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The outcome in 37 adult patients with idiopathic communicating hydrocephalus
treated by ventriculoatrial shunting is presented. Only 33%/0 showed definite improvement, and
no diagnostic procedures accurately predicted the outcome of surgery. These were compared
with a "control" group of 12 patients who were not shunted; 50% of these were stable for up to
36 months. These findings, and the high frequency of serious complications (35%), suggest
caution in recommending a shunt procedure.
SUMMARY

Ventriculoatrial (VA) shunting for diversion of
cerebrospinal fluid in adults has been used extensively since Adams et al. (1965) described an
occult form of communicating hydrocephalus in
adults as a potentially treatable cause of
dementia. Since experience with the evaluation,
definition, and treatment of this condition has not
been uniform, we thought it useful to review our
experience. All adult patients who underwent
ventriculoatrial shunting between January 1967
and June 1974 for suspected idiopathic communicating hydrocephalus have been reviewed.
The following hypotheses were tested.
1. Normal gait predicts lack of improvement
after ventriculoatrial shunting.
2. Prominent gait disorder predicts improvement.
3. Gait disorder early in the course of the
illness predicts-improvement.
4. Pneumoencephalographic findings "typical"
of idiopathic communicating hydrocephalus
predict improvement.
5. Cisternographic findings "typical" of idiopathic communicating hydrocephalus predict
improvement.
6. "Typical" findings of idiopathic communicating hydrocephalus on both pneumoencephalogram and cisternogram have greater
predictive value than either alone.
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7. The combination of prominent gait disorder
and "typical" radiographic findings of ICH
is highly predictive of improvement after
surgery.
8. The absence of prominent gait disorder and
the lack of "typical" radiographic findings
of ICH are highly predictive of a poor
success rate after shunting.
In addition, we reviewed the courses of patients
seen from 1972 to 1976 inclusive who met clinical
and radiological criteria for idiopathic communicating hydrocephalus but who were not
shunted. Although not matched with the treated
patients, these were considered "control" subjects
to evaluate the natural history of unoperated idiopathic communicating hydrocephalus. This matter
deserves consideration while reflecting on the
success and complications of ventriculoatrial
shunting for this condition.

Patients and methods

Patients in this series, whether shunted or not,
were considered at the time of evaluation to have
idiopathic communicating hydrocephalus. While
the results of diagnostic studies varied, all patients
showed ventricular enlargement, and most had
some cisternographic evidence for obstruction to
CSF reabsorption. In the years 1967-1974 there
was already conflicting opinion regarding criteria
for diagnosis of idiopathic communicating hydrocephalus and debate on the indications for ventriculoatrial shunting. For the potential benefit to
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dynamics
dementia, surgery was recommended to patients evaluated the ventricular system or CSF
who had some evidence of idiopathic communicat- (pneumoencephalography, computed cranial toming hydrocephalus by pneumoencephalography or ography, and radionuclide cisternography).
but not ne cessaryby bybt Pneumoencephalography was performed onaxialall
cisternography,
(Salmon and Armitage, 1968; Shenkin et al., 1973). patients involved in this study until computed
Two groups of patients were studied. The first tomography (CAT) became available in 1974. For
("surgical") group was composed of 40 consecu- the purposes of this study the pneumoencephaloretrospectively without
tive patients who underwent ventriculoatrial ..grams werereview
outcomes. The studies
clinical
the
for
of
knowledge
shunting
idiopathic communicating hydro-,
cephalus between January 1967 and June 1974 at were classified as either compatible with idiopathic
or not ("other").
the Washington- University Medical Centeer communicating hydrophahluss
Sufficient data could not
traced for three The pneumoencephalographic classification was
bepatients. The remaining 37 were unselected defined as (1) lateral ventricles moderately or
prominent
patients who met the following criteria. All were markedly enlarged, (2) no evidence of obstructing
above 50 years of, age,h-ad-mild, moderate, or cortical atrophy, and (3) no mass lesion
l some radiological evidence of the CSF pathways. The pneumoencephalogramsas
dementia,
severe
communicating hydrocephalus, and no known labelled' "other" depicted such findings
hydro- moderately or even markedly enlarged ventricles
pre-existing cause for communicating
severe
head
but also substantial cortical or central atrophy.
trauma,
cephalus-for example,
quickly
meningitis, or subarachnoid haemorrhage. All After its introduction in 1974,in CAT
the investigabut seven had a mild, moderate, or severe gait became the procedure of cho-ic
disorder. At the time of surgery these patients tion of adult patients with suspected communicatwere considered to have idiopathic communicat- ing hydrocephalus and dementia. Computerised
ing hydrocephalus, and -although a few were tomography scans were performed onofan13 EMI
mm.
suspected of having a concomitant cerebral head unit with a verticalslice thickness and after
degenerative process or vascular disease, the Most patients were studied both before
contrast agent.
hydrocephalus was considered to be of primary the administration of iodinated
comimportance. These patients were treated surgically Essentially the same criteria for idiopathic
used to interpret

at or close to the time the diagnosis -of hydro-

cephalus was made.

