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Benign salivary gland tumors composed of purely
squamous cells are quite unusual and are not in-
cluded in the World Health Organization classifica-
tion.We have seen two benign parotid gland tumors
characterized by multicystic spaces with stratified
squamous linings and focal solid epithelial nests.
Seifert et al. recently described such a case as a
choristoma; we, however, herein propose a new
designation, keratocystoma, for this unique tumor
group, because of its distinctive histological fea-
tures. These tumors occurred in men aged 18 and
38 years with enlarging parotid gland tumors. Both
had largely similar gross and histological features,
with some variations. The epithelium lining of the
cysts showed apparent keratinization through a
parakeratotic or orthokeratotic pathway without
forming a granular cell layer. Stratification of the
epithelium was always regularly oriented from the
outer basal to the inner keratotic cell layer. Focally,
the outer layer had bud-like protrusions. In some
areas, solid squamous cell islands surrounded by
basement membrane were enclosed within the col-
lagenous stroma. These cystic and solid structures
were randomly distributed, showing no definite lob-
ular architecture. All of the tumor cells had uni-
form, bland nuclei and abundant eosinophilic cyto-
plasm. Scattered mitotic figures were observed,
limited to the outer epithelial layer, and showed no
abnormal patterns. Transformation from the pa-
rotid ductal epithelium to the tumor cells is evident.

Foci of foreign-body reactions against keratin ma-
terials were present. Immunoreactivities for cyto-
keratins reconfirmed the nature of squamous dif-
ferentiation of the tumor cells. Ki-67–positive cells
were confined along the outer basal layer of the
tumor epithelium. Tests for �-smooth muscle actin
and S-100 protein were completely negative. Both
patients had no evidence of recurrence 3 and 2
years after subtotal parotidectomy, respectively,
without any additional therapy. We believe that this
lesion represents a benign cystic neoplasm rather
than a malignant tumor or pseudoneoplastic meta-
plastic condition. It is important to recognize that
this peculiar benign tumor does originate from the
salivary gland.
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Squamous cells are known to exist in a variety of
salivary gland diseases. Of these, only squamous
cell carcinoma is a neoplasm, consisting of cells
that exhibit purely squamous differentiation,
whereas benign salivary gland tumors composed
mainly of squamous cells are unusual and are not
included in the second edition of the World Health
Organization classification of salivary gland tumors
(1), nor in some well-known text books (2–6). Re-
cently, Seifert et al. (7) introduced a case of previ-
ously unreported benign parotid gland tumor oc-
curring in an 8-year-old girl; the tumor was
characterized by the presence of multicystic spaces
with stratified squamous epithelium containing
keratotic lamellas and solid squamous epithelial
masses, accompanied by focal calcification and
foreign-body reaction. They classified this tumor as
a choristoma because of its resemblance to tri-
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choadenoma of the skin. Until now, no additional
such cases appeared to have been described in the
literature.

We retrospectively reviewed 1921 cases of surgi-
cally resected primary parotid gland tumors depos-
ited in our files and found two histologically iden-
tical cases reported by Seifert et al. (7). Because we
believe that this lesion is a peculiar variety of sali-
vary gland tumor, we propose a new designation,
keratocystoma, to represent its specific histopatho-
logical features. Here, we describe the clinicopath-
ological and immunohistochemical features of
these two examples and discuss their possible na-
ture in connection with the histopathological dif-
ferential diagnosis.

MATERIALS AND METHODS

We examined two parotid gland tumor cases, ex-
hibiting almost identical histopathological features
to those reported by Seifert et al. (7), that were
detected among 1921 surgically resected primary
parotid gland tumors deposited in the files of Chiba
University Hospital and other hospitals in Japan
between 1953 and 2001. Several step tissue sections
were fixed on 10% buffered formalin and processed
using routine histological techniques, including pe-
riodic acid–Schiff (periodic acid–Schiff), Alcian
blue, mucicarmine, and silver. For immunohisto-
chemistry, the deparaffinized and rehydrated slides
were boiled in 10 mM citrate buffer, pH 6.0, for 20
minutes in a microwave oven. After cooling for 30
minutes, they were incubated with the primary an-
tibody for 15 hours at 4° C. The primary antibodies
used in this study are listed in Table 1. The labeled
streptavidin-biotin peroxidase method (LSAB Kit;
DAKO, Glostrup, Denmark) was used for detection,
employing 3,3'-diaminobenzidine as the chromo-
gen. The sections were slightly counterstained with
hematoxylin.

RESULTS

Clinical Findings

Case 1
An 18-year-old man presented with a painless

right-sided parotid gland mass that had been
present for 4 months. Because the tumor grew
gradually from 10 to 20 mm in diameter over 2
months, the patient underwent aspiration cytology
that provided a provisional diagnosis of mucoepi-
dermoid carcinoma. No other foci of primary car-
cinoma were identified. A subtotal parotidectomy
was performed 1 month later. The patient was alive
3 years after the surgery and had no evidence of
recurrent disease.

