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An NPH patient with a big head

58 yrs old male ataxia, incontinence
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Late Onset Ventriculomegally of Adults

A 32 yrs old pregnant female!
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Idiopathic Intracranial Hypertension
Age 20
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Idiopathic hydrocephalus in children and idiopathic
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Neonatal hydrocephalus: what do we know?
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Magnetic resonance imaging for quantitative flow
measurement in infants with hydrocephalus: a prospective
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¢ Perfusion Abnormality

CBF = 10-18 ml/100g/min

* Neuronal paralysis

(igecy. Paised intracranial pressure (TOP) that is associaled with hydrocephatus may bead o allerations in cerebral Penumbra Reversible ischemia
hemodynamics and ischemic changes i the bmin. In infants with ephals, defining the right moment for surgi-
cal inlervention based on clinical signs alome can sometimes be a difficall sk Clinical signs of raisad 1CP ane known
tr e unrefisbie and sometimes even misbeading. Furthermone, when satanes ane closed, 1CF does oot always comedats
with the siee of the ventriches or with the clinkcal signs or sympioms. In this study the authors investigated whether cere-
bral biood flow (CRF) can he measured by using quantiiative MF. angiography in infanis with progressive hydmceph-
aus. In addtion, the authors investigated the relationship beteseen CBF and 10V, befon: and afler conchrospinal fluid
(CSF) diversion.

Methods, Fifloen infants with progressive bydrocephalus (age ranpe 1 day—7 months) wiere examinsd. AN patienls
mnderwent anlerior fontaned pressure measurement. ME angiography, and mean anerial blood pressure measuremenis
before and after CSF diversion. Brain wolume was measured o compensale for the physiotogical increase in CHE diar-
ing brain mataralion in infants.

Rexwlts. The mean preoperative ICF was 191 = 84 cm H,0 (+ siandard deviation). The mean postoperative 1CP
was 6.7 + 4.0 cm HO (p <2 (U005). The mean preoperative CHE was 257 = 11.3 mi'1{00 cm? brain'min. Afier C5F
diversion, CBF increased 1o 5001 = 12,1 mLA 100 con® braimndman (p < 0.005). The mean anierial blood pressure did not
change afier sargical inlervention.
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Abstract

Background/Aims: Single photon emission tomography scan
(SPECT) is used to measure cerebral blood flow (CBF) and also
cerebral vascular reserve (CVR) after intravenous acetazolamide
(ACZ) challenge. This prospective study was designed to test the
utility of CVR in congenital hydrocephalus (CHC).

Methods: Patients (n =21, mean age 6.2 m) with CHC underwent
a baseline ultrasonography (US), retinal fundus examination
(RF), neurological score (NS), and SPECT to evaluate CVR after in-
travenous ACZ. Monthly US, RF, NS, CBF, and CVR were evaluated.
Results: Ten patients showed good CVR and also had stable NS
and RF despite mild to moderate ventriculomegaly and were fol-
lowed up on conservative treatment. None of these patients in a
mean follow-up period of 9.8 months showed deterioration.
Eleven patients, who had poor CVR initially, were also treated
conservatively. Over a period of 4 months, 8 patients showed a
fall in CVR to <30% of baseline and a fall in NS despite RF and
US remaining the same and hence were operated. Five of these
operated cases showed an improvement in CVR and NS over a
mean follow-up period of 4 months and the remaining 3 patients
failed to show improvement in CVR and NS.

Conclusions: In CHC, CVR measured by ACZ challenge test is a
sensitive parameter as alterations in CVR occur prior to changes
in other conventional parameters such as ventriculomegaly and
RE. Patients with normal CVR at presentation are unlikely to de-
teriorate and can safely be managed conservatively. Patients who
show a deterioration in CVR should be considered for prompt
surgery.

Children with Congenital Hydrocephalus

Evaluation of Cerebral Vascular Reserve by

Single Photon Emission Tomography in

Capillaries  Atenole

Artery capillaries

ces enfants, une intervention chirurgicale a permis une amélio-
ration de la RCV et du SN pendant une période de quatre mois.
Aucune amélioration de la RVC ni du SN n'était observée chez
les trois autres.

Conclusions: Chez les enfants atteints d'hydrocéphalie congéni-
tale, le mesure de la RVC par TEMP aprés injection d'ACZ est un

moyen sensible d'évaluation car les altérations de la RVC préceé-
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The Study:

Retrospective review of all neonates who
had an MRV and susceptibility weighting
on the 3 T scanner at a Teaching hospital

Two groups: 10 neonates with no evidence
of raised intracranial pressure and 3 with
hydrocephalus.



Normal neonate

Dr G Bateman




Results

Birth  Age Ventricle Vein size

weight days  size mm
gms %

Normal

n=10 2900 14+10 31£3  0.7+0.2

H halus 2300 12+ 10
e 5417 2.0 £0.7

P value .08 | 0.001 0.0001

Sinus size
mm

6+1.4

2.7+0.4
0.001



Case 1
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Immediate 3 days post birth
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Case 1

Immediate post birth
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Follow-up 6 months old
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Case 1

Follow-up 6 months
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4 days Post birth Seven days later after shunt insertion
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Seven days later post shunt
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Cerebral Perfusion Pressure




Mean Blood pressure




The CSF Pressure
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FiG. 1. Intracranial J)r&ssurc versus age in months in 28 ‘F b”
infants. The 95% confidence limits of the slope are so wide
that a relationship between pressure and age is not shown,




Sagittal Sinus Pressure

ALL VALUES » MEAN & SE
*p <05 vs O®ELEVATION
wxpc. 0l vs 0" ELEVATION

L L

o* 30

HEAD ELEVATION

FiG. 2. Relationship of superior sagittal sinus pressures
(SSP) to head elevation in the 15 children studied. SE =
standard error,

: Children (Extracranial type)
: Children (Catheter type)

. Adults (Extracranial type)

. Adults (Catheter type)




Starling Forces at work
Interstitial

Absorption

22
Capillary bed

Pressures in mmHg
Blood CSF Net
Hydrostatic 32 22 7 5 2517
40 Protein Onc 25 47 0 o 25 17
Colloid Osm 5100 5100 0




Conclusions

Hydrocephalus 1n neonates reversibly
reduces cerebral blood flow making some
patients oligaemic/ischemic.

The reversible stenosis 1s 1n the venous
outflow at the level of the sinuses

Even mildly elevated venous pressure in
neonates significantly alters the Starling
forces