The second ("control") group was composed of
patients evaluated at this to
1972 and 1976, who were

between
foundinstitution
have
idiopathic
did not
and who
hydrocephalus
communicating
ventriculoatrial
immediately.
shunting
undergo
These patients fulfilled similar diagnostic criteria.
For various reasons these patients were not
shunted for many months after diagnosis (three
patients) or, never underwent surgery (nine
patients). Shunting was strongly considered or
recommended in each case although many of these
well. None,
-howpatientshadhada other problems
factoras causing
meningeal
12

ever,
irritation.

pre-existing

-

INVESTIGATIONS
patients were first examined to exclude

All

other systemic- -disease, and while a few showed

minor abnormalities of cardiac, renal, pulmonary,

or hepatic function, none had significant failure-,of
these -.organ, systems. While
neurological
tests, such as- radionuclide brain imaging, electro-

other-

ori cerebrospirial fluid infusion
encephalography
tests (Trott-er et al., 1974) were performed in many
patients, the studies of principal, interest were those
neur6radiological procedures which directly

municating hydrocephalus were
CAT images as had been used for pneumoencepha-

et al., 1976).
logrraphy-(Gado
was performed
cisternography
-'Radionuclide
serum albumin or "111n1311-htiman
either
with
was adopted; after 1972 because-of
whichphysical
DTPA
properties for imaging and
superior
itslower
exposure for the patient. -The
radiationfollowing criteria were used at the time of retrospective review without knowledge of clinical
reflux with retention for 48-72
come. -Ventricular
hours and a definite or probable block
space were required to
subarachnoid
in thea diagnosis
flow
communicating
of idiopathicconfirm
block was considered
hydrocephalus.-Subarachnoid
to be present if there was failure of normal ascent
of the radiopharmaceutical-or absence of acregion on
parasagittal
the obtained
cumulation
at least 24 hours
latein images
sequential
apart. A pattern of transient ventricular
ascent of the radioor delayed but-tocomplete
pharmaceutical the parasagittal region
was interpreted as probable cerebral
listed as "other." This latter classification
with ventricular retention of
cisternograms
(a)
than 24 hours and with definite subarachnoid
less
(b) those with ventricular retention for
block,
more than 24 but less than 48 hours and with probout-

of CSF

reflux

or both
atrophy and
includes:
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able subarachnoid block, (c) those with ventricular
retention for more than 48 hours but without
subarachnoid block, and (d) those with incomplete
data.

or intellectual function or both, stable, or worse.
Statistical comparisons between groups were
made by the binomial test or the MannWhitney rank test (Snedecor and Cochran, 1967).

SURGICAL PROCEDURES

Results

Ventriculoatrial shunting was performed by members of the neurosurgical group at Washington
University. Initially, low pressure Hakim valves
were used. Subsequently medium and high pressure
Hakim valves were used as well as the multipurpose antisiphon valve (MPASV) (HeyerSchulte Inc., Goleta, California). A few Holter
valves of low and high pressure were also used.
The change from the use of valves opening at
lower pressure (<8 cm H20) to those opening at
higher pressures (11-14 cm H20) resulted from the
concern that the lower intracranial pressures might
have been the cause of some of the complications
observed.
LATER EVALUATION

The patients were followed up by the neurosurgery
staff and by one of us (CPH) who established
contact with the patients in 1974 and thereafter.
At the time of the first follow-up, a minimum of
nine months had elapsed after either the shunt
procedure or, in the case of the "control" subjects,
the evaluation suggesting idiopathic communicating hydrocephalus.
The following criteria were employed at the
time of follow-up. For each of the individuals in
whom a ventriculoatrial shunt was placed the
course after surgery was categorised as considerably improved either in gait or mental function
or both, questionably improved, stable, or worse.
For those who were considerably improved it was
clear both to the family and physician that the
patient was walking much better and/or had improved memory and other intellectual functions.
In the case of those with questionable improvement there was a subjective impression on the part
of the family that the patient was better while no
objective improvement was evident in the neurological evaluation. These patients were, there-fore,
grouped with those whose downhill course before
surgery appeared to stabilise afterwards for a
period. For those patients who were described as
stable or questionably improved, it was possible to
establish whether this stability had lasted for^six
months, 12 months, or longer. Those with a period
of possible stability less than six months before
further deterioration were considered togetherwith the deteriorating group for purposes of shunt
evaluation. For the control patients, the followup established whether they were improved in' gait-

