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Abstract
Normal pressure hydrocephalus (NPH) is a neurological disorder characterized by an abnormal accumulation of 

cerebrospinal fluid (CSF) within the brain’s ventricles, leading to an enlarged cerebral ventricular system. Despite the 
term “normal pressure,” individuals with NPH often exhibit symptoms of increased intracranial pressure, including gait 
disturbances, cognitive decline, and urinary incontinence. This condition primarily affects older adults, with the average 
age of onset typically occurring in the sixth or seventh decade of life.

The hallmark clinical triad of NPH consists of gait disturbances, cognitive impairment, and urinary incontinence. Gait 
abnormalities manifest as a shuffling walk with short steps and difficulty maintaining balance. Cognitive decline may 
present as memory deficits, executive dysfunction, and overall impaired cognitive processing. Urinary incontinence often 
occurs later in the disease course and can contribute significantly to the patient’s overall functional decline. Diagnosis 
of NPH is challenging, and the condition is often underdiagnosed or misdiagnosed due to the overlap of symptoms with 
other neurological disorders, such as Parkinson’s disease or normal aging. The gold standard for diagnosis involves 
clinical evaluation, neuroimaging studies, and lumbar puncture. Imaging modalities, such as magnetic resonance 
imaging (MRI) and computed tomography (CT) scans, help assess ventricular enlargement and rule out other potential 
causes of the symptoms. The exact etiology of NPH remains elusive, and the condition is often considered idiopathic. 
However, several risk factors have been identified, including a history of subarachnoid hemorrhage, meningitis, or head 
trauma. Additionally, conditions such as Alzheimer’s disease and vascular dementia may contribute to the development 
or exacerbation of NPH symptoms. Treatment options for NPH primarily involve surgical interventions aimed at diverting 
or removing excess CSF. The most common surgical procedure is a ventriculoperitoneal shunt, which establishes 
a drainage pathway for CSF from the brain to the abdominal cavity, relieving intracranial pressure. Shunt surgery 
has shown varying degrees of success in improving symptoms, and careful patient selection is crucial for favorable 
outcomes.
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Introduction
Normal Pressure Hydrocephalus (NPH) is a neurological disorder 

characterized by an abnormal accumulation of cerebrospinal fluid 
(CSF) in the brain’s ventricles, leading to an increase in intracranial 
pressure [1]. Unlike other forms of hydrocephalus, NPH occurs 
when the pressure within the brain remains within the normal range. 
This condition predominantly affects older adults, often presenting 
a challenging diagnosis due to its overlapping symptoms with other 
neurological disorders. Normal Pressure Hydrocephalus (NPH) is a 
neurological disorder characterized by the abnormal accumulation 
of cerebrospinal fluid (CSF) in the brain’s ventricles, leading to a 
distinctive triad of symptoms: gait disturbance, urinary incontinence, 
and cognitive impairment [2]. Despite its prevalence, NPH often 
remains underdiagnosed and misinterpreted due to its similarities 
with other neurodegenerative conditions, such as Parkinson’s disease 
and Alzheimer’s disease. This enigmatic condition poses diagnostic 
challenges, as the symptoms may overlap with those of aging-related 
ailments, making it imperative for healthcare professionals to be 
vigilant in recognizing and distinguishing NPH to initiate timely 
intervention [3]. Understanding the pathophysiology of NPH is crucial 
for both accurate diagnosis and effective management. Unlike other 
forms of hydrocephalus, NPH is unique in that the cerebrospinal fluid 
accumulates in the ventricles of the brain without a significant increase 

in intracranial pressure. The underlying mechanisms leading to this 
abnormal CSF buildup and the subsequent impact on brain function 
remain subjects of ongoing research. This complexity underscores 
the need for interdisciplinary collaboration among neurologists, 
neurosurgeons, and other healthcare practitioners to unravel the 
intricacies of NPH and provide optimal care for affected individuals 
[4].

Normal Pressure Hydrocephalus (NPH) stands as an intriguing 
yet often underdiagnosed neurological disorder characterized by an 
abnormal accumulation of cerebrospinal fluid (CSF) in the brain’s 
ventricles [5]. Despite its prevalence, NPH remains a challenge for 
medical professionals due to its subtle symptomatology that can be 
mistaken for other age-related conditions. This condition primarily 
affects the elderly, adding to the complexities of diagnosis in a 
population already prone to various neurological disorders [6]. The 
triad of symptoms, consisting of gait disturbances, cognitive decline, 
and urinary incontinence, forms the hallmark presentation of NPH. 
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However, the insidious onset and the overlap of these symptoms with 
those of other neurodegenerative disorders often lead to delayed or 
misdiagnosis, contributing to the substantial morbidity associated 
with this condition [7]. The etiology of NPH remains elusive, further 
complicating the understanding of its pathophysiology. Theories 
involve disturbances in CSF dynamics, impaired absorption, or 
overproduction of CSF. Recent advances in neuroimaging techniques, 
such as magnetic resonance imaging (MRI) and cerebrospinal fluid 
biomarkers have provided valuable insights into the structural and 
biochemical changes associated with NPH [8]. Early identification 
and intervention are crucial for improving patient outcomes, making 
it imperative to heighten awareness among healthcare professionals 
regarding the nuanced presentation of NPH.

