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Abstract

Idiopathic normal pressure hydrocephalus (iNPH) is a gradually
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progressive disease affecting the elderly population. The diagnosis of
probable iNPH is based on clinical history, physical findings, brain imag-
ing. INPH involves non-obstructive enlargement of the cerebral ventricles
combined with one or more symptoms of cognitive decline, impaired gait
and balance, and urinary urgency. Our case describes an unusual coexis-
tence of radiological and clinical INPH symptoms with paroxysmal para-
paresis.
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Introduction

Idiopathic normal pressure hydrocephalus (iNPH) is a gradually
progressive disease with higher prevalence in the elderly popula-
tion. In a recent population-based study, the prevalence of iNPH
among individuals 80 years and older, was 5.9% to 8.9 [1,2]. The
diagnosis of probable iNPH is based on clinical history, physical
findings, brain imaging with Computed Tomography (CT) or/and
Magnetic Resonance Imaging (MRI), and physiological criteria ac-
cording to the International iNPH guidelines from 2005 and the
Japanese guidelines from 2008 and 2012 [3-5]. In order to be di-

agnosed as having probable iNPH a patient needs to have clinical
symptoms such as impaired gait and/or balance combined with
either cognitive decline or/and urinary urgency [6]. Nevertheless,
in the literature there are case reports describing a lot of other
symptoms in patients with possible iNPH, such as neuropsychi-
atric symptoms [7], parkinsonian symptoms [8], depression [9],
schizophrenia [8], ALS [10] and seizures [11]. Herein, we report an
unusual manifestation of possible iNPH disease with paroxysmal
paraparesis in the lower extremities.
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Case presentation

A 79-year-old Caucasian man, non-smoker, with hypertension,
hyperlipidemia and sleep apnea was referred to our outpatient
department at Linkoping university hospital, because of episodes
of paroxysmal abrupt paraparesis in the last two years. The pa-
tient experienced four episodes characterized by an acute weak-
ness of lower extremities, after almost 30 minutes of normal ex-
ercise, without unconsciousness, seizures or other cardiorespira-
tory symptoms. The first time he was admitted to the cardiology
department. A 24-hour-telemetry showed no arrhythmia. The
orthostatic hypotension test such as extensive blood tests were
normal. The Electroencephalogram (EEG), the Electroneurogra-
phy (ENG) and the Electromyography (EMG) were normal. The
brain MRI revealed an obvious ventriculomegaly disproportion-
ate to cerebral atrophy, Evans index was at 0.37, corpus callosum
thinning and elevation with a callosal angle at 680 [12], widening
of temporal horns (without hippocampal atrophy) and widening
of third ventricle at 11 mm, there was an aqueductal flow void,
narrowing of sulci- and subarachnoid spaces over the high con-
vexity and midline surface of the brain and ballooning of frontal
horns. There was no vascular microangiopathy at the periventric-
ular white matter (Figure 1). The radiological imaging fulfilled the
criteria for possible iINPH diagnosis according to the International
criteria from 2005 [6]. The MRI of whole spinal cord was normal.
m , . : ™

Figure 1: The brain MRI revealed an obvious ventriculomegaly.
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Almost one year later, the patient developed urinary urgency
daytime. Neither sleep disorder nor olfactory dysfunction were
noticed. Romberg test, start-stop test, reflexes, limp-power test,
ataxia test, Grasset test were normal under neurological investi-
gation. Gait test was compatible to iNPH disease with decreased
step-height and length, decreased cadence, increased trunk sway
during walking, turned-out toes on walking, widened standing
base, turning bloc and retropulsion. A physiotherapist evaluation
was performed and the patient needed 11 seconds (sec) for Timed
Up and Go (TUG)-time, 15 steps for TUG-step test, 10 sec for 10
meters walk time-test (10mwt) and 17 steps for 10 meters walk
step-test (10 mws). Cognitive evaluation from iNPH-team’s occu-

pational therapist showed psychomotor slowing with increased
response latency, a Ray Auditory Verbal Learning Test score with
33 words, impairment to maintenance attention, decreased fine
motor accuracy and spread with both hands, a Stoop Color-Word
test with a time of 81 sec and Stoop interference with a time of
139 sec and MMSE 30/30.

