following traumatic brain injury or intracranial
hemorrhage.

Nursing Assessment in Patients with Increased ICP
Comprehensive nursing assessment is essential for early
recognition of deterioration and evaluation of treatment
effectiveness.

Neurological assessment should be performed frequently
and systematically. Nurses monitor level of consciousness,
orientation, GCS score, pupillary size and reactivity, motor

responses, speech, and sensory function. Even subtle
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changes may indicate increasing ICP and require
immediate medical attention.

Vital signs should be closely monitored for evidence of
Cushing's triad or hemodynamic instability. Continuous
monitoring facilitates early detection of deterioration.
Respiratory assessment includes evaluating airway
patency, respiratory rate, oxygen saturation, breath
sounds, and ventilator parameters. Hypoxia and
hypercapnia can exacerbate intracranial hypertension.
Assessment of fluid balance, electrolyte status, urine
output, and serum osmolality is crucial, particularly in
patients receiving osmotic therapy.

Pain, agitation, and environmental stressors should be
evaluated because these factors can increase intracranial
pressure.

Nursing Management of Increased Intracranial
Pressure

Neurological Monitoring

Continuous neurological monitoring is one of the most
important nursing responsibilities. Regular assessment
enables prompt recognition of neurological decline.
Documentation of changes in GCS scores, pupillary
responses, motor function, and cognitive status provides
valuable information for treatment planning and evaluation.
Nurses should immediately report signs such as unequal
pupils, declining consciousness, worsening headache,
abnormal posturing, or seizure activity.

Positioning and Alignment

Proper positioning plays a vital role in reducing ICP. The
head of the bed should generally be elevated to
approximately 30 degrees unless contraindicated.
Elevation promotes venous drainage from the brain and
helps decrease intracranial pressure.

The head and neck should remain in neutral alignment to
prevent obstruction of jugular venous outflow. Excessive
neck flexion, rotation, or hip flexion should be avoided
because these positions can increase ICP.

Frequent repositioning should be performed carefully to
avoid sudden increases in intracranial pressure.

Airway and Respiratory Management
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Maintaining a patent airway and adequate oxygenation is
essential. Hypoxia and hypercapnia cause cerebral
vasodilation and increased ICP. Nurses monitor oxygen
saturation, arterial blood gases, respiratory patterns, and
ventilator settings.
Endotracheal suctioning should be performed only when
necessary because it may transiently elevate ICP.
Preoxygenation and limiting suction duration help minimize
adverse effects.
Nurses collaborate with respiratory therapists and
physicians to ensure optimal ventilation and oxygenation.
Fluid and Electrolyte Management
Careful management of fluid balance is critical. Both fluid
overload and dehydration can negatively affect cerebral
perfusion and intracranial pressure.
Nurses monitor intake and output, daily weight, laboratory
values, and signs of fluid imbalance. Particular attention
should be given to sodium levels because disorders such
as syndrome of inappropriate antidiuretic hormone
secretion (SIADH) and cerebral salt wasting frequently
occur in neurological patients.
Administration of intravenous fluids should follow
prescribed protocols while avoiding hypotonic solutions
that may worsen cerebral edema.
Medication Administration
Nurses are responsible for the safe administration and
monitoring of medications used to control ICP.
When administering osmotic agents such as mannitol or
hypertonic saline, nurses assess serum electrolytes, renal
function, and hemodynamic status. Monitoring for
dehydration, electrolyte abnormalities, and hypotension is
essential.
Sedatives, analgesics, anticonvulsants, corticosteroids
(when indicated), and antihypertensive medications should
be administered according to established protocols.
Close observation for therapeutic effects and adverse
reactions supports safe patient care.
Temperature Management
Fever increases cerebral metabolic demand and may
exacerbate intracranial hypertension. Nurses monitor body
temperature regularly and implement interventions to
maintain normothermia.
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Antipyretic medications, cooling blankets, temperature-
regulating devices, and treatment of underlying infections
may be required. Effective temperature management
contributes to improved neurological outcomes.
Prevention of Activities that Increase ICP

Certain activities can significantly increase intracranial
pressure. Nurses should minimize factors that trigger
Valsalva maneuvers, excessive coughing, straining during
bowel movements, agitation, and pain.

