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Cysts of the neuraxis of endodermal origin
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Abstract
Five colloid cysts of the third ventricle
were compared with two spinal entero-
genous cysts to examine the hypothesis
that these entities have the same origin
from primitive endodermal tissue. All
the lesions showed cuboidal and colum-
nar epithelium with mucus containing
goblet cells and cilia. Immunohisto-
chemistry for cytokeratin, EMA and
CEA was positive in all the colloid cyst
and enterogenous cyst epithelium. S-100
was focally positive in three of the
colloid and one of the enterogenous cysts
while vimentin and GFAP were negative
in both. The anatomical distribution of
both colloid and enterogenous cysts is
reviewed. An illustrative case of an iden-
tical cyst within the fourth ventricle is
presented. This suggests that the simi-
larities between colloid and entero-
genous cysts and the presence of iden-
tical lesions along the neuroaxis indicate
that these structures are derived from
primitive foregut endoderm.

A variety of benign epithelial lined cysts of
developmental origin may be found within the
neuraxis.12 Some, such as dermoid, epider-
moid and Rathke cleft cysts are known to arise
from ectodermal tissue.2 Others such as epen-

dymal cysts are clearly neuroectodermal in
origin.

Colloid cysts of the third ventricle have had
a variety of tissues of origin proposed, includ-
ing primitive neuroepithelium,34 ependyma,5
choroid plexus epithelium34 and paraphyseal
tissue.' Based primarily on the ultrastructural
appearance of the colloid cyst epithelium, a
number of stucqies have suggested an alter-
native origin from primitive endodermal tis-
sue.79 If this latter hypothesis is true, then we
would expect to see certain similarities bet-
ween this lesion and another CNS cyst of
known endodermal origin, such as, the spinal
enterogenous cyst.

Spinal enterogenous cysts are usually found
within the spinal canal at the cervicothoracic
level in an intradural, extramedullary loca-
tion.' Their association with developmental
defects of the overlying skin and vertebral
bodies or fistulous connection with similar
mediastinal, thoracic or abdominal cysts sup-
ports an origin from endodermal tissue.' 2
We compared colloid cysts of the third

ventricle with enterogenous cysts of the spinal
canal to either support or refute the hypo-
thesis that these structures have a derivation
in common from primitive endodermal tissue.

Materials and methods
Five surgically resected colloid cysts were
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Figure I Colloid cyst epithelium: a) simple cuboidal, b) ciliated cells, c) tall columnar, d) ciliated columnar with goblet cells, e) mucus secreting,

PAS, f) Alcian Blue, g) Mucicarmine. ( x 80).
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Figure2 Enterogenous cyst epithelium: a)ciliatedcuboidal,b)tallcolumnarepithelium,c)mucussecretingcolumnarPAS,d)AlcianBlue,
e) Mucicarmine. ( x 80).

obtained from three male and two female
patients, ranging in age from 36 to 60 years of
age (mean age, 45 years). Two enterogenous
cysts were obtained from necropsies of male
patients who presented with signs of spinal
cord compression at ages 30 and 79 and died
at 54 and 84 respectively. Available surgical
examples of spinal enterogenous cysts did not
contain an adequate amount of cyst epith-
elium for proper examination.

All tissue was formalin fixed, paraffin
embedded and stained with hematoxylin and
eosin, Masson's Trichrome, Periodic Acid-
Schiff, Alcian Blue, and Mucicarmine.
Immunohistochemical techniques were per-

formed on formalin fixed paraffin embedded
tissue using polyclonal antisera (P) or mono-
clonal antibodies (M) for tissue localisation of
the following antigens (sources and dilutions
in brackets): glial fibrillary acidic protein
(GFAP, Sanbio 1:50, M), vimentin (VIM,
Sanbio 1:50, M), cytokeratin (CK, Boehringer
Mannheim 1:50, M), S-100 protein (S-100,
Dako 1:5,000 P), epithelial membrane antigen

(EMA, Dako 1:50, M) and carcinoembryonic
antigen (CEA, Dako 1:5,000 P). Standard
Avidin-Biotin methods were employed using
the Vectastain ABC kit (Vector Laboratories)
with incubation for 18 hours in a sealed
humidity chamber at room temperature and
AEC as the chromogen.

Results
All five colloid cysts (fig 1) showed a fibrous
capsule with an inner mucous secreting epith-
elial lining. In some regions, the epithelium
appeared cuboidal with some cells having cilia
while in other areas, columnar, with goblet
cells. The epithelium stained positively with
PAS, Alcian Blue, and Mucicarmine stains for
mucus.
The two enterogenous cysts had a thin

fibrous capsule and a simple epithelial lining.
Both of the cysts showed primarily cuboidal
epithelium with one also possessing areas of
taller columnar epithelium and true goblet
cells. Cilia were identified. The epithelium
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Figure 3 Immunohistochemistry of cyst epithelium. Colloid cyst epithelium: a) CK, b) CEA, c) EMA. Enterogenous cyst epithelium: d) CK,
e} CEA,f) EMA. Avidin Biotin immunoperoxidase. ( x 80).
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Table Cyst immunohistochemistry

GFAP vimentin S-100 cytokeratin CEA EMA

colloid cysts (5) 0/5 0/5 3/5 5/5 5/5 5/5
(-) (-) (+I+±±) (±±±) (±+/+±±+) (±+I++)

enterogenous cysts (2) 0/2 0/2 1/2 2/2 2/2 2/2
(-) (-) (+) (±±++) (+ +) (+)

KEY: negative (-), weak focal positivity (±), strong focal positivity (+ ±), strong diffuse
positivity (+ + ±).

stained positively with PAS, Alcian Blue, and
Mucicarmine (fig 2).