The findings in the surgical group of 37 patients
are summarised in Table 1. There were 26 men
and 11 women. The mean age at shunting was 66
years (range 56-81 years). The mean duration of
symptoms before operation was 24 months and
the mean length of follow-up was 31 months.
All patients presented with dementia; 30 had a
gait disorder; and all were treated at the conclusion of the initial evaluation. All were followed
until death or for at least 18 months after surgery
so that the long-term effects of the shunting
procedure could be assessed. This group experienced a large number of complications which will
be discussed below. Because of these complications, the effect of the shunt on the course of the
disease was obscured in 10 patients. Consequently
a subgroup of 27 surgical patients was selected
from the original 37 in whom the follow-up period
was sufficiently long (more than six months except
for one patient, case 6, whose steady deterioration
was clear before death 45 days after surgery) and
free from complications to allow adequate
evaluation of the shunting procedure.
OUTCOME IN 27 SURGICAL PATIENTS

Overall in this group, nine patients -improved
(33%), seven were stable (26%), and 11 became
worse (41%). If the group is divided according
to the clinical presentation, there are the following
results. Of six patients who had no gait disorder,
none improved, three remained stable (50%), and
three worsened (50%). Of 13 patients who had
slight gait dilsorder, five improved (39%), two were
stable (15%), and six worsened (46%). Of eight
patients who had a moderate or severe gait disorder, four improved (50%), two remained stable
(25%), and two worsened (25%). Of 15 patients
whose gait disorder developed before or at the
same time as the dementia, seven (46%)-improved,
four (27%) were stable, and four (27%) worsened.
We can also subdivide the surgical group
according to radiographic criteria. There were 25
wh-o -had: pneumoencephalograms classified as
idiopathic communicating hydrocephalus. Of
these, nine improved (36%), seven were stable
(28%), and nine worsened (36%). Of- 16 patients
who had cisternograms labelled as idiopathic
communicating hydrocephalus, six (38%) improved,ffour' stabilised (25%), and six worsened
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(38%). Of the eight patients whose cisternograms Table 3 Comparative data among groups
classified "other," two (25%) improved, two
Control
Surgical
Surgical
stable (25%), and four worsened (50%). Group
patients
patients
patients
both
had
who
patients
There were 16 surgical
not assessed*
assessed
(N= 10)
(N=12)
(N=27)
pneumoencephalography and cisternography conhydro70
sistent with idiopathic communicating
67
66
Age (yr)
(51-81)
(56-75)
(54-81)
cephalus: six of these improved (38%), four were (Range)
6m;6f
7m;3f
19m;8f
Sex
stable (25%), and six worsened (38%).
Duration of
21
28
23
There were nine patients who had a prominent symptoms (mo)
(4-120)
(9-96)
(2-70)
(Range)
gait disorder and full radiological criteria Duration
of
24
25
33
(pneumoencephalography and cisternography) for follow-up (mo)
(7-64)
(0.4-84)
(1.5-96)
idiopathic communicating hydrocephalus. In this (Range)
group five improved (56%), two stabilised (22%),
*Not assessed because significant complications altered course of illness.
and two worsened (22%).
Because of the small numbers involved the only tion of seven, nine, and 12 months respectively,
statistically significant figure in these comparisons and all showed mild improvement.
of subsets within the surgical group was the rate
Table 3 gives a comparison of the age, sex disof improvement in those patients who had both a tribution, duration of symptoms, and length of
prominent gait disorder and the radiological follow-up in these three groups of patients:
criteria for the condition as opposed to those surgical patients whose course could be assessed,
whose clinical and radiological evaluations did not surgical patients in whom complications rendered
meet such criteria fully (P=0.03). Further, it ap- shunt assessment impossible, and control patients.
pears that patients whose gait disorder is at least
The groups, though small, were all comparable
as prominent as the dementia have a better chance
with respect to these features.
of improving after ventriculoatrial shunting than
Table 4 shows the outcomes in the 27 surgical
those who do not, and that the pneumoen- patients whose course could be assessed and in the
cephalographic and cisternographic criteria for 12 control patients who were not treated. Both
idiopathic communicating hydrocephalus, and shunted and control patients could be divided into
particularly results of the two radiographic studies three groups-those who clearly improved, those
together, suggest a more favourable outcome.
who remained stable for at least six months or
Clinical and radiographic data for the 12 con- more after surgery (or after the initial evaluation),
trol patients are presented in Table 2. For these and those who continued to worsen. When the
the mean age at initial evaluation was 70 years, numbers of those improved were compared with
the mean duration of symptoms before initial a combination of those stable or worse, there was
evaluation was 21 months, and the mean length a Eignificant difference between surgical and
of follow-up was 24 months. There were six men control patients (P<0.01).
and six women in this group, followed for seven
to 64 months.
Table 4 Results
These 12 patients were more nearly homogeneof
cisternography,
results
to
the
with
respect
ous
Control patients
Surgical patients
Outcome
assessed
pneumoencephalography and CAT. All presented
(N= 12)
(N=27)
with both dementia and gait disorder with the
9*
I
exception of one patient (case 49) who had only Improved
5
Stable (6 mo or more) 7
a questionable dementia at the initial assessment
6
11
Worse
that later reversed with treatment for depression.
Another patient with a progressive gait disorder *One patient improved in dementia only; five patients improved in gait
(case 41) had only a mild dementia at initial only; three patients improved in both gait and dementia.
testing that was not confirmed later.
While the varied course after a shunt procedure
These patients were not shunted at the initial
evaluation for several reasons. Seven were not has been demonstrated before, this comparison
patients
treated because the attending neurologist was emphasises the equally varied course that be
reluctant to advise ventriculoatrial shunting. Four can experience without a shunt. It should noted
progressively
patients (or their families) refused treatment. One that all of the controls who becamehad
a deteriohad other medical problems judged sufficient to worse after the initial evaluation
contraindicate surgery. Three patients (cases 42, rating gait while in only three did intellectual
43 and 47) were shunted after periods of observa- function change significantly. Only one of these

