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Third Ventricle Choroid Plexus Carcinoma

R.W. Broad and P.B.R. Allen

ABSTRACT: Benignand malignant tumors of the choroid plexus in infancy are extremely uncommon. Diagnosis and management of
a malignant tumor is described and the literature survey of the problem is presented.

RESUME: Les tumeurs bénignes et malignes du plexus choroide dans I’enfance sont trés rares. Nous avons décrit le diagnostic et le
traitement d’une telle tumeur maligne, et une revue de la littérature 4 propos de ce sujet est presentée.
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The problems of choroid plexus tumors, third ventricular
tumors in infants less than one year of age, and malignant
lesions of the choroid plexus are all uncommon problems in
both ageneral and pediatric neurosurgical practice. We describe
a case of a third ventricular choroid plexus carcinoma occur-
ring in infancy, supplementing our discussion with intraopera-
tive photographs, and presenting various problems of this tumor
and its management.

CASE REPORT

A one day old infant boy was admitted in transfer to the University of
Alberta Hospital in April 1983 presenting with enlarged head at birth.

Born of a 24 year old Caucasian mother, gravida I para O, following a
normal pregnancy of 40 weeks gestation, normal labor, and a spontane-
ous vaginal delivery. Apgar scores of 6 and 7 at one and five minutes
respectively were noted, as was an enlarged head measuring 40 cms.
(greater than the 90th percentile). Length was at the 80th and weight at
the 45th percentiles.

A maternal history of epilepsy was present, the mother previously
having been on anticonvulsants, but discontinued six years prior with
no recent seizures.

Examination of the infant revealed an enlarged head and full fonta-
nelle without other abnormalities being present.

A preliminary diagnosis of hydrocephalus was made. A CT scan
demonstrated enlarged lateral ventricles, a poorly visualized third
ventricle, and normal sized fourth ventricle (figure 1). Contrast enhance-
ment demonstrated a well defined, round, augmenting lesion filling the
anterior half of the third ventricle and obstructing the interventricular
foramen (figure 2). Ultrasonography of the head demonstrated a highly
echogenic midline spherical mass measuring 3.1 x2.0x 2.9 cms (figure
3); cerebral angiography demonstrated a very faint blush in the anterior
aspect of the third ventricle with slight displacement of the septal veins
and compression of the internal cerebral veins.

With the presentation of marked hydrocephalus, ventriculoperitoneal
shunting was initially carried out. Following investigation as described
above, a tentative diagnosis of a third ventricular choroid plexus papil-
loma was made, and a second procedure, a stereotactic tumor biopsy,
was performed at three weeks of age. Although the biopsy material was
limited, the histologic diagnosis was choroid plexus papilloma.

Figure 1 — C.T. Scan showing massive hydrocephalus with evidence of a
cystic mass in the region of the third ventricle.

As the infant was doing well, he was discharged and electively
readmitted at 92 weeks of age, when a definitive craniotomy and third
ventriculostomy by an anterior corpus callosal section was carried out.

At operation, an extensive right frontal craniotomy was performed
for exposure of the genu and rostrum of the corpus callosum (figure 4).
This commisure was divided over a 2 cm. section from the genu
posteriorly, demonstrating that the corpus callosum had become attenu-
ated to little more than a thin membrane. A large, firm, well circumscribed,
papitlated, pink/yellow tumor was encountered (figure 4), which filled
the anterior half of the third ventricle and distorted the anatomy.

The tumor was carefully delivered through the third ventriculostomy,
revealing its attachment to normal choroid plexus in the third ventricle
by a narrow vascular stalk containing a single large feeding vessel. This
artery was coagulated and the tumor removed in one piece. A Ziess
operating microscope provided excellent visualization and demon-
strated that total excision had been accomplished with satisfactory
hemostasis (figure 4).
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Postoperatively, the child had a rapid and uneventful recovery with-
out seizures or fluid or electrolyte problems. Subsequently he has
shown normal development over one year. Follow-up CT scan has
returned to almost normal (figure 5).

