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Introduction
To determine the predictor for shunt
responsive cases in patients with
normal pressure hydrocephalus (NPH)
by means of conventional MRI and
CSF flow study at Siriraj hospital.

Methods
The  r e t r o spec t i v e  s t udy  was
performed in patients suspected NPH
and underwent  MRI  CSF  f l ow
measurement. The routine brain MRI
was per formed for  anatomica l
assessment (narrowing parasagittal
h igh convexity,  bowing corpus
callosum, widening sylvian fissure,
callosal angle, Evans index, focal
dilated sulci, and white matter change
in term of Fazeka’s core) and 2D-
phase contrast technique was used as
CSF flow analysis at the aqueduct of
sylvius (Achieva, 3 Tesla Philips, Best,
the Netherlands).

VENC initial 10 cm/s, and adjust increasingly if
a l ias ing ar t i fact  was presented.  F low
measurement was done on non-aliasing artifact
image. ROI was placed at middle part of
cerebral aqueduct on axial view.

The preoperative and postoperative
clinical outcomes (cognitive, gait,
urinary incontinence) according to the
iNPHGS (idiopathic normal pressure
hydrocephalus grading scale) were
collected and analyzed to determine
predictive value of MRI study in shunt
responsive patients.

Results
During 5 years periods (2006-2011),
33 patients with clinical diagnosis of
NPH(iNPH = 22) were treated with
ventriculoperitoneal shunt placement
and all improved at least 1 INPHGS.
Twenty-one cases of 33 were defined
as significant responsive group for
overall improvement of outcome (sum
of  INPHGS equal or more than 3).

Using a mean velocity threshold 27
mm/sec to identify the significant
responsive group, the sensitivity was
70%, speci f ic i ty 80%, posit ive
predictive value 87.5% and accuracy
73.3%. With the peak velocity
th resho ld  o f  62  mm/sec ,  the
sensit iv ity, specif ic i ty, posit ive
predictive value and accuracy were
76 .2%,  75%,  84 .2%,  75 .8%
respectively. Less patients with severe
white matter change(Fazeka grade
3,4)  were shunt responsive (36.3%
VS 66.7%).

Five of six cases with clinical diagnosis
of Alzheimer’s disease were improved
in cognitive outcome.

Conclusions
Using available commercial software in
the authors’ institution, hyperdynamic
CSF Flow parameters  (Flux = 0.22
mm3/s, MV = 27 mm/s, and PV = 62
m m / s )  c a n  p r e d i c t  s h u n t
responsiveness in NPH patients with
high sensit ivity and specif ic ity.
Severity of white matter change on
conventional MRI can predict negative
response of urinary magnitude in NPH
patients.

The reasone of significant resposive shunted NPH
patients associated with high mean and peak
velocity may explain by the study of Scollato A et
al that shows changes in aqueductal stroke
volume and progression of symptoms in
unshunted NPH. Patients with lack of
hyperdynamic CSF flow are likely to become less
responsive to VPS.

Learning Objectives
By the conclusion of this session, participants
should be able to predict shunt responsive in
NPH patients using conventional MRI and CSF
flow study.
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