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Abstract The stratified squamous epithelium of a
splenic epidermoid cyst was studied with a battery of
monoclonal antibodies to cytokeratin (CK) proteins.
CKs 10 and 11 were found in the suprabasal layers of
the stratified squamous epithelium, while staining for
CK 13 was focal or diffuse throughout. CKs 18 and 19
decorated individual squamous cells or stained the en-
tire thickness of the epithelium. These results were com-
pared with those previously obtained by us in stratified
squamous epithelia of ovarian mature cystic teratoma,
fetal epidermis, adult epidermis and squamous meta-
plasia in a peritoneal cyst. From these comparisons it
emerges that the epidermoid splenic cyst is either of ter-
atomatous derivation or originates from inclusion of
fetal squamous epithelium. Squamous metaplasia of
mesothelium or inclusions of mature squamous epitheli-
um appears to be an unlikely source of origin of these
cysts.
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introduction

Splenic cysts have been classified as parasitic and non-
parasitic. Parasitic cysts are caused primarily by echi-
nococcal infection. Non-parasitic cysts can be further
divided into true or false. The latter have no epithelial or
endothelial lining and result from trauma, haemorrhage
or infarction. In contrast most true cysts, which usually
occur in children and adolescents, have an epithelial
lining which is partly or wholly stratified squamous.
These are usually referred to as epidermoid cysts (Taler-
man and Hart 1970; Tsakraklides and Thomas 1973;
Robbins et al. 1978; Buerrig 1988). The histogenesis of
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these cysts has not yet been elucidated although a num-
ber of hypotheses have been proposed.

In recent years intermediate filament typing and, in
the case of epithelial lesions, cytokeratin (CK) specific
immunological probes have been used extensively as
tools in diagnostic surgical pathology in order to study
cellular differentiation and as an indicator of possible
histogenetic pathways (Franke et al. 1981; Osborn and
Weber 1983).

In the present paper the CK profile of an epidermoid
cyst of the spleen is investigated and the resuits com-
pared to CK profiles previously observed in other strat-
ified squamous epithelia. The conclusions serve as a ba-
sis for a histogenetic hypothesis for splenic epidermoid
cysts.

Case report

The patient, an 18-year-old woman, was admitted to the hospital
with a 2-week history of fever and night sweats. Physical examina-
tion revealed an enlarged spleen containing a cyst replacing al-
most the entire organ. The spleen was resected.

The specimen consisted of a spleen weighing 150 g and mea-
suring 10 x 10 x 6 cm. Most of the parenchyma was replaced by
a multiloculated cyst measuring 10 x 7 x 3 cm. The outer surface
of the cyst was smooth. The cyst wall was calcified in areas. The
inner surface had a trabeculated appearance. It contained about 1
1 of cloudy, brownish fluid.

On microscopic examination the cells lining the inner surface
ranged from a single layer of flat and/or cuboidal epithelium to
stratified squamous epithelium of varied thickness, but without
keratinization. Skin adnexae were not detected. The remaining
spleen was unremarkable.

Materials and methods

Immunohistochemical studies on formalin-fixed, paraffin-embed-
ded tissue were carried out using standard immunoperoxidase
techniques (Lifschitz-Mercer et al. 1991).
The primary monoclonal antibodies used are listed in Table 1.
The bound antibodies were visualized by applying the avidin-
biotin peroxidase complex (ABC) protocol (Hsu et al. 1981) using
the Vectastain Elite, ABC Kit (Vector, Burlingame, Calif., USA).
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Table 1 Primary cytokeratin

(CK) monoclonal antibodies Antibody Antigen recognized and Source
used normal epithelia stained
AEl, AE3 Broad range of CKs (all epithelia) Biogenix, San Ramon, Calif, USA
K, 8.60 CK 10, 11 (stratified squamous Biomakor, Rehovot, Israel
keratinizing epithelium)
K 13 CK 13 (stratified non-keratinizing Progen, Heidelberg, Germany
epithelium)
Cy 90 CK 18 (simple epithelium) Biomakor
K 19 CK 19 (simple epithelium) Biomakor

Table 2 Cytokeratins in stratified squamous epithelium of splenic cyst as compared to other stratified squamous epithelia (+ all

layers, +° suprabasal)

CK Epidermoid Epidermis in Fetal epidermis Adult Squamous
cyst of the mature ovarian cystic (16-17 weeks) epidermis metaplasia, in a
spleen teratoma peritoneal cyst.
Broad spectrum + + + + +
CK 10, 11 +° +° +° +° Focal
CK 13 +° + Basal, + Basal +
CK 18 + Focal, + Focal — Basal
CK 19 + Basal, focal, + Basal, focal - +
Results elucidating the histogenesis of these cysts (Gaudio et al.