were
were
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patients (case 43) deteriorated rapidly; the others
became worse only very slowly. Six of the 12 control patients never deteriorated in the follow-up
period of 12-36 months, and one actually
improved.
The serious complications in the group of
patients who underwent ventriculoatrial shunting
are shown in Table 5. In addition to the usually
recognised complications (subdural haematoma,
intracerebral haemorrhage soon after placement
of the shunt, shunt malfunction, and seizures),
non-haemorrhagic stroke was also encountered.
Seven cerebral infarctions occurred within seven
weeks of surgery. Two immediately followed the
procedure, and three were in the hemisphere opposite the shunt. They are included here because of
the likelihood that this is an excessive incidence of
infarction in a group of 37 patients over a seven
week period, perhaps related to altered intracranial dynamics. Thus, there were 19 major
complications in 16 patients (43% of the total
group). In 13 patients (35%), the complications
were serious (subdural haematomas, intracerebral
haemorrhages, and non-haemorrhagic strokes),
and resulted in death or permanent neurological
deficit. Subdural haematomas occurred both in
patients with high (3/13) and those with low or
medium pressure valves (3/22). None of these
complications was seen in the control patients.
It should be noted, parenthetically, that between
June 1974 and March 1978 an additional 21
patients with idiopathic communicating hydrocephalus were shunted at this institution, 19 with
the MPASV. While it is not possible at this time to
assess the long-term results in this group, there
were none of the serious complications listed above
in the immediate period after surgery.

Discussion
This study suffers from problems common to

967

retrospective investigations. Clinical data were
sometimes incompletely described and sometimes
not available for review. Ancillary diagnostic data
were often lacking (lumbar CSF pressures and
CSF infusion tests, for example). Similar flaws are
common to the vast majority, if not all, of the
studies of sizeable numbers of patients evaluated
for possible shunting. We believe, nonetheless,
that our experience is worth discussing both in
relation to the data available and as a framework
for the design of future prospective investigations.
We recognise the difficulty of applying any
statistical methods to such a small and selected
population but we have offered one such approach in addition to the data.
There have been numerous clinical studies of
communicating hydrocephalus in adults with
dementia since the original recognition and successful treatment of this problem by Adams et al.
(1965). After its introduction, radionuclide
cisternography was immediately applied to the
evaluation of this condition (Bannister et al., 1967),
and the results of this test along with those of
pneumoencephalography have been regarded as
important criteria for shunting. Excellent summaries have appeared recently (Fisher, 1976;
Katzman, 1977).
Table 6 contains a summary of the results of
studies published between 1965 and 1977 concerning shunt therapy of patients over 40 years of age
with idiopathic communicating hydrocephalus. In
this tabulation, patients with previous major head
trauma, subarachnoid haemorrhage, or meningeal
infection have been excluded. Some series were
excluded when there was not a clear statement on
this point. Apart from the initial report by Adams
et al. (1965) we included only those series with
five or more patients.
In all, 307 patients with idiopathic communicating hydrocephalus could be identified who were
treated with ventriculoatrial or, in a few cases,