With the study of further surgical biopsy material, a revised diagno-
sis of choroid plexus carcinoma was made. Despite this change, it was
decided that because of total tumor removal, no further treatment
(radiotherapy) be carried out. Close follow-up was arranged.

PATHOLOGY

The gross appearance of the tumor was a soft, lobulated pale
pinkish-yellow mass. The total weight of the specimen was 18
gms. and it measured 7x35x3 cms (figure 6). Its papillary
nature was seen on cut surface.

Microscopically, most of the tumor consisted of areas charac-
teristic of a choroid plexus neoplasm, with a papillary architec-
ture consisting of acuboidal to low columnar epithelium covering

Figure 2 — Contrast-enhanced C.T. Scan demonstrating lesion within the
third ventricle.

a fibrovascular stroma (figure 7). However, other areas exhib-
ited epithelial stratification with piling up of nuclei and the
presence of occasional mitotic figures (figure 7), nuclear
irregularities, and hyperchromatism. These findings provided
the basis for the diagnosis of choroid plexus carcinoma (Lewis,
1967; Russell & Rubinstein, 1971; Burger & Vogel, 1983;
Rubinstein, 1983).

DISCUSSION

Choroid plexus carcinoma in the third ventricle in infancy is
an extreme rare occurrence. Choroid plexus tumors comprise
0.5% of all brain tumors at all ages (Davis & Cushing, 1925;
Stanley, 1968; Zulch, 1957). The incidence in childhood is
greater than in adult life, being 2.3% in those under 17 years of
age (Thompson et al., 1973), 3.9% in those under 12 (Matson &
Crofton, 1960), 9% in those under 2 (Matson & Crofton, 1960),
and 14% in infants less than one year of age (Raimondi and
Tomita, 1983; Sato et al., 1975).

Localization of choroid plexus tumors for all ages shows that
the fourth ventricle, lateral ventricle and third ventricle are the
common sites being a frequency of 45.5%, 40.7% and 10.4%
respectively (Fortuna et al., 1979). Reported cases have been
described occurring at the cerebellopontine angle, intracerebrally,
and in the spinal subarachnoid space (Laurence, 1974), as
describedinarecent review analyzing 60 cases of third ventricu-
lar choroid plexus tumors in the literature with 43 of these cases
examined in detail (Fortuna etal., 1979). Ininfancy the localiza-
tion of choroid plexus tumors is much different. Combining
Sato’s and Raimondi’s series of tumors presenting in infancy,
only 4 cases of choroid plexus tumors occurred in the third
ventricle with the remainder being in the lateral ventricles (Sato
et al., 1975; Raimondi and Tomita, 1983). In the series of third
ventricular choroid plexus papillomas, it was noted that 30%
occurred in childhood (Fortuna et al., 1979).

From the perspective of the differential diagnosis of intra-
ventricular tumors occurring in the third ventricle during infancy,

Figure 3 — Ultrasound images of a solid mass in the third ventricle.
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Figure 4 — Intraoperative photographs illustrating: (a) Falx cerebri, (b) Right anterior parietal lobe retracted laterally, (c) Tumor presenting through a thinned
corpus callosum, (d) The floor of the third ventricle after the complete removal of the tumor.

Figure 5 — C.T. Scan 9 months following removal of tumor. The right lateral
ventricle is collapsed, and the posterior horn of left lateral veniricle
remains enlarged.

Figure 6 — Muliilobular, soft tumor mass removed from within the third
ventricle. Vascular pedicle, and point of adherence to ventricle wall
evident at left, inferior margin.
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Figure 7 — Photomicrographs of sections through the tumor showing: (a) dominant papillary architecture of branched processes of fibrovascular stroma covered
by cuboidal to low columnar epithelium and (b) an area of epithelial stratification with piling up of nuclei and the presence of occasional mitotic figures.

80% were choroid plexus tumors; the only other diagnoses
reported are astrocytoma, malignant teratoma, and primitive
neuroectodermal tumor (Sato, 1979; Raimondi, 1983).