The simple and stratified epithelial lining cells of the
cyst stained positively with the broad spectrum CK an-
tibody. The flat and cuboidal epithelial cells also stained
for CK proteins 18 and 19.

The antibodies to CK proteins 10, 11 and 13 stained
the suprabasal layers of the stratified squamous epitheli-
um. CK 18 decorated the entire thickness of the strati-
fied squamous epithelium. The latter was also stained
throughout intensely with CK 19 (Fig. 1A-D).

Comparison of the above staining reactions with
those previously reported by us in stratified squamous
epithelium of ovarian mature cystic teratoma, fetal epi-
dermis, adult epidermis, exocervical mucosa and endo-
cervical squamous metaplasia, as well as with presently
studied squamous metaplasia in a peritoneal cyst, is
summarized in Table 2.

Discussion

A number of hypotheses relating to the origin of con-
genital splenic epidermoid cysts have been advanced.
Among the most widely accepted histogenic mechanism
is that of mesothelial inclusions within the spleen during
embryogenesis with subsequent squamous metaplasia
(Case et al. 1971; Ough et al. 1981; Buerrig 1988). An-
other hypothesis suggested is that these cysts develop
from embryonal squamous epithelial inclusions
(Bhaskaran et al. 1991; Nerlich and Permaretter 1991).
Immunohistochemical studies to date using a very re-
stricted battery of antibodies, have not been helpful in

1989; Cremades et al. 1990).

In the present study the CK profile of the stratified
squamous epithelium of the epidermoid splenic cyst was
similar to the fetal type CK profile observed in stratified
squamous epithelium of ovarian mature cystic teratoma
(Czernobilsky et al. 1989) as well as to that of the epider-
mis of 16- to 17-week-old fetuses (Czernobilsky et al.
1989). Thus, in spite of the histological maturity of the
stratified squamous epithelium of the splenic cyst, its
CK pattern was similar to that seen in ovarian mature
cystic teratoma of fetal type. In addition the CK profile
of the splenic cyst lining differed, especially with regard
to CK 18, from that seen in adult epidermis (Czernobil-
sky et al. 1989) and in squamous metaplasia of a peri-
toneal cyst. Thus, the CK profile of the splenic epider-
moid cyst showed features similar to fetal, rather than to
mature, stratified squamous epithelium or to squamous
metaplasia (Table 2). Since the various CK patterns en-
countered in normal epithelia depend on the type of the
epithelium rather than on its anatomical location, the
above comparison of the CK profile in different epithe-
lia from various sites can be considered valid.

Our results do not necessarily imply that epidermoid
splenic cysts constitute cystic teratomas although such
an origin cannot be ruled out. Skin appendages, as seen
in ovarian mature cystic teratoma, have also been de-
scribed in splenic cysts which have been referred to by
some authors as dermoid cysts (Panossian et al. 1990).
The occurrence of mucinous splenic cysts (Miracco et al.
1986; Morinaga et al. 1992), as well as the report of a
malignant teratoma of the spleen (Papke and Radke
1990), may also add some support to a teratomatous
histogenesis of these cystic structures.



Fig. 1A-D Stratified squamous epithelium of splenic cyst stained
for cytokeratins (CKs) using immunoperoxidase method on for-
malin-fixed material, x 300. A CKs 10 and 11 staining suprabasal
layers. B CK 13 showing staining of suprabasal layers. C Staining

of all layers for CK 18. Note intense staining reaction of individu-
al squamous cells. D Intense staining of all layers with antibody to
CK 19
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In conclusion, our results suggest that the epider-
moid splenic cyst is either of teratomatous derivation or
originates from inclusions of fetal squamous epithelium.
In view of the CK profile of the epithelium lining of this
cyst, squamous metaplasia of mesothelium or inclusions
of mature squamous epithelium appear to be unlikely
sources of origin of epidermoid cysts of the spleen.
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