Table 5 Surgical complications
Valve type

Number

Subdural
haematoma

(Case no)
Low pressure
Holter
Hakim
Medium pressure
Hakim

MPASV
High pressure
Holter
Hakim
MPASV

Unknown
Total
B

35

4

6
10
2

1
8
4
2
37

Intracerebral Cerebral infarction
haemorrhage < 7 weeks after
(Case no)
operation
(Case no)

30, 36
29

31

9
30

Shunt

malfunction

32

22

17

6

2

Total
complications

28, 36

24, 34, 37-

15, 33, 34

Seizures
(Case no)

(Case no)

7

11
3

1

19
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Table 6 Idiopathic communicating hydrocephalus-summary of results from other studies
Study

Year

Adams et al.
Bannister, R. et al.
Ekbom et al.
Ojemann et al.
Benson et al.
Heinz et al.
Tator and Murray
Avant and Toole
Bannister, C.
Guidetti and Gagliardi
Chawla et al.
Messert and Wannamaker
Stein and Langfitt
Wood et al.
Laws and Mokri
Greenberg et al.
Hughes et al. (present series)

1965
1967

Total

1969
1969
1970
1970
1971
1972
1972
1972
1974
1974
1974
1974
1976
1977
1978

Patients
treated

Patients
improved

27

2
5
3
8
7
4
2
3
0
7
4
10
8
11
28
33
9

307

144

2
5
6
13
9
6
7
7

8
14
12

16
33
13
56
73

with ventriculoperitoneal shunting; 144 of these
patients (47%) appeared to have improved by
more than a minimal amount. Given the
selectivity involved, this result probably represents
an exaggerated rate of favourable response in this
setting. Complication rates similar to that in the
present study have been noted in other recent
studies (Wood et al., 1974; Laws and Mokri, 1976;
Greenberg et al., 1977). The pattern of improvement varies from an apparent complete remission
of symptoms to significant improvement for a few
months followed by further deterioration. Only
a few patients have been documented to have had
a complete remission of symptoms lasting for
years.
Many authors accept the proposition that certain pneumoencephalographic and cisternographic
criteria can predict whether or not the patient will
respond to a shunt procedure, an attitude best
exemplified by Messert and Wannamaker (1974).
These criteria include enlargement of the lateral
and third ventricles (possibly the fourth also),
dilatation of the temporal horns, and a corpus
callosal angle of less than 1200 (Greitz and Grepe,
1971). Criteria by radionuclide cisternography
include penetration of the tracer isotope into the
lateral ventricles where it remains for several days;
little or no activity is observed progressing to the

convexity.
Salmon (Salmon and Armitage, 1968; Salmon,
1972) was the first to cast serious doubt on the
usefulness of these criteria, pointing out that in his
series they did not seem reliably predictive of improvement after shunting. He said that the thickness of the brain mantle measured at the frontal
horns was the most reliable indicator of success.
The thinner the brain substance (less than 40 mm),

Complications
None
None reported
Two strokes/one shunt failure
None reported
Two post-operative deaths
One death, cause not specified
One death, cause unknown; two shunt failures
One death, pulmonary embolus
None reported
One postoperative death, cause not specified
None reported
None
Four shunt malfunctions; one infection
43 % total complications (Udvarhelyi et al., 1975)
38% major and minor complications
11 % disabling/39 % total complications
18 major complications in a total of 37 patients with
ventriculoatrial shunt
47 % improved
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the better the chance for success. Thi3 latter
criterion, however, has not been found to be
useful by several subsequent investigators (Stein
and Langfitt, 1974; Greenberg et al., 1977). These
more recent studies also cast doubt on thz reliability of any criterion beyond large ventrizles in
predicting success.
Our own results suggest that neither the absence
of atrophy shown by pneumoencephalogram, nor
ventricular retention of isotope for 48 hours, nor
an apparent convexity block to CSF flow, can
predict the ultimate outcome accurately. Although
these criteria remain compelling to many
neurologists in that they relate logically to the
suspected pathophysiology of idiopathic communicating hydrocephalus, it is understood that
correction of CSF flow abnormalities may not
necessarily alleviate abnormal neuronal metabolism
or pathological anatomy, whether these changes
are caused by the hydrocephalus itself or by some