The incidence of malignancy is not clearly defined when
describing neoplasms of the choroid plexus. In the literature
review of third ventricular choroid plexus tumors (Fortuna et
al., 1979), 21% were described as malignant, although the cri-
teria were not discussed. The incidence is probably much lower
if criteria of epithelial stratification with piling of nuclei and
increasing mitotic figures are adhered to. In Fortuna’s review,
no cases of malignant choroid plexus neoplasms are described
as occurring in infancy and similarly, no malignant cases were
encountered in Raimondi and Sato’s series of tumors of the
third ventricle. As this is an unique case of a third ventricular
choroid plexus carcinoma, it is reasonable to give careful con-
sideration to the criteria of malignancy in lesions of this tissue.
Several criteria were recently reiterated by Carpenter et al.
(1982), based upon those of Zulch (1956, 1957): 1) infiltration
and destruction; 2) abundant cellularity; 3) pleomorphic nuclei
and variation in cellular type; 4) mitoses; 5) vascular proliferation;
6) necrosis, 7) loss of boundaries between stroma and parenchyma.

Though valid and complete, these criteria have not been
sought out by all observers before considering malignancy
(Burger and Vogel, 1983; Lewis, 1967; Russell & Rubinstein,
1971; Turner & Simon, 1937), and as with other tissues and
organs, an acknowledgement between invasive carcinoma and
carcinoma in situ should be given. Review of our generous
specimen by outside authorities have supported our diagnosis
of choroid plexus carcinoma (Rubinstein, personal communi-
cation).

Historically, the landmarks of the surgical management of
choroid plexus tumors include the first reported surgical removal
(unsuccessful) in 1902 by Bielschowsky and Unger, and the
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first successful surgical removal in 1919 by Perthes. Dandy
provided the pioneer work on localization of third ventricular
tumors and described the transcallosal approach to that area
(1922, 1934). Masson described the first successful removal of a
third ventricular choroid plexus papilloma in 1934, using a
transfrontal approach.

The transcallosal approach was carried out in our case because
it provided the best access to a very large tumor, and recent
reviews of the choice of approaches (transfrontal versus
transcallosal) point out that no significant psychological prob-
lems occur with a limited anterior callosal section, better visual-
ization results, and the incidence of postoperative epilepsy is
less (Benes, 1982; Jeeves et al., 1979; Winston et al., 1979). It
should be emphasized that care must be taken not to damage
the fornices to prevent damage to the memory apparatus in
both approaches (Jooma and Grant, 1983).

The surgical mortality remains high for this lesion mainly
because of the restricted exposure, which makes dealing with
bleeding from the tumor very difficult, and the possibility of
losing control of the vascular pedicle to the tumor a real possibility.
Raimondi and Tomita (1983) described one intraoperative death
in a series of three third ventricular choroid plexus papillomas,
and Fortuna et al. (1979) reported a total mortality of 48% in
surgically approached third ventricular choroid plexus papillomas.
This rate dropped to a still very high 23% with total resection,
although most of the included series occurred prior to the use of
the operating microscope.

Because of the limited numbers of these cases, no informa-
tion is available about the results of nonsurgical or limited
surgical management such as shunting without excision and
interstitial radiation.

Despite the histopathology being that of a choroid plexus
carcinoma, the child has been managed with total excision and
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no radiation therapy. In our experience, and as cautioned by
Raimondi, poor subsequent development may occur in chil-
dren receiving supratentorial radiation. Fessard (1968) saw
normal development in only five out of 62 cases with radiother-
apy in early childhood and of these five normals, all had poste-
rior fossa lesions. Similarly, Farwell et al. (1978) found only 3 of
17 infants developed normally following radiation to the whole
brain. With CT scanning, early recurrences can be detected and
radiation considered at that time. Whether this approach alters
with the development of newer techniques in radiotherapy such
as the use of sensitizers, interstitial radiation, and ‘‘radiation
knives’’, remains to be seen.
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