Stool softeners may be administered to prevent
constipation. Adequate analgesia and sedation help
reduce physiological stress and ICP fluctuations.
Environmental stimulation should be minimized in critically
ill patients experiencing severe intracranial hypertension.
Nutritional Support

Adequate nutrition is necessary to support healing and
neurological recovery. Critically ill neurological patients
often experience hypermetabolism and increased energy
requirements.

Nurses collaborate with dietitians to ensure appropriate
enteral or parenteral nutrition. Monitoring nutritional status,
weight, blood glucose levels, and feeding tolerance helps
optimize patient outcomes.

Skin Integrity and Pressure Injury Prevention

Patients with increased ICP frequently require prolonged
bed rest, increasing the risk of pressure injuries. Nurses
conduct regular skin assessments and implement
preventive measures including pressure redistribution
surfaces, repositioning schedules, and meticulous skin
care.

Maintaining skin integrity reduces complications and
promotes recovery.

Family Education and Psychosocial Support

Family members often experience significant emotional
distress when a loved one develops increased ICP. Nurses
provide education regarding the patient's condition,
treatment plan, monitoring devices, and prognosis.

Clear communication fosters trust, reduces anxiety, and
enhances family participation in care. Emotional support
and counseling resources should be offered whenever
needed.
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Complications of Increased Intracranial Pressure
Despite aggressive management, increased ICP can lead
to numerous complications. Cerebral ischemia, seizures,
hydrocephalus, respiratory failure, aspiration pneumonia,
deep vein thrombosis, pressure injuries, electrolyte
disturbances, and brain herniation are among the most
serious consequences.

Nurses play a central role in identifying early warning signs
of  complications and implementing  preventive
interventions.  Vigilant ~ monitoring  and  timely
communication with the healthcare team are essential for
minimizing adverse outcomes.

Rehabilitation and Long-Term Nursing Care

Following stabilization, many patients require extensive
rehabilitation to address physical, cognitive, emotional, and
functional impairments. Rehabilitation begins during the
acute phase and continues throughout recovery.

Nurses collaborate with multidisciplinary teams including
physiotherapists, occupational therapists, speech-
language pathologists, psychologists, and rehabilitation
physicians. Interventions focus on mobility enhancement,
cognitive stimulation, communication support, self-care
training, and psychosocial adaptation.

Family involvement remains essential during rehabilitation,
as caregivers often assume significant responsibilities
following hospital discharge.

Future Directions in Neurocritical Care Nursing
Advances in neurocritical care continue to improve the
management of increased ICP. Emerging technologies
such as multimodal neuromonitoring, cerebral oxygenation
monitoring, continuous electroencephalography, artificial
intelligence-assisted  neurological assessment, and
advanced imaging techniques are enhancing patient care.
Evidence-based  nursing  protocols,  specialized
neurocritical care training, and interdisciplinary
collaboration are expected to further improve outcomes.
Continued research is needed to identify optimal nursing
interventions and develop innovative approaches to
managing intracranial hypertension.
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Conclusion
Increased intracranial pressure is a complex neurological
emergency requiring prompt recognition, comprehensive

assessment, and  coordinated  multidisciplinary
management. Failure to control elevated ICP can result in
cerebral ischemia, irreversible neurological damage, brain
herniation, and death. Nurses occupy a central role in the
prevention, detection, monitoring, and management of
intracranial hypertension. Through vigilant neurological
assessment, airway management, appropriate positioning,
fluid and electrolyte regulation, medication administration,
complication prevention, and family support, nurses
contribute substantially to positive patient outcomes.
Evidence-based nursing interventions remain fundamental
in preserving cerebral perfusion, reducing secondary brain

injury, and promoting recovery among patients
experiencing increased intracranial pressure. As
neurocritical care continues to evolve, nursing

professionals will remain essential leaders in delivering
safe, effective, and patient-centered care for individuals
affected by this life-threatening condition.
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