other process.
Some authors (Messert and Wannamaker, 1974)
have held that parenchymal disease of the brain
produced only hydrocephalus ex vacuo, not
amenable to treatment with ventricular shunting.
Others (Salmon, 1972; Greenberg et al., 1977),
however, have reported that certain patients
treated with a shunt may improve, even though
they appear to have cerebral atrophy of various
causes. Both Alzheimer's disease (Coblentz et al.,
1973; Sohn et al., 1973) and cerebrovascular
disease (Earnest et al., 1974; Koto et al., 1977)
have been associated with communicating hydrocephalus but one expects that any improvement
from ventriculoatrial shunting in these disorders
would be temporary and might benefit the gait
problem more than the dementia. Katzman (1977)

suggests that patients with Alzheimer's disease
and idiopathic communicating hydrocephalus
should not be shunted whereas those with hypertensive cerebrovascular disease and idiopathic
communicating hydrocephalus can be considered
for surgery. There are not enough data on patients
with proven Alzheimer's disease or cerebrovascular disease and idiopathic communicating
hydrocephalus to be dogmatic, but our experience
is consistent with Katzman's. Note that our
patients, cases 9 and 24, with proven cerebrovascular disease improved with shunting whereas
the patients with Alzheimer's disease (cases 13
and 18) continued to deteriorate.
Of course, the clinical problem is the difficulty
of predicting the presence of Alzheimer's disease,
cerebrovascular disease, or normal brain
parenchyma in the setting of radiological criteria
for idiopathic communicating hydrocephalus.
Earlier and more prominent gait disturbance would
favour hydrocephalus (with or without cerebrovascular disease) over Alzheimer's disease. However, there have been reports of improvement
from shunting when mental deterioration was
prominent and gait little affected (Greenberg et al.,
1977). One cannot dismiss entirely the possibility
of benefit when dementia is the dominant clinical
sign. While some have suggested that brain
biopsy be used to exclude Alzheimer's disease
before shunting, we have been reluctant to advise
it regularly.
A case can be made for the following position.
If a patient with dementia has an early and
prominent gait disorder and pneumoencephalographic (or CAT) and cisternographic criteria for
idiopathic communicating hydrocephalus, there is
a good chance (50% or greater) of improvement
with ventriculoatrial shunting. The lack of these
individual criteria reduces the chances of a
favourable outcome. The frequency of serious
surgical complications encourages reluctance to
advise shunting in the absence of supportive
clinical and radiographic criteria. An occasional
patient with similar clinical and radiographic
findings may improve and others remain stable
without shunting. Clinical judgment may well
dictate a period of weeks or months of observation, especially when clinical or radiographic findings are not "typical." Serial CAT scans or
cisternography may be helpful.
We believe this problem will remain a difficult
one for the clinician. Our experience indicates
that the CSF infusion test gives results that can be
predicted by cisternography (Trotter et al., 1974).
Similarly our data on cerebral blood flow and its
alteration by CSF withdrawal in demented patients
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(Grubb et al., 1977) do not allow us to predict
accurately the results of shunting. Prolonged intracranial pressure recordings have been recommended by some for their predictive value (Chawla
et al., 1974; Crockard et al., 1977; Hartmann and
Alberti, 1977). Our experience with this technique
in studying possible idiopathic communicating
hydrocephalus is limited to one patient in this
series (case 7). In addition to appropriate
radiographic findings, high pressure waves were
observed in this patient over two days of intraventricular recording. However, shunting improved
only his gait but not his severe dementia.
It may well be too late (in view of clinical bias
and risks of some of the procedures) to propose
an approach to these complex issues. The ideal
plan would be a prospective study of those patients