Immunohistochemical reactions of the cyst
epithelia are given in the table and fig 3.

Lesions of identical histology and immuno-
cytochemistry are found in other sites along
the neuroaxis.
A 60 year old man with three months of

headache and unsteady gait, had papilloedema
and a non-tender soft tissue mass on the back
of the neck. The MRI (fig 4) showed a cystic
lesion within the fourth ventricle and
hydrocephalus of the lateral ventricles. The
subcutaneous mass had the density of adipose
tissue. No associated bony defect was seen. At
surgery the neck mass was a lipoma, and the
fourth ventricular cyst was biopsied and
drained. The cyst epithelium (fig 5) showed
areas of cuboidal and columnar epithelium,
which stained positively with PAS, Alcian
Blue, and Mucicarmine stains. Immuno-
histochemistry showed the epithelium to be
strongly positive for cytokeratin, CEA, and
EMA while completely negative for GFAP,
vimentin, and S-100 protein.

Discussion
Colloid cysts of the third ventricle have been
somewhat enigmatic and despite their typical
anatomic localisation to the anterior superior
third ventricle and consistent morphological
appearance, the exact tissue of origin has
remained in debate. An origin from either
ependymal or choroid plexus epithelium is not
supported by ultrastructural or immunohisto-
chemical evidence. An origin from the para-
physis, (a small collection of neuroepithelium
which exists within the roof of the third ven-
tricle as a transient embryonal structure) has
also been proposed6 but has remained difficult
to substantiate. Ultrastructural studies of

Figure 4 Sagittal T2 weighted MRI showing multilobular cyst expandingfourth
ventricle and hydrocephalus of lateral ventricles.
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Figure 5 Fourth ventricle cyst epithelium: a) simple
cuboidal, (H&E) b) columnar, CK, Avidin-Biotin
immunoperoxidase. ( x 80).

colloid cysts have shown some similarity with
endodermal tissue and an origin from
primitive foregut endoderm has been
proposed.79 It is this latter suggestion that we
have examined by comparing the colloid cyst
structure and immunohistochemical profile
with the spinal enterogenous (neurenteric)
cyst.
We found striking similarities between the

structure of both colloid and spinal entero-
genous cysts; both possessing a simple mucus
secreting epithelium which varies from
columnar to cuboidal and occasionally posses-
ses cilia and goblet cells. The immunohisto-
chemical profile of the cyst epithelia is also
remarkably similar with both lesions showing
consistent positivity for cytokeratin, epithelial
membrane antigen and carcinoembryonic
antigen. This last marker, (CEA) while not
specific, is often used as a marker for gut
epithelium."0 Also, none of the lesions showed
positivity for either GFAP or vimentin and in
both groups of lesions there were occasional
focal areas of epithelium which were weakly
positive for S-100.

In two previous studies of colloid cysts," 12
a total of 13 examples were examined and
found to be negative for GFAP and vimentin,
variably positive for S-100, and consistently
positive for cytokeratin and EMA. In three
case reports of enterogenous cysts,'1'5 the
epithelium was positive for CEA and EMA in
the two cases in which this reaction was per-
formed. Cytokeratin was also positive in two
of the three cases.

If colloid cysts and enterogenous cysts
share a similar histological appearance and
immunohistochemical profile, what evidence
is there that they are discrete, separate
entities? The most convincing evidence is
their consistent anatomical locations. Colloid
cysts by definition occur within the third
ventricle while the enterogenous cysts occur
within the spinal canal.' A number of reports,
however, indicate that these lesions can be
found in unusual locations within the central
nervous system. Colloid cysts have been diag-
nosed outside the third ventricle.3 16 Of par-
ticular interest, Shuangshoti (1977) reported a
typical colloid cyst of the third ventricle
associated with multiple similar lesions within
the supratentorial subarachnoid space.'
Spinal enterogenous cysts have been reported
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in a variety of locations outside the spinal
canal including the infratentorial subarach-
noid space,'"20 the fourth ventricle,2' and
within the brain stem parenchyma.'322 Walls
(1985) reported one patient with multiple
enterogenous cysts within the lateral ventricle,
fourth ventricle, and cerebral parenchyma.'5
In the patient illustrated, the cyst was present
in the fourth ventricle.
These cases in which colloid and entero-

genous cysts have been diagnosed in unusual
locations along the neuroaxis makes the diag-
nostic significance of specific anatomical loca-
tions less certain. The morphological and
immunohistochemical similarities between
colloid and enterogenous cysts combined with
previous ultrastructural studies suggesting
similarities of colloid cyst with endodermal
tissue, suggest to us that these lesions are all
derived from primitive foregut endoderm.

Presented in part at the 29th Annual Meeting of the Canadian
Association of Neuropathologists, Montreal, Quebec,
September 1989.
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James for her help in preparing this manuscript.
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Neurological stamp

Albucasis or Abul Kasim (936-1013)

Albucasis, a distinguished Spanish Arabian physician and
native of Cordoba, did much to raise the status of surgery

which "had passed into the hands of vulgar and unculti-
vated minds and had fallen into contempt". His chief work
was the Collection, or Tasrif, and was a complete account
of surgery and medicine. He recommended the use of a red
hot piece of iron for intractable migraine and cautery for
apoplexy and epilepsy. He knew that fracture of the spine
could result in paralysis.
This Syrian stamp was issued in 1964 to commemorate

the Fourth Arab Dental and Oral Surgery Congress in
Damascus. Albucasis was apparently the first to write on the
treatment of deformities of the mouth and dental arches.
(Stanley Gibbons 850, Scott C314).
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