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Short report

Craniopharyngioma in the third ventricle: necropsy
findings and histogenesis
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SUMMARY A case of craniopharyngioma confined within the third ventricle with necropsy is re-
ported. A stalk-like structure in this tumour was present in the wall of the third ventricle at its base.
It is suggested that this tumour might have arisen from the remnants of Rathke's pouch persisting
in the tuber cinereum.

Craniopharyngiomas have been considered to be de-
rived from remnants of Rathke's pouch, which is
thought to lie in the superior aspect of the pituitary
stalk and infundibulum. They commonly occupy the
suprasellar cistern and may occasionally spread into
the anterior, middle, or posterior cranial fossae, as
well as into the sella turcica. Craniopharyngioma
confined to the third ventricle, however, is rare. Only
six necropsy cases`5 have been so far reported. In
this paper, the origin of craniopharyngioma confined
to the third ventricle is discussed based on the findings
of a necropsy case.

Case report

A 49 year old man was admitted because of progressive
memory defect and general malaise of three months' du-
ration. He was of normal stature and slightly malnourished.
The distribution and texture of the axillary and pubic hair
were normal. He was apathetic and disoriented to time and
place. Other physical and neurological findings were normal.

Routine blood studies, urinalysis and endocrinological
work-up revealed no abnormalities, and there was no di-
abetes insipidus. Plain radiographs of the skull were normal.
Cerebral angiography demonstrated lateral displacement of
the insular portion of the middle cerebral arteries, lenticu-
lostriate arteries and thalamostriate veins, which suggested
internal hydrocephalus, and revealed some tumour stain in
the third ventricle. Precontrast axial CT showed an isodense
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or slightly low-density mass (mean Hounsfield units (HU):
30) occupying the third ventricle, and the lateral ventricles
were dilated. With contrast medium there was homogeneous
enhancement (mean HU: 68) of the entire mass situated in
the third ventricle. Coronal CT scans showed that an en-
hanced mass seemed to be separated from the sella turcica
and confined to the third ventricle. Conray ventriculography
showed a large mass almost completely filling the anterior
part of the third ventricle. A static technetium 99' brain
scan revealed no increased up-take. An electro-
encephalogram showed bifrontal slow wave activity.
The patient underwent a right frontal craniotomy. The

tumour was partially removed by a transcallosal approach
using an operating microscope. The orange, grained surface
of the tumour was seen projecting thrQugh the dilated
foramen of Monro. The solid, soft tumour was partially
removed piecemeal because it was wedged into the third ven-
tricle very tightly. It was verified histologically as squamous
cell type craniopharyngioma.

After the operation he recovered well and became ori-
ented, but his consciousness began to cloud from 20 hours
after the operation, and he suddenly fell into a coma. CT
scans showed acute brain swelling with intracerebral
hematoma in the right frontal lobe. Emergency right frontal
lobectomy with external decompression was performed.
Two weeks later, a ventriculoperitoneal shunt was inserted,
but he did not regain consciousness completely. He died five
months after the first operation.

Postmortem examination
Grossfindings. The brain weighed 1600 g. At the base of the
brain, the tumour was not visible even around the optic
chiasm and pituitary stalk. The hypothalamus and tuber
cinereum at the base of the brain protruded because of the
compression by the tumour mass which could be observed in
the third ventricle through the arachnoid membrane over the
tuber cinereum. The cut surface of the brain disclosed the
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Fig I Coronal section through the basal ganglia and optic chiasm, showing the tumour within the third

ventricle. T:, tumour.

EX.
.... ...

Fig 2 (a) Photomicrograph of the stalk-like structure involving the brain tissue of the ventricular wall.

(H & E x 20). tumour, V:- ventricular wall, S: stalk-like structure. (b) Photomicrograph of the base of the

third ventricle, showing the intervention of thin neural tissue between the tumour andpia mater.

