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Ventricular diverticulum
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SUMMARY A ventricular diverticulum was found on computed tomography in six out of 25 cases

of congenital obstructive hydrocephalus. In all six cases, the diverticulum was located on the
medial wall of the trigone. In three cases, it was restricted to the tentorial hiatus with a recognis-

able superior cerebellar cistern (small). In two cases, it occupied the tentorial hiatus without a

recognisable cistern (medium). The remaining case had a diverticulum extending into the post-
erior fossa that caused cerebellar ataxia (large). In all patients, the diverticulum regressed after
ventriculo-peritoneal shunt. The characteristics of the computed tomograms, the clinical
significance and the pathogenesis of this phenomenon are discussed.

Spontaneous ventriculocisternostomy or diverticular
formation in advanced obstructive hydrocephalus is
weil-knowni-3 following DeLange,4 and Penfield's5
descriptions in 1929. In a previous report,6 the
authors presented a case of ventricular diverticulum
causing cerebellar ataxia, which was shown to be a

cystic mass at the tentorial hiatus as well as in the
posterior fossa by computed tomography (CT). No
report regarding the incidence, characteristics of the
CT picture, and clinical significance of diverticular
formation has been available to date. The present
report is of six examples of this condition among

cases of congenital hydrocephalus observed during
the past six years.

Clinical materials and methods

The clinical material consisted of 25 cases of congential
obstructive hydrocephalus treated in our institute during
the past six years, from June 1977 to May 1983. All patient
records and CT scans were reviewed to determine the pre-

sence, location and size of the ventricular diverticulum and
clinical symptoms related to this phenomenon. The causes
of hydrocephalus in all 25 patients are shown in table 1.

Summary of cases (table 2)
A ventricular diverticulum was found in six of the 25 cases

(24%). There were two males and four females, whose age
ranged from two days to 11 years.

Causes of hydrocephalus There were four aqueductal
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stenoses, including one with a myelomeningocele. The
remaining two were porencephaly and occlusion of the out-
let of the fourth ventricle.

Site of ventricular diverticulum In all six cases, the ven-

tricular diverticulum was located on the medial wall of the
trigone of the lateral ventricle: five on the left and one on

the right. All but one were on the side with the larger
trigone. In the case with porencephaly, the ventricular
diverticulum was present on the smaller side of the trigone,
which was the same side as that of porencephaly. The aper-
ture of the ventricular diverticulum was clearly located at
the medial wall of the trigone (fig 1-4).

Size of the ventricular diverticulum In three cases, the
ventricular diverticulum was restricted to the tentorial
hiatus and the superior cerebellar cistern was recognised
partially in the contralateral side to ventricular diver-
ticulum. (small, fig 1). In two cases, the ventricular diver-
ticulum occupied the tentorial hiatus without a recognis-
able cistern (medium, figs 2 and 3). The remaining one

(case 6) had a ventricular diverticulum extending into the
posterior fossa through the tentorial hiatus. (large, fig 4).

Symptoms and signs related to ventricular diver-
ticulum The only case with a large ventricular diver-

Table 1 Causes of Hydrocephalus

Aqueduct stenosis 9 (3)
Aqueduct stenosis with myelomeningocele 8 (1)
Holoprocencephaly (semilobar type) 3*
Dandy-Walker syndrome 3
Occlusion of the outlet of the IVth ventricle 1 (1)
Porencephaly I (1)

Number in parenthesis indicates number of the case with
diverticular formation in the lateral ventricle.

*A case associated with the Dandy-Walker syndrome is included.
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Fig 1 Computed tomography scans without contrast enhancement in cases with small ventricular diverticulum (VD). (A)
Case 1. Aqueduct stenosis. (B) Case 2. Occlusion of the outlet of the fourth ventricle. (C) Case 3. Aqueduct stenosis with
myelomeningocele. Black arrow indicates ventricular diverticulum in each picture. Superior cerebellar cistern (open arrow)
is partially recognized in all three cases.

-s-_

Fig 2 Computed tomography scans without contrast
enhancement in case 4 (aqueduct stenosis). Medium-sized
ventricular diverticulum is seen in the medial wall ofthe
trigone (arrows). It occupies the tentorial hiatus without
recognisable cistern.

ticulum (case 6) showed symptoms secondary to ventricu-
lar diverticulum. This patient had cerebellar ataxia, which
disappeared a few days after ventriculo-peritoneal shunt.

Operation and course Five cases underwent ventricular
peritoneal shunt. Suboccipital craniectomy was carried out
in the last (case 2) to open the occlusion of the outlet of the
fourth ventricle followed by shunt. Metrizamide CT ven-
triculography was undertaken in two cases (cases 5 and 6)
after surgery. The ventricular diverticulum was clearly
observed in both cases (fig 3, B). In all cases, the ventricu-
lar diverticulum regressed after operation. In three
patients with medium or large-sized ventricular diver-
ticulum, the superior cerebellar cistern was visible on sub-
sequent CTs following the shunt (figs 3, C and 4, D-F).
Three children (cases 2, 3, and 4) were bed-bound for 4

to 5 years after operation. One died two and half years

after the operation due to shunt obstruction. Case 5 is
surviving in good functional state. Case 6 is also doing well
but is attending a school for the blind.

