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INPHC sintomatologia clinica
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Normal Pressure Hydrocephalus MRI 3T AxialElair

A frontal horn ratio (Evans index), defined as the maximal frontal horn ventricular width divided by the transverse
inner diameter of the skull, signifies ventriculomegaly if it is 0.3 or greater

Frontal horns/inner skull ratio (Evans index)
Smooth transependimal resorption  Sulcal thinning Sulcal focal dilatation




MRI 3TcoronalT2

Normal Pressure Hydrocephalus
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Fig. 1 Schematic representation of the brain’s fluid compartments
and barriers. The fluid compartments in the brain consist of
intracellular fluid (ICF) (60-68 %), interstitial fluid (ISF) (also
known as extracellular fluid) (12-20 %), blood (10 %) and the
cerebrospinal fluid (CSF) (10 %) [6, 11]. Blood is separated from the
CSF and interstitial fluid by the blood brain barrier (BBB) and blood-
CSF barrier, respectively. Tight junctions between the blood
endothelial cells constitute the BBB, restricting macromolecules to
move freely from the blood into the brain parenchyma. Fluid and

CSF Production

Blood-brain barrier

solutes diffusses into the brain parenchyma from the perivascular
space located between endothelial cells and astrocytic endfeet that
expresses the water channel aquaporin-4 (AQP4). The blood-CSF
barrier is formed by tight junctions between the choroid plexus
epithelial cells. Macromolecules from the blood can move freely
between the fenestrated endothelial cells to the intersttial fluid but is
restricted by tight junctions in the choroid plexus epithelial cells,
which therefore are believed to be the main players in determining
CSF composition



The Glymphatic System

Fig. 3 The neurovascular unit.
The structure and function of
the neurovascular unit allow
bidirectional communication
between the microvasculature
and neurons, with astrocytes
playing intermediary roles. Pial
arteries in the subarachnoid
space bathed in CSF become
penetrating arteries upon diving
into the brain parenchyma. The
perivascular space around
penetrating arteries is termed
the Virchow—Robin space. As
the penetrating arteries branch
into arterioles and capillaries,
the CSF-containing Virchow—
Robin spaces narrow and finally
disappear. CSF from the
Virchow-Robin spaces
continues its flow into the
perivascular spaces around
arterioles, capillaries and
venules where the extracellular
matrix of the basal lamina
provides a continuity of the fluid
Space. Astrocytic vascular
endfeet expressing aquaporin-4
(AQP4) surround the entire
vasculature and form the
boundary of the perivascular
spaces
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Danni tissutali
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Circa 80% dNPHresta non diagnosticato
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Normal pressure hydrocephalus (NPH): more about NPH by a
physician who is the patient

Harold O Conn

A My first article about normal pressurehydrocephalu§NPH)was publishedin ClinicalMedicine
in 2007. In that article | describedmy own caseof NPH,which beganin about 1992asa trivial
abnormalityof gaitthat wasmisdiagnosedst I NJ A diseasgPQROverthe next 10 years,
during which | was being unsuccessfullyreated with dopaminergicdrugsfor PD,the illness
graduallyprogresseduntil | couldbarelywalk with a walkingframe, had becomeincontinentof
urine and, sometimes, faecesand beganto show signsof cognitiveloss In the processof
obtaininga motorisedwheelchairl wasreferredto a youngerneurologistwho recognisedhat
| had run the whole classiccourse of NPH,a diseaseof which | had neverheard | had a
ventriculoperitonealshunt (VPS)mplantedin 2003and wasmiraculouslyrestoredvirtually to
normal Onrealisinghow few practisingphysicianknewabout NPHand how treatableit was
| abandonedmy area of expertise(hepatology and dedicated my new life to becomingan
experton NPHandto making physiciansandlay peopleawareof this obscureillness

A Harold O Conremeritus professor of medicine, Yale University School of Medicine, New Haven, Connecticut and voluntary

professor of neurosurgery, Miller School of Medicine, Universityiami, Florida



mates of its frequency vary widely. 3USENce of previous possible causes of
Frequency of Idiopathic Normal The small amount of available data normal pressure hydrocephalus (men-

Pressure always ref lected ingitis, subarachnoid hemorrhage,
Hydrocephalus (most ol";l.lr d:gon:ud Ww?gl:i'::\:‘) Ilnd head trauma); (2) clinical findings
To the FEditor.—To our knowle