with dementia and enlargement of the lateral
ventricles. Careful clinical description would document details of mental and gait abnormalities. Is
hydrocephalic dementia different from Alzheimer's
dementia? Simple quantitation of these clinical
abnormalities and an estimate of the likelihood of
multi-infarct dementia should be possible. One
would like to have data on continuous lumbar
and intracranial CSF pressure recordings, CSF
production and absorption, and CSF infusion
results. Information from brain biopsy would be
useful but the risk may not be justified. Can one
identify a subgroup of patients with Alzheimer's
disease or multi-infarct dementia whose course is
adversely (and reversibly) affected by the
complication of idiopathic communicating
hydrocephalus?
Improvement in the instrumentation of shunt
systems may allow investigations that will indicate
which of their characteristics offer best control of
intracranial pressure, hydrocephalus, and related
clinical problems. Serial studies on patients after
shunting might include (for ideal investigative
purposes) quantitative clinical assessment, lumbar
and intracranial pressure recordings, CAT and
cisternographic data, documentation of shunt
patency and functional characteristics. We doubt
that serial observations on cerebral blood flow
and cerebral metabolism would be illuminating
but cannot prove it.
The dilemma of idiopathic communicating
hydrocephalus remains with us. Only a rare
patient benefits dramatically from present techniques. Most of these have gait disorder and
dementia, but some may present in other ways.
Since we do not have certain criteria for predicting the outcome of shunting and since the
operation has major risks, there are still opportunities for clinical debate and much need for
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careful prospective study.
While some support can be found for all eight
of our original hypotheses, only the seventh has
some statistical significance. This would suggest
that at this time patients with presumed idiopathic
communicating hydrocephalus who have an early
and prominent gait disorder together with
"typical" radiographic findings might be candidates
for ventriculoatrial shunting. In other cases, a
delay with careful clinical observation and, perhaps
serial CAT scans, might be recommended before
surgery is considered.
Our appreciation is expressed to Dr Richard
Torack and Dr James Nelson of the Department
of Pathology (Neuropathology) of the Washington
University School of Medicine, and to the members of the Department of Neurology and Neurological Surgery and of the Dementia Study Group
in particular for their help in the evaluation of
these patients. We are also indebted to Patti
Vessell for her help in the preparation of this
material.
References
Adams, R. D., Fisher, C. M., Hakim, S., Ojemann,
R. G., and Sweet, W. H. (1965). Symptomatic occult
hydrocephalus with "normal" cerebrospinal fluid
pressure. New England Journal of Medicine, 273,
117-126.
Avant, W. S., and Toole, J. F. (1972). Diagnostic
guidelines in hydrocephalic dementia. North
Carolina Medical Journal, 33, 120-125.
Bannister, C. M. (1972). A report of eight patients
with low pressure hydrocephalus treated by CSF
diversion with disappointing results. A cta Neurochirurgica (Wien), 27, 11-15.
Bannister, R., Gilford, E., and Kocen, R. (1967).
Isotope encephalography in the diagnosis of
dementia due to communicating hydrocephalus.
Lancet, 2, 1014-1017.
Benson, D. F., LeMay, M., Patten, D. H., and
Rubens, A. B. (1970). Diagnosis of normal pressure
hydrocephalus. New England Journal of Medicine,
283, 609-615.
Chawla, J. C., Hulme, A., and Cooper, R. (1974).
Intracranial pressure in patients with dementia and
communicating hydrocephalus. Journal of Neurosurgery, 40, 376-380.
Coblentz, M., Mattis, S., Zingesser, L. H., Kasoff,
S., Wisniewski, H. M., and Katzman, R. (1973).
Presenile dementia. A rchives of Neurology
(Chicago), 29, 299-308.
Crockard, H. A., Hanlon, K., Duda, E. E., and
Mullan, J. F. (1977). Hydrocephalus as a cause of
dementia: evaluation by computerized tomography
and intracranial pressure monitoring. Journal of
Neurology, Neurosurgery, and Psychiatry, 40, 736740.

