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Abstract: Idiopathic normal pressure hydrocephalus (iNPH) is the most common form of hydrocephalus in adults. It is 

characterized by dilated ventricles and the Hakim triad, which consists of gait disturbance, cognitive impairment, and urinary 

incontinence. The gold standard treatment for iNPH is shunting, but frequent lumbar punctures (LPs) are helpful for diagnosis 

and predicting shunting outcome and is considered the treatment of choice when shunting is not available. One condition with 

similar presentation to iNPH is Vascular parkinsonism (VP), which is characterized by an established relationship between 

cerebrovascular diseases and the clinical symptoms of Parkinson’s disease (PD). VP patients usually present with lower-body 

parkinsonism, including impaired gait, instability, difficulty with maintaining gait, and frequent episodes of freezing. VP is 

managed by levodopa followed by transcranial magnetic stimulation then vitamin D. LPs are less effective for VP than iNPH. 

Our case report shows that iNPH may be misdiagnosed with VP. Here we present a case of a 71-year-old male with a history of 

previous lacunar strokes who was admitted for possible vascular parkinsonism. Eight months prior to coming to the hospital, 

he developed gait disturbances; and four months later, he developed urinary symptoms. Upon examination, his gait initiation 

was hesitant, wide-based, and magnetic with decreased arm swing. The patient scored 20 out of 30 points on the Montreal 

Cognitive Assessment. The only cranial nerve involvement was a diminished gag reflex. Brain magnetic resonance imaging 

revealed symmetrically enlarged ventricles with mildly dilated sulci. Routine laboratory testing was normal. Two months of 

treatment with levodopa did not improve his symptoms but draining 50 mL of cerebrospinal fluid (CSF) has dramatically 

improved his gait. A final diagnosis of iNPH was therefore made. To conclude, iNPH and VP are two manageable diseases but 

the differential diagnosis between them is particularly challenging due to similar clinical and neuroradiological features. We 

suggest further studies to establish supporting guidelines by using neuroradiological or neurophysiological biomarkers which 

may help physicians in ameliorate diagnostic accuracy between the two entities. 
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1. Introduction 

Idiopathic normal pressure hydrocephalus (iNPH) is the 

most common form of hydrocephalus in adults. Although 

clinical demographic data is lacking in the Saudi Arabian 

population, the average age of onset in other populations is 

70 years old, with a male to female ratio of 1:1. [1] The 

clinical manifestation is characterized by the Hakim triad 

(consisting of gait disturbance, cognitive impairment, and 

urinary disturbance) along with dilated ventricles. [1] Gait 

disturbance, which varies in severity, is the earliest symptom, 

while cognitive and urinary disturbances appear in the later 

stages. [2-4] Apart from the Hakim triad, examination is 

unrevealed. Gait disturbances are typically symmetrical, and 

the presence of lateralization might decrease the likelihood of 

iNPH. [5] Such gait disturbances and unsteadiness increase 
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patients’ fall risk. [6, 7] The urinary abnormalities of later-

stage disease manifest as urgency or increased frequency, 

usually accompanied by incontinence. [1] In addition to the 

physical symptoms of iNPH, involvement of prefrontal brain 

structures can result in cognitive impairment that may render 

the patient unreliable as a primary historian. [1] Dementia 

commonly manifests as missing medications or an inability 

to manage finances. [8] 

Diagnosis is based on excluding secondary causes, 

which include intracerebral haemorrhage, space-

occupying lesions, and CNS infections. [1] Patients with 

iNPH usually score above 0.3 (ventriculomegaly) on the 

Evans ratio, although this method is not specific for iNPH. 