(H & E x 20). tumour, N: neural tissue, P:- pia mater.
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dark reddish or greywhitish tumour with a granular surface
(3 5 x 4 9 x 3 0 cm in size) exclusively growing in the third
ventricle, and the border of the tumour was distinct (fig 1). A
stalk-like structure, from which this tumour appeared to de-
velop, was detected in the wall of the third ventricle at the
coronal section of the tumour at 5 mm posterior to the optic
chiasm. In the midbrain, massive bleeding and parenchymal
destruction, which were considered as the direct cause of
death, were induced by the compression from the expanding
tumour.
Microscopic findings The sharply demarcated tumour
within the third ventricle was composed of irregularly
branched solid nests and papillary growth of tumour cells,
and relatively scanty stroma of fibrous connective tissue
associated with capillaries. The tumour cells showed a
pavement-like arrangement, revealing conspicuous inter-
cellular bridges and small keratinising foci in parts, charac-
teristic of squamous cells. The third ventricular wall was
covered by multilayered tumour cells, and a fine papillary
pattern composed of the same kind of cells was found at the
free surface of the tumour. Arrangements of monolayered
cuboidal cells around stroma formed adamantinomatous
patterns. A stalk-like extension of this tumour, involving the
brain tissue in the ventricular wall, was detected in the base
of the third ventricle, which corresponded to the tuber ciner-
eum, and this tumour proliferated exclusively into the cavity
of the third ventricle (fig 2a). Histologically, at the base of
the third ventricle, the tumour did not extend to the brain
surface, and thin neural tissue was observed between the
tumour and pia mater (fig 2b). No squamous epithelial
nest was observed in the tuber cinereum or infundibulum.
Neither tumour nor squamous epithelial nest was observed
in the serial sections of the pituitary stalk.

Discussion

Craniopharyngiomas usually arise from squamous
epithelial nests in the pars tuberalis along the pitu-
itary stalk.6 Luse and Kernohan7 reviewed 1,364 pi-
tuitary glands, and in none of 78 patients less than 10
years of age at the time of death were squamous epi-
thelial nests identified, although craniopharyngiomas
are relatively frequently encountered in this age
group. Therefore, they thought that these squamous
epithelial nests were secondary to metaplasia of the
cells of the pars tuberalis rather than embryonic nests.
On the other hand, Goldberg and Eshbaugh8 found
squamous epithelial nests in the pituitaries of four
newborn infants (3%). They stated that the presence
of squamous epithelial nests in the pituitaries of new-
born infants was in favour of their being remnants of
Rathke's pouch, and that the apparent absence of
squamous epithelial nests in infants was due to their
incomplete differentiation at that time of life. There
are thus two theories on the histogenesis of squamous
epithelial nests, but the one stating the origin as the
remnants of Rathke's pouch is more generally ac-
cepted. In either case, squamous epithelial nests are
considered to be derived from the cells of the pars

tuberalis. Atwell9 maintained that the pars tuberalis
grew forward and backward, surrounding the in-
fundibulum and spreading out under the tuber ciner-
eum. From this point of view, it may be possible that
craniopharyngiomas arising from squamous epi-
thelial nests of the pars tuberalis grow incidentally
and exclusively in the third ventricle.
To our knowledge, only six necropsy cases of

craniopharyngioma located entirely within the third
ventricle have been reported to date. In 1953, Dobos
et al,1 reported an intrinsic tumour of the third ven-
tricle that was probably a craniopharyngioma and
mentioned that this arose from the infundibulum, so
that a designation such as "infundibuloepithelioma"
would appear more correct. Cashion and Young23
did not believe that there were any significant histo-
logical features that differentiated intraventricular
craniopharyngioma from those in other locations, but
did not discuss the origin of intraventricular cranio-
pharyngioma. Namba and Tsuboi4 found tumour
cells of the squamous type in a tumour of the third
ventricle showing direct continuity with the pituitary
stalk. They concluded that the tumour, histologically
craniopharyngioma, arose from the remnants of
Rathke's pouch and grew into the third ventricular
cavity. Kubota et a15 reported that the squamous epi-
thelial nests were detected in the pituitary stalk and
the tuber cinereum, which extended upward and
showed a gradual transition to tumour tissue in the
third ventricle, and that these findings seemed to sug-
gest the metaplastic squamous epithelial nests as the
origin of the tumour. On the other hand, as for the
development of the pars tuberalis, which was gener-
ally considered as the origin of craniopharyngioma, it
was demonstrated that the cells of the pars tuberalis
could migrate not only to the anterior part, but also
the posterior part of the hypophysis and extend to the
infundibulum and tuber cinereum.

In our case, the tumour possessed a stalk-like struc-
ture located at the base of the third ventricle near the
tuber cinereum. No tumour cells were found in the
pituitary stalk. In addition, this tumour was covered
by the pia mater and a thin layer of neural tissue and
did not extend to the surface of the brain. Therefore,
it might be concluded that this tumour was derived
from the cells that had migrated from the pars tuber-
alis as the remnants of Rathke's pouch, which had
been present in part of the stalk-like structure at the
base of the third ventricle, and grew incidentally and
exclusively into the third ventricular cavity.
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