J Neurol Neurosurg Psychiatry: first published as 10.1136/jnnp.41.11.961 on 1 November 1978. Downloaded from http://jnnp.bmj.com/ on January 9, 2023 by
guest. Protected by copyright.

970

C. P. Hughes et al.

Earnest, M. P., Fahn, S., Karp, J. H., and Rowland,
L. P. (1974). Normal pressure hydrocephalus and
hypertensive cerebrovascular disease. A rchives of
Neurology (Chicago), 31, 262-266.
Ekbom, K., Greitz, T., and Kugelberg, E. (1969).
Hydrocephalus due to ectasia of the basilar artery.
Journal of the Neurological Sciences, 8, 465-477.
Fisher, C. M. (1976). The clinical picture in occult
hydrocephalus. Clinical Neurosurgery, 24, 270-284.
Gado, M. H., Coleman, R. E., Lee, K. S., Mikhael,
M. A., Alderson, P. O., and Archer, C. R. (1976).
Correlation between computerized transaxial tomography and radionuclide cisternography in dementia. Neurology (Minneapolis), 26, 555-569.
Greenberg, J. O., Shenkin, H. A., and Adam, R.
(1977). Idiopathic normal pressure hydrocephalusa report of 73 patients. Journal of Neurology,
Neurosurgery, and Psychiatry, 40, 336-341.
Greitz, T., and Grepe, A. (1971). Encephalography in
the diagnosis of convexity block hydrocephalus.
Acta Radiologica (Stockholm), 11, 232-242.
Grubb, R. L., Raichle, M. E., Gado, M. H., Eichling,
J. O., and Hughes, C. P. (1977). Cerebral blood
flow, oxygen utilization, and blood volume in
dementia. Neurology (Minneapolis), 27, 905-910.
Guidetti, B., and Gagliardi, F. M. (1972). Normal
pressure hydrocephalus. A cta Neurochirurgica
(Wien), 27, 1-9.
Hartmann, A., and Alberti, E. (1977). Differentiation
of communicating hydrocephalus and presenile
dementia by continuous recording of cerebrospinal
fluid pressure. Journal of Neurology, Neurosurgery,
and Psychiatry, 40, 630-640.
Heinz, E. R., Davis, D. O., and Karp, H. R. (1970).
Abnormal isotope cisternography in symptomatic
occult hydrocephalus. Radiology, 95, 109-120.
Katzman, R. (1977). Normal pressure hydrocephalus.
In Dementia, pp. 69-72. Edited by C. E. Wells.
F. A. Davis: Philadelphia.
Koto, A., Rosenberg, G., Zingesser, L. H., Horoupian,
D., and Katzman, R. (1977). Syndrome of normal
pressure hydrocephalus: possible relation to hypertensive and arteriosclerotic vasculopathy. Journal of
Neurology, Neurosurgery, and Psychiatry, 40, 7379.
Laws, E. R., and Mokri, B. (1976). Occult hydrocephalus: results of shunting correlated with
diagnostic tests. Clinical Neurosurgery, 24, 316-333.
Messert, B., and Wannamaker, B. B. (1974). Reappraisal of the adult occult hydrocephalus syndrome. Neurology (Minneapolis), 24, 224-231.
Ojemann, R. G., Fisher, C. M., Adams, R. D., Sweet,
W. H., and New, P. F. J. (1969). Further experience
with the syndrome of "normal" pressure hydrocephalus. Journal of Neurosurgery, 31, 279-294.
Salmon, J. H. (1972). Adult hydrocephalus: evaluation
of shunt therapy in 80 patients. Journal of Neurosurgery, 37, 423-428.
Salmon, J. H., and Armitage, J. L. (1968). Surgical
treatment of hydrocephalus ex-vacuo. Neurology
(Minneapolis), 18, 1223-1226.

Shenkin, H. A., Greenberg, J. O., Bouzarth, W. F.,
Gutterman, P., and Morales, J. 0. (1973). Ventricular shunting for relief of senile symptoms. Journal
of the American Medical Association, 225, 14861489.
Snedecor, G. W., and Cochran, W. G. (1967).
Statistical Methods. Sixth edition, pp. 130, 209-210.
Iowa State University Press: Ames, Iowa.
Sohn, R. S., Siegel, B. A., Gado, M. H., and Torack,
R. M. (1973). Alzheimer's disease with abnormal

cerebrospinal fluid flow. Neurology (Minneapolis),
23, 1058-1064.
Stein, S. C., and Langfitt, T. W. (1974). Normal
pressure hydrocephalus. Predicting the results of
cerebrospinal fluid shunting. Journal of Neurosurgery, 41, 463-470.
Tator, C. H., and Murray, S. (1971). A clinical,

971

pneumoencephalographic and radioisotopic study of
normal-pressure communicating hydrocephalus.
Canadian Medical Association Journal, 105, 573579.
Trotter, J. L., Luzecky, M., Siegel, B. A., and Gado,
M. H. (1974). Cerebrospinal infusion test. Identification of artifacts and correlation with cisternography
and pneumoencephalography. Neurology (Minneapolis), 24, 181-186.
Udvarhelyi, G. B., Wood, J. H., James, A. E., and
Bartelt, D. (1975). Results and complications in 55
shunted patients with normal pressure hydrocephalus. Surgical Neurology, 3, 271-275.
Wood, J. H., Bartelt, D., James, A. E., and Udvarhelyi,
G. B. (1974). Normal pressure hydrocephalus:
diagnosis and patient selection for shunt surgery.
Neurology (Minneapolis), 24, 517-525.

J Neurol Neurosurg Psychiatry: first published as 10.1136/jnnp.41.11.961 on 1 November 1978. Downloaded from http://jnnp.bmj.com/ on January 9, 2023 by
guest. Protected by copyright.

Adult idiopathic communicating hydrocephalus with and without shunting