A CSF tap test was performed in recumbent position. Once CSF
was obtained, a spinal fluid manometer (Optidynamic, Mediplast,
Italy) was connected to measure the CSF pressure in cm H,0. The
pressure was measured during a period of one minute to avoid
artificially elevated levels. The patient was relaxed and had his
neck to a neutral position and his legs extended. The CSF tap test
showed a lumbar pressure of 22 cm H,0, 50 ml CSF were drained.
After the CSF tap test, physiotherapist’s evaluation showed TUGt
9 sec, TUGs 13 steps, 10 wmt 9 sec and 10 mws 16 steps. We
noticed a qualitative and a quantitative improvement of patient’s
status through video analysis of all gait controls from the first
investigation until the last one in our department. CSF biomark-
ers showed B-amyloid at 470 ng/L (normal >620 ng/L), amyloid
B 42/40 at 0.88 (normal >0.61), tau at 160 (normal <479 ng/L),
phosphorylated tau 21 ng/L (normal <61 ng/L) and GFAp at 490
ng/L (normal <1250 ng/L). CSF was without pleocytosis, albumin
ratio and glucose level were normal, Angiotensin Converting En-
zyme was normal; there were no intrathecal oligoclonal immu-
noglobulin G bands, Borrelia burgdorferi specific antibodies were
negative in the CSF and blood. No malign cells were identified in
the cytological examination. Toxoplasma-DNA, Cytomegalovirus,
Epstein-Barr virus, Herpes simplex virus, Human alphaherpesvi-
rus-3 serology were normal. The patient was regarded to the neu-
rosurgery department as a candidate for shunt operation.

Discussion

Acute flaccid paralysis (AFP) is a clinical syndrome character-
ized by rapid onset of weakness [13]. The differential diagnosis of
AFP is wide [14]. In our case, given that MRI of whole spinal cord
was normal, diagnoses such as acute myelopathy, trauma or spi-
nal cord compression were excluded. Acute hypokalemic periodic
paralysis, as well as thyrotoxic periodic paralysis were easily ruled
out with blood sample analysis. Given that our patient’s medi-
cal history was free from psychiatric disorders as well as alcohol
abuse, psychogenic problems were not possible underlying cause
of the patient’s symptomatology. Atonic seizures should always
be included in differential diagnosis of AFP, but in our case the
normal EEG made this diagnosis less possible [15]. Neurologic
disorders associated with viruses were easily excluded based on
both medical history of our patient and negative laboratory tests.
Given that the ENG and EMG were normal, diseases such as acute
motor axonal neuropathy and peripheral neuropathies were ex-
cluded from the differential diagnosis. Disorders of the muscle
such as inflammatory polymyositis associated with viral, parasitic,
or bacterial infections were excluded with laboratory tests, while
genetic tests in order to exclude muscular dystrophies were not
performed [14].

Several possible mechanisms have been proposed to explain
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the pathophysiology of iNPH, namely tissue distortion due to
raised intracranial pressure, interstitial oedema with stagnation
of fluid causing decreased clearance of toxic metabolites, and im-
paired cerebral blood flow in the subcortical areas resulting in de-
fective regional auto-regulation and ischemia [16]. The so-called
“water-hammer” effect of the CSF pulse has been considered as
a pathogenic factor in the development of normal-pressure hy-
drocephalus. Based on the “water-hammer” effect, each cardiac
pulse could affect the CSF flow between the 3™ and 4™ ventricle
at the level of cerebral aqueduct of Sylvius, something that could
periodically cause block to the fibers of the corticospinal pathway
through the mechanical pressure against the red nuclei which are
situated within the tegmentum of the midbrain, just behind the
4t ventricle [17].

As our patient was a clear responder to CSF tap test, the prob-
ability that the patient suffered from iNPH was high. Our case de-
scribes an unusual coexistence of radiological and clinical iNPH
symptoms with paraparesis. Taking into consideration that the
causes of AFP named above were excluded in our case, our hy-
pothesis is that the “water-hammer” effect could possibly con-
tribute to paraparesis pathogenesis in our patient with iNPH, but
this remains theoretical, and further studies are required.

Our patient underwent iNPH investigation and was found eli-
gible for shunt operation, which still is not performed. It is of great
interest if the patient’s paraparesis should disappear postopera-
tively, something that will be evaluated at follow-up.

Conclusion

Our case describes an unusual coexistence of radiological and
clinical iNPH symptoms with paroxysmal paraparesis. We could
consider paraparesis as the cardinal symptom in our patient with
iNPH according to our hypothesis based on the “water-hammer”
effect, but this pathophysiological mechanism remains unstudied
and requires research.
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