Table 2 Summary ofcases with ventricular diverticulum

Case Age Sex Cause ofhydrocephalus Size of VD Site of VD Symptoms related Operation
No. to VD

1 4 mo F Aqueductal stenosis small Lt. LV (-) V-P shunt
2 8 yr M Occlusion of the small outlet of the small Lt. LV (-) Suboccipital craniectomy and

4th ventricle V-P shunt
3 2 day F Aqueductal stenosis with small Rt. LV (-) V-P shunt

myelomeningocele
4 8 day F Aqueductal stenosis medium Lt. LV (-) V-P shunt
5 1 mo M Porencephaly medium Lt. LV (-) V-P shunt
6 11 yr F Aqueductal stenosis large Lt. LV Cerebellar ataxia V-P shunt

VD: ventricular diverticulum, LV: lateral ventricle, V-P shunt: ventriculo-peritoneal shunt.
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Fig 3 Computed tomography scans ofthe patient with porencephaly (case 5). (A) Without contrast enhancement. Arrow
indicates ventricular diverticulum (medium) which occupies the tentorial hiatus. Superior cerebellar cistern is not
discernible. (B) Metrizamide CT ventriculography after ventriculo-peritoneal shunt. Diverticulum is clearly visible. (C)
Computed tomography one year after shunt. Diverticulum regresses. Arrow indicates superior cerebellar cistern.~~~~..._-*--................ A_

Fig 4 Computed tomography scans in case 6 (aqueduct stenosis). (A-C) With contrast enhancement. A large ventricular
diverticulum is seen in the medial wall ofthe trigone (arrow in C) extending through the tentorial hiatus (arrow in B) into the
posterior fossa (arrow in A). (D-F:) Computed tomography without contrast enhancement taken two weeks after
ventriculo-peritoneal shunt. The fourth ventricle, which is normal in size and shape, is seen in D. The quadrigeminal (E) and
the superior cerebellar cistern (arrow in F) are recognized. Arrow heads in F indicate a regressed diverticulum.
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Discussion

There has been no report on the incidence of ven-
tricular diverticulum in cases of congenital hyd-
rocephalus. Our present study revealed that in six
out of 25 such cases (24%) a diverticulum was found
in the medial wall of the trigone on the initial CT
scan.
We classified the ventricular diverticulum

observed at this site into three types according to
size and relationship to the tentorial hiatus and the
superior cerebellar cistern. Cases with small and
medium-sized ventricular diverticulum showed no
symptoms related to it. Only one case with a large
ventricular diverticulum developed cerebellar ataxia
secondary to this phenomenon. Among the cases of
large-sized ventricular diverticulum reported in the
literature, only a few cases have shown clinically
overt cerebellar ataxia.7-'3 Medium or large-sized
ventricular diverticulum without direct compression
symptoms may also have a clinical significance in the
compression of the aqueduct of Sylvius which results
in exacerbation of hydrocephalus.'4
According to the review of the literature in our

previous article,6 a ventricular diverticulum was
located mainly in the medial wall of the trigone as
well as in the posterior wall of the third ventricle. In
the present series, the ventricular diverticulum of all
six cases was in the medial wall of the trigone. There
was no case in which the ventricular diverticulum
formed in the posterior wall of the third ventricle or
in other sites. There can be little doubt that
increased intraventricular pressure played an impor-
tant role in the pathogenesis of the diverticular for-
mation. Under such circumstances, a ventricular
diverticulum may form at the weakest point of the
ventricular wall. Anatomically, such a point is the
medial wall of the trigone, which lies between the
forward-sweeping crus of the fornix and the forceps
major.9 '5 Childe and McNaughton9 noted thinning
out and hollowing at just this portion of the trigone
in several brains with marked hydrocephalus.

Cystic lesions, observed near the tentorial hiatus
and the superior cerebellar cistern, which should be
considered in differential diagnosis of the ventricu-
lar diverticulum formed in the medial wall of the
trigone, are: (1) arachnoid cyst, (2) cystic tumour
arising from the pineal gland or its surrounding
structures, (3) dorsal sac of holoprosencephaly, (4)
ventricular diverticulum in the posterior wall of the
third ventricle. If one keeps in mind that a ventricu-
lar diverticulum at this site has an aperture in the
medial wall of the trigone, the correct diagnosis can
easily be made.
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Addendum
After submission of this paper for publication, we found an
article by Naidich TP, McLone DG, Hahn YS, Hanaway J
(Atrial diverticula in severe hydrocephalus. AJNR
1982;3:257-66). They demonstrated ventricular diverti-
cula in 25% of patients with advanced hydrocephalus,
which coincides with the incidence in the current series.
They elaborately described the CT criteria for this entity.
We apologise for an inadvertent omission of their article in
the references.
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