[1] Other radiological findings include flattened Sylvian 

fissures and periventricular lesions. [1] Laboratory tests 

may aid in ruling out secondary causes of hydrocephalus, 

such as sexually-transmitted diseases. [9, 10] The gold 

standard for iNPH management is surgical shunting, [11, 

12] although the success rate depends on the lumbar 

puncture (LP) outcome. [13] iNPH patients usually 

undergo a series of neuropsychological evaluations before 

undergoing LP, with testing then repeated 3 hours later. A 

significant improvement in mental status and gait predicts 

a favourable response to shunt surgery. [14] In centres 

lacking the resources to perform shunt surgery, the 

management of choice is frequent LPs. [15] 

Vascular parkinsonism (VP) was first described by 

Critchley in 1929 as atherosclerotic parkinsonism and has 

since also been called pseudo-atherosclerotic 

parkinsonism and lower body parkinsonism. [16-18] 

Characterized by an established relationship between 

cerebrovascular diseases and the clinical symptoms of 

Parkinson’s disease (PD), VP is estimated to constitute 3-

12% of all cases of parkinsonism. [19-21] Studies have 

attempted to link vascupathologies to VP. [16-18] For 

example, Van Swieten et al. showed a possible causative 

relationship between Binswanger disease and the 

unilateral cribriform state (enlarged perivascular 

[Virchow-Robin] spaces) to lower body parkinsonism. [22] 

VP patients usually present with lower-body parkinsonism, 

including impaired gait, instability, difficulty with 

maintaining gait, and frequent episodes of freezing. [4] 

Zijlmans et al. proposed a diagnostic criteria that includes 

the two components of VP: cerebrovascular disease and 

parkinsonism. The cerebrovascular disease presents as 

focal radiological signs that can be clinically correlated 

with the presentation of stroke. 

Managing VP relies on controlling vascular risk factors. 

[4] However, Miguel-Puga et al. proposed a management 

strategy that includes the following four components: 

levodopa followed by transcranial magnetic stimulation, then 

vitamin D and LP. [23] The selection of these treatment 

components is based on prior clinical studies of parkinsonism 

patients. In all five patients in which transcranial magnetic 

stimulation was tested, motor function significantly 

improved. [24] Similarly, vitamin D has been shown to 

prevent falls. [25] LP, however, appears to be less effective 

with only five out of 40 patients receiving LP in a pilot study 

showing significant subjective improvement. [26] The case 

presented herein demonstrates the overlapping clinical 

presentation of iNPH and VP along with the response to 

lumber puncture. 

2. Case Report 

2.1. Case Presentation 

A 71-year-old male was admitted electively through the 

clinic for possible VP. He had two prior lacunar strokes that 

were resolved without residual deficits. His additional history 

included having diabetes for 20 years, which was controlled 

through insulin and oral hypoglycemic drugs. He also had 

stage 3 chronic kidney disease (for which he was receiving 

treatment), hypertension, benign prostatic hyperplasia, and a 

history of right-eye cataract surgery. He had no history of 

fever, headache, neck pain, visual disturbance, speech 

abnormality, facial asymmetry, decreased hearing, tinnitus, 

weakness, numbness, altered sensorium, or depressed mood. 

Eight months before admission, the patient developed a 

progressively worsening magnetic gait and associated 

frequent falls. This led to dependence on a cane and 

limitations in his daily activities, such as requiring assistance 

using the restroom. Four months after the appearance of his 

gait disturbance he started to experience urinary urgency and 

increased frequency. 

Upon examination, the patient was alert; properly oriented 

with respect to time, place, and person; and scored 20 out of 

30 points on the Montreal Cognitive Assessment (MoCA). 

Cranial nerve examination was unremarkable apart from a 

diminished gag reflex and prior right-eye cataract surgery. 

Muscle strength was normal with a score of five out of five 

for both upper and lower limbs. He had normal tone with 

delayed ankle reflexes. Sensation was intact. Despite 

otherwise normal findings, he was unable to walk without a 

walking aid. Gait initiation was hesitant. Once moving, his 

gate was wide-based, magnetic, and with decreased arm 

swing. An objective assessment by a physiotherapist was 

performed. 