This comprehensive exploration delves into the intricacies of 
Normal Pressure Hydrocephalus, unraveling its clinical features, 
diagnostic challenges, and current management strategies [9]. By 
shedding light on the complexities surrounding NPH, this discussion 
aims to foster a deeper understanding among healthcare providers, 
researchers, and the general public alike [10].

Causes of normal pressure hydrocephalus

The exact cause of Normal Pressure Hydrocephalus remains 
unclear, but several factors have been associated with its development. 
These include: 

Idiopathic: In many cases, NPH is considered idiopathic, meaning 
the cause is unknown.

It may result from a combination of genetic and environmental 
factors.

Secondary causes: Certain medical conditions such as subarachnoid 
hemorrhage, meningitis, or head trauma can lead to NPH.

Tumors and cysts within the brain can obstruct the normal flow of 
cerebrospinal fluid.

Symptoms of normal pressure hydrocephalus: NPH presents 
with a triad of symptoms, commonly referred to as Hakim’s triad. 
These symptoms include: 

Gait disturbances: Individuals with NPH often experience 
difficulty walking, characterized by a shuffling gait and unsteady 
balance.

The gait disturbances may resemble those seen in Parkinson’s 
disease.

Cognitive impairment: Memory loss, difficulty concentrating, and 
other cognitive impairments may be present.

These symptoms can be mistaken for signs of dementia.

Urinary incontinence: Patients may exhibit urinary urgency, 
frequency, or incontinence.

This symptom distinguishes NPH from other neurological 
disorders with similar presentations.

Diagnosing NPH can be challenging due to its overlap with other 
conditions. The following diagnostic tools are commonly employed.

Clinical assessment: A thorough neurological examination helps 
identify characteristic symptoms.

A detailed medical history, including the onset and progression of 
symptoms, is crucial.

Imaging studies: Magnetic Resonance Imaging (MRI) and 
Computed Tomography (CT) scans provide detailed images of the 
brain, helping identify structural abnormalities.

The enlargement of the brain’s ventricles is a key indicator of NPH.

Lumbar puncture (spinal tap): This procedure involves measuring 
the pressure of cerebrospinal fluid.

In NPH, the pressure is within the normal range, distinguishing it 
from other forms of hydrocephalus.

Treatment options for normal pressure hydrocephalus: The 
primary treatment for NPH is surgical intervention. The most common 
procedure is a ventriculoperitoneal shunt, where a catheter is inserted 
to divert excess cerebrospinal fluid from the brain to the abdominal 
cavity. Shunt surgery aims to relieve the symptoms associated with 
NPH and improve the patient’s overall quality of life. Despite its 
potential benefits, shunt surgery is not without risks. Complications 
may include infections, blockages, or over-drainage, emphasizing the 
importance of careful patient selection and postoperative management.

Conclusion
Normal Pressure Hydrocephalus poses a unique set of challenges 

for both patients and healthcare professionals. The complexity of its 
diagnosis and the potential risks associated with treatment underscore 
the need for a multidisciplinary approach involving neurologists, 
neurosurgeons, and rehabilitation specialists. Ongoing research aims to 
improve our understanding of NPH, leading to more accurate diagnostic 
methods and innovative treatment options. As the population ages, 
awareness of this condition becomes increasingly crucial for timely 
intervention and improved outcomes. Normal Pressure Hydrocephalus 
stands as a perplexing condition that demands heightened awareness and 
a multidisciplinary approach for accurate diagnosis and management. 
The subtle onset and progression of symptoms, often overlapping with 
other neurodegenerative disorders, underscore the need for a vigilant 
and astute medical community. Advances in neuroimaging and 
biomarker research have offered promising avenues for early detection, 
yet the challenges in distinguishing NPH persist. A collaborative 
effort between neurologists, neurosurgeons, radiologists, and other 
healthcare professionals is essential to enhance our understanding of 
NPH and improve diagnostic accuracy. Timely intervention, typically 
involving surgical approaches such as ventriculoperitoneal shunting, 
can significantly alleviate symptoms and enhance the quality of life for 
affected individuals. The evolving landscape of medical research and 
technology offers hope for further breakthroughs in understanding the 
underlying mechanisms of NPH and refining treatment strategies.
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