and show frequencies ranging from : ized by gait apraxia as first
' : . ! WIS 1% 10 5% and 6% of all patients symptom accompanied or not by men-
epidemiologic studies concerning with dementia. However, it is proba- fal impairment or sphinteric distur-
incidence and prevalence of idiopa bly misleading to group INPH and bances; (3) a computed tomographic
sormal hyd b, dementias together, since the distur- ican showing dilatation of the unob-
pressure FOCEPN pance of mentation in INPH is much itructed ventricular system, periven-
(INPH) are not available and ¢ more an “abulic trait” than a true iricular hypodensities, obliteration of
dementia.’ Furthermore, estimates he cerebral sulci at the convexity,
based on demented populations alone ind “rounding” of the frontal horns of
may underestimate the true frequen- the lateral ventricles.” The above clin-
cy of INPH, since mental impairment ical computed tomographic scan crite-
is not always part of the syndrome ria have been shown to be correlated
and, in many cases, the gait distur- ¥ith a good outcome following a shunt
bance may be the only obvious symp- procedure.****"' We found two subjects
tom.*’ In a postmortem study per-
formed on 205 brains of an adult
population, Messert et al* found 55%
of brains with a marked ventricular
enlargement, and they suggested that
the actual “clinical recognition of the
syndrome of occult hydrocephalus has
still not reached its full potential.”
Between June 1,-1984 and July 31,
1985 we performed a survey on neuro-
logic conditions in the elderly in the
Republic of San Marino, which is the
smallest independent state in the
world, located within Italy. Details of
the method have been described else-
where.” All people aged 67, 72, 77, B2,
and 87 years were invited to come
forward for free medical examination.
Three hundred ninety-eight subjects
agreed of a total sample of 488. A full
standardized examination was only
possible in 396 subjects. Neuropsycho-
logic tests and computed tomographic
scan were performed in any case
showing unexplained mental impair-
ment and/or gait disturbance. The
diagnosis of INPH was performed
according to the following eriteria: (1)

Arch Neurol. 1989;46(6):608.

with INPH. The first patient was a
T6-year-old hypertensive man with
gait apraxia, urinary urgency, and
occasional incontinence, and no men-
tal impairment revealed on the clini-
cal Dementia Rate Scale of Hughes et
al.” The second patient was a T1-
year-old hypertensive man with gait
apraxia but no urinary disturbances
or mental impairment. The frequency
of INPH in our general population
was, therefore, 05% (2/396). Al-
though this is not strictly a preva-
lence estimate of INPH, since we did
not screen the whole population, this
article represents, to our knowledge,
the first estimate of the frequency of
INPH among a general unselected
population more than 65 years. How-
ever, since we considered only
patients with clinically evident symp-
toms it may be that some subjects
with an asymptomatic ventricular
enlargement (according to Messert et
al') have escaped our survey.
Mario Casumizo, MD
Grouia Bexassi. MD
Fraxncesco M. Cacciatore, MD
ROBERTO [V ALESSANDRO, MD
Institute of Neurology
University of Bologna
Bologna, Italy
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Table 1. Prevalence of normal pressure hydrocephalus (NPH): six studies.

Total number of  Number Age Number of patients U of patients
First author Year subjects at risk studied (%) ranges with NPH with NPH Location
Casmiro*? 1985 488 396 (81) >65 2 0.51 San Marino, ltaly
Trenkwalder®3 1995 1,190 932 (83) >65 4 0.41 Germany
Hiraoka' 2008 2,516 170 (7) >65 5 2.94 Japan
Tanaka®’ 2009 1,654 561 (30) 61-72 7 1.4 Japan
Iseki'® 2009 1,142 790 (69) >65 6 0.76 Japan
Five studies?1417.18 1985-2009 6,990 2,899 (41) 61-72 24 0.83 San Marino, Italy;
Germany; Japan
Brean'® 2009 219,478 —~ -~ 49 (prob) 0.022 Norway
58 (poss) 0.026
GPs = general practitioners; M5c = Master of Science; Pg Cert = postgraduate certificate; Pg Dip = postgraduate diploma; RCP = Royal College of Physicians.

Table 2. Prevalence at various ages.1”

Age range of patients Prevalence
with NPH per 100,000
30—59 years 3

60—69 years 49

FO0—90 years 152

=80 years 21

All patients 118

MPH = normal pressure hydrocephalus.
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Prevalence of idiopathic normal-pressure

hydrocephalus

ABSTRACT

Objectives: The aim of this study was to determine the prevalence of idiopathic normal-pressure
hydrocephalus (iINPH) in elderly persons in a large population-based sample using radiologic and
clinical examinations.

Methods: We examined representative elderly populations aged 70 years and older that had
undergone neuropsychiatric evaluations and CT of the brain between 1986 and 2000 (n =
1,238). Gait was evaluated by clinical examination and history of walking difficulty. Cognitive
function was evaluated with the Mini-Mental State Examination and urinary incontinence by self-
report. INPH was diagnosed in concordance with the American-European iNPH guidelines. Exclu-
sion criteria were history of meningitis, severe head trauma, and subarachnoid hemorrhage.

Results: The prevalence of probable INPH was 0.2% in those aged 70-79 years (n = 2) and 5.9%
(n = 24) in those aged 80 years and older, with no difference between men and women. Only 2 of
these persons had been treated for INPH. Hydrocephalic ventricular enlargement, i.e., a CTimage
consistent with NPH, was found in 56 persons (4.5%). An Evans Index >0.3 was found in 256
(20.7%) and occluded sulci at the high convexity in 67 persons (5.4%). All of these findings were
more common in the older age groups.

Conclusions: Many elderly possess clinical and imaging features of INPH, especially those older
than 80 years. The number of persons with iINPH is probably much higher than the number of per-
sons currently treated. Neurology® 2014;82:1449-1454