2.2. Investigation 

Magnetic resonance imaging (MRI) showed dilated 

ventricles (Figures 1 and 2), while the magnetic resonance 

angiography and magnetic resonance venography were 

unremarkable. Similarly, the nerve conduction study was 

normal. Urea (11 mmol\L) and creatinine (144 umol\L) were 

elevated, but normalized after fluid infusion. Otherwise, 

laboratory findings were normal, including ceruloplasmin, 

parathyroid hormone, thyroid stimulating hormone, and 

vitamins D and B12. The patient underwent an objective gait 

assessment. Subsequently, an aseptic LP with an opening 

pressure of 12 cm H2O drained 50 mL of CSF that was sent 

to the laboratory for haematology and biochemistry analysis, 

which were normal. 
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Figure 1. Axial FLAIR sequence shows symmetrically dilated ventricles with 

transependymal CSF flow (90 × 99 mm, 300 × 300 DPI). 

 

Figure 2. Axial T1 image shows symmetrically dilated ventricles with the 

associated Sylvain fissure and focally dilated sulci (90 × 61 mm, 300 × 300 

DPI). 

2.3. Differential Diagnosis 

1. Idiopathic normal pressure hydrocephalus. 

2. Vascular parkinsonism. 

2.4. Treatment 

Two months of treatment with levodopa (110 mg, four times 

per day) did not improve symptoms. LP was performed to aid in 

diagnosis and as a therapeutic intervention, yielding 

improvement in the patient’s symptoms and a minimal cognitive 

improvement (MoCA score increased to 24 out of 30). 

2.5. Outcome and Follow-up 

The patient’s gait was assessed pre- and post-LP using 

objective and subjective measures, similar to a prior German 

study. [27] Objective measurements included four tasks, with 

each performed twice. The tasks included two speed tests 

(single-task preferred walking speed and maximal walking 

speed) and two cognitive dual-task tests (one using working 

memory to count backwards by serial 7 subtractions while 

walking and one task using semantic memory and verbal 

fluency to enumerate animal names while walking). A 

clinical hallmark of iNPH is a walking pace reduced to 

approximately 50% that of healthy subjects. [27, 28] Patient 

performance after LP was compared to that before LP, and 

his speed showed slight improvement. Subjective 

assessments were conducted 30 minutes and 20 hours after 

LP by asking the patient to evaluate his gait with the 

question, “Do you think that your gait performance has 

improved after LP?” Qualitative and quantitative gait 

assessments can be very helpful to provide standardized and 

comparable data for clinicians to observe patient response to 

LP and should be routinely performed as an outcome 

measure following LP in patients with iNPH. [29] 

3. Discussion 

This is an interesting case of iNPH that was initially 

misdiagnosed as VP because of the patient’s history of 

strokes and the similar presentation of these two conditions. 

Because the patient did not respond to levodopa (110 mg, 

four times per day), idiopathic PD was excluded as a 

diagnosis and VP appeared unlikely. Furthermore, his 

symptoms improved after LP, which ruled out VP and led to 

the consideration of iNPH as an alternative diagnosis. This 

diagnosis was further supported by the patient having 2 out 

of the 3 components of the Hakim triad: gait disturbances and 

urinary symptoms. However, Alberto J et al. found that the 

Hakim triad was unable to differentiate between the two 

disorders, as urinary incontinence and cognitive impairment 

are nonspecific and can occur in the late stages of VP. An 

additional case of overlapping symptoms of iNPH and VP 

comes from a recent report by Cucca et al. in which a 79-

year-old female was thought to have PD according to the 

UKPDSBB criteria and started appropriate treatment. [30] 

Over the following months, the patient’s mental status, gait, 

and balance deteriorated, with her MoCA decreasing to 22 

out of 30. Increasing her dose of levodopa did not improve 

her symptoms. At this point, iNPH was considered as a 

possible diagnosis, and a repeat brain MRI showed increased 

ventricular size. After LP, her gait and neuropsychological 

assessments improved. Lee et al. reported a similar case of 

VP overlapping with iNPH, in which the patient experienced 

improvements in gait, cognition, and urinary symptoms over 

7 days after LP. [31] 

