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Role of Aqueductal CSF Stroke Volume in Idiopathic
Normal-Pressure Hydrocephalus

I read with great interest the article by Scollato et al entitled “Changes
in Aqueductal CSF Stroke Volume in Shunted Patients with Idio-
pathic Normal-Pressure Hydrocephalus.”" In this study, the authors
investigated whether there is a relationship between clinical outcome
and changes in aqueductal CSF stroke volume (ACSV) in patients
with idiopathic normal-pressure hydrocephalus (INPH) who have
undergone shunting. I would like to thank the authors for presenting
such a comprehensive study performed in a large series.

INPH is generally seen in the elderly and is characterized by gait
disturbance, dementia, and urinary incontinence with normal open-
ing pressure at lumbar puncture in patients without causative disor-
ders and ventricular enlargement due to disturbed CSF circulation.?
Some symptoms may resolve with CSF diversion, so there are studies
aimed at identifying patients who would respond to shunt
treatment.”

Scollato et al' showed that “INPH shunt responders presented
higher preshunt ACSV values and shorter onset times of symptoms
with respect to nonresponders.” They also described an increase of
ACSV (reversible phase) in the early period and a decrease in the late
period among patients with INPH in their previous study.® In this
study, low ACSV values in unshunted patients were noted to be an
indicator of irreversible neuronal damage occurring secondary to
ischemia.® The underlying cause of cerebral ischemia has been noted
to be the reduction of flow in periventricular arterioles due to tangen-
tial and radial shearing force developing secondary to progressive
ventriculomegaly."®” After the shunt therapy, the pressure reflected
on periventricular arterioles decreases and cerebral ischemia re-
solves.> ' Increase in cerebral perfusion occurring after the shunt
may explain the clinical improvement in these patients."

Although in many studies cerebral ischemia is centered in the
pathophysiology of INPH, ischemia is not present in all INPH cas-
es.2211°13 Owler et al'* in their study with MR imaging and positron-
emission tomography reported that cerebral blood flow (CBF) is 19%
decreased in patients with INPH compared with the control group.
However in this study, the SD of the data was high, and CBF was
normal in 16% of patients with INPH. The CBF measurements in
patients with INPH and the control group suggest that ischemia is not
a prerequisite for generation of INPH.”'> It is not known if ischemia
is the cause or the effect of the disease.'*'® The general concept is that
decreased CBF causes neuronal loss.® In the literature, it is reported
that CBF is normal in 15% of patients with INPH.'>!” In patients with
low CBF (global ischemia), a shunt procedure does not always in-
crease CBF and no significant correlation has been shown between
relief of symptoms and CBF."

ACSV measurement is a noninvasive test that benefits INPH di-
agnosis.>®'®1? The recent article of Scollato et al' showed that “INPH
shunt responders presented higher preshunt ACSV values and shorter
onset times of symptoms with respect to nonresponders.” Also, Kim
et al'” determined a decrease in CSF stroke volume among patients
with INPH following shunt therapy. In their recent report, Scollato et
al stated, “This study shows that ACSV may be a useful noninvasive
tool for the preoperative selection of patients with INPH.” Unfortu-
nately, the relationship between the response to shunt treatment and
ACSV value could not be fully understood.?® ACSV and velocity val-
ues have been reported to be inefficient in the prediction of shunt
response by several authors.>*'® While the drop in ACSV values ap-
pears to be higher in patients benefiting from shunt than in those who

E26  Letters | AJNR 31 | Feb 2010 | www.ajnr.org

do not, no definitive ACSV limit value has been described for deciding
to perform a shunt treatment, %1819

In daily practice, the decision to perform a shunt treatment is
based on clinical/laboratory findings and lumbar drainage results.
However, do Scollato et al' recommend proceeding with serial ACSV
measurements to determine whether to apply shunt treatment in such
cases? In patients who show increasing ACSV values, applying a CSF
diversion may be a wise step in terms of preventing ischemia and
atrophy while the brain is in a reversible phase, but how should we
treat patients who demonstrate gradually decreasing ACSV values in
the serial ACSV measurements? Considering that these patients are
already in the irreversible phase, should we totally dismiss the idea of
shunt treatment or should we apply it and give those patients a
chance? Moreover, in the postoperative period, one should bear in
mind that time will be lost performing serial ACSV measurements;
thus the unshunted patients will advance closer to the irreversible
phase. Keeping the above-mentioned information in mind, I believe
that baseline ACSV and CSF velocity values should be obtained in the
preoperative period in all patients with INPH; however, in my opin-
ion, those baseline values are not useful in predicting shunt response.
Similarly, although we can say that patients who have just begun to
show symptoms have a better response to shunt treatment, the role of
this knowledge on deciding shunt treatment is limited in clinical
practice.

Nonetheless, I agree with the conclusion of Scollato et al' that
ACSV measurements are useful in monitoring the response following
shunt treatment. Moreover, as mentioned by Scollato et al, I believe
that ACSV measurements can be beneficial in the evaluation of shunt
function and in the detection of the complications such as subdural
fluid collection.

In light of the results of the study conducted of Scollato et al," T
think new studies should focus on the correlation between ACSV and
cerebral perfusion. Those studies may shed light on whether ischemia
is the cause or outcome of INPH.

In conclusion, despite hundreds of studies conducted in the past
years, investigators have failed to reveal the etiopathogenesis and
shunt indication of INPH disease. Currently, there is no test that can
establish a definitive diagnosis or predict shunt response. Determina-
tion of ACSV is noted as a method that is helpful in INPH diagnosis
and therapy monitoring. I believe that to determine phase-contrast
MR imaging parameters that can predict the shunt response, further
more comprehensive studies with larger series are needed.
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