To maximize patient outcomes and optimize their care, 

distinct diagnostic criteria for both VP and iNPH need to be 

established, with the possibility of defining a new subtype 
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that may have characteristics of both conditions. It is not 

uncommon for patients to be initially diagnosed as having 

VP, and then for the diagnosis to be replaced by iNPH when 

they show no response to levodopa. The coexistence of iNPH 

with other pathologies (such as VD, AD, and others) makes 

diagnosis difficult. iNPH is a potentially treatable disease; 

however, the presentation is sometimes atypical and may 

overlap with other conditions. iNPH is still poorly 

understood, and the underlying aetiologies that may lead to 

both iNPH and VP need to be further elucidated. However, 

they may share the same underlying mechanism of altered 

transependymal CSF drainage. Gait disturbances resulting 

from VP can respond to CSF shunting, which is the dominant 

therapeutic approach for iNPH. [9] This indicates that VP and 

iNPH may not always represent two separate entities and that 

a novel disorder might exist in the overlap between these two 

conditions, which would require a novel approach in terms of 

diagnosis and management. 

The utility of radiological findings in diagnosing iNPH is 

subject to debate, but some may be specific for iNPH. 

Dilated ventricles, Sylvian fissure, and basal cistern are 

present in most patients with iNPH. Dilatation of the 

aqueduct and fourth ventricle may be the most specific, as 

these are uncommon in patients with other relevant diseases. 

Sylvian fissure dilation may be somewhat specific because it 

is larger in patients with iNPH than with Alzheimer. Dilation 

of the basal cistern is not diagnostic, as it has been shown to 

occur across multiple disease states. Based on these findings, 

increased ventricular volume and decreased suprasylvian 

volumes could be a very specific diagnostic criterion for 

iNPH. In addition, enlarged basal cisterns and Sylvian 

fissures and focally dilated sulci further support the diagnosis 

of iNPH. [32] 

MRI is the most precise test to detect the diagnostic 

features of iNPH. The International and the Japanese 

iNPH Guidelines proposed key imaging findings to 

diagnose iNPH and identify shunt-responsive patients. [33] 

Although some have questioned its utility, the Evans Ratio 

has been recently shown to be reliable for determining 

ventricular enlargement, without the need for high cost, 

lengthy, and technically difficult computer programs that 

may not be available in all healthcare settings. [33] 

Enlarged ventricles associated with large basal cisterns 

and Sylvian fissures and focally dilated sulci supports a 

diagnosis of shunt-responsive iNPH and should not be 

disregarded as a minor sign of cerebral atrophy. In normal 

aging and degenerative diseases, sulci dilation is more 

generalized and occurs to a comparable degree as that of 

other brain regions. [32, 33] Other MRI findings in typical 

iNPH include a callosal angle (CA) between 40° and 90°; 

wide temporal horns; and callosal upward elevation, 

stretching, and thinning, with the latter two predicting 

positive shunt response. As tools to compliment MRI, 

single photon emission computed tomography and 

positron emission tomography may reflect reduced 

cerebral blood flow and metabolism that can occur in 

iNPH. [33] These imaging tools may also reveal improved 

regional cerebral metabolic rates in shunt-responsive 

patients. [33] Based on findings from previous 

radiological studies, we conclude that imaging plays a 

significant role in diagnosing iNPH while excluding other 

possible differential diagnoses. In addition, imaging may 

also predict shunt outcomes and be useful for outcome 

monitoring. 

4. Conclusion 

Idiopathic normal pressure hydrocephalus (iNPH) is the 

most common form of hydrocephalus in adults. It is 

characterized by dilated ventricles and the Hakim triad, 

which consists of gait disturbance, cognitive impairment, and 

urinary incontinence. Furthermore, iNPH is frequently 

mistaken or overlap with some conditions such as vascular 

parkinsonism, such overlap requires further elucidation. 

iNPH and VP are two treatable conditions in which the 

differential diagnosis between the two entities is challenging. 

We recommend further studies to provide diagnostic clinical 

criteria, neuroradiological and neurophysiological 

biomarkers to enhance diagnostic accuracy between these 

two conditions. 
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