Case 2
A 38-year-old man had noticed a small nodule in

the left parotid gland area 12 months before admis-
sion. It had enlarged to reach 60 mm in diameter by
time of physical examination. There was no tender-
ness or facial nerve palsy. Computerized tomogra-
phy revealed a low-density multilocular cystic mass
with enhanced septa in the left parotid gland, mea-
suring 35 � 42 � 45 mm (Fig. 1). No cervical lymph-
adenopathy was detected. A subtotal parotidec-
tomy was performed. Two years after the surgery,
the patient was alive and had no evidence of recur-
rent disease.

Pathological Findings
The two cases had largely similar macroscopic

and histological features. Grossly, the tumors ex-
isted within the parotid gland, and the cut surface

TABLE 1. Antibodies Used in This Study

Antigen
(Antibody)

Source Clonality Dilution

Cytokeratin
(AE1/AE3)

DAKO (Glostrup,
Denmark)

M (1:50)

Cytokeratin 1 DAKO M (1:100)
Cytokeratin 7 DAKO M (1:100)
Cytokeratin 8 Novocastra Lab.

(Newcastle, UK)
M (1:60)

Cytokeratin 13 DAKO M (1:100)
Cytokeratin 14 Novocastra M (1:20)
Cytokeratin 17 DAKO M (1:100)
Cytokeratin 18 Novocastra M (1:40)
�-Smooth muscle

actin
Nichirei (Tokyo, Japan) M Prediluted

S-100 protein DAKO P (1:500)
Collagen Type IV DAKO M (1:100)
Ki-67 (MIB-1) Immunotech S.A.

(Marseille, France)
M (1:200)

M, monoclonal; P, polyclonal

FIGURE 1. Case 2. Enhanced computed tomography scan, showing a
low-density multilocular cystic mass with septa in the left parotid
gland.
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showed multilocular cystic lesions filled with a
keratin-like substance, measuring 40 � 30 � 15 mm
and 40 � 35 � 30 mm in Cases 1 and 2, respectively
(Fig. 2).

Histologically, the tumors consisted mainly of
multiple cystic formations, containing lamellar ker-
atin material (Fig. 3A). Although the cystic struc-
tures were variable in size and shape, they were
larger (approximately 22 mm in diameter) and
rounder in Case 2. The cystic spaces were lined with
stratified squamous epithelium, which showed ke-
ratinization through the presence of parakeratotic
or orthokeratotic cells, but without the formation of
a granular cell layer (Fig. 3B). The stratification of
the epithelium was always regularly oriented from
the outer basal to the inner keratotic cell layers.
Focally, the outer layer demonstrated bud-like pro-
trusions. No skin appendages were found beneath
the epithelium. Solid squamous cell islands with
sharply defined margins were scattered and en-
closed within the collagenous stroma (Fig. 3C). No
myxochondromatous elements were identified. A
low-power view showed that these cystic and solid
tumor nests were irregularly distributed, without
creating a definite lobular architecture. The squa-
mous epithelial tumor cells had uniform, bland nu-
clei and abundant eosinophilic cytoplasm (Fig.
3B,C). Scattered mitotic figures were present but
limited to the outer layer of the epithelium. They
displayed no abnormal features. The tumor epithe-
lium was supported by a periodic acid-Schiff– and
silver stain–positive basement membrane. No peri-
odic acid-Schiff–, alcian-blue–, or mucicarmine-
positive mucous cells were detected among the tu-
mor cells. Additionally, there was no sebaceous,
hair-follicular, or oncocytic differentiation. In one
area in each case, the salivary gland ducts displayed
markedly thickened linings caused by proliferation
of squamous cells, leaving residual lumina in the
squamous cell nests (Fig. 3D). Solid tumor masses
composed purely of squamous epithelium had ap-
parently transformed from these structures. Foci of
foreign-body reaction against keratin material
caused by the rupture of the cysts were also seen.
Microcalcification in the cystic content was seen in
Case 2. The surrounding parotid gland tissue
showed a moderate degree of chronic inflammatory
cell infiltration and fibrosis, accompanied by acinar
atrophy. However, no lobular necrosis or intraduc-
tal calculi were identified.

Immunohistochemically, in both cases the tumor
cells were diffusely positive for cytokeratins AE1/
AE3 and 14 (Fig. 4A) but negative for cytokeratins 8
(Fig. 4B) and 18. Cytokeratins 1 and 7 were positive
only in Case 1. Immunoreactivity for cytokeratins
13 and 19 was focally detected in both cases.
�-Smooth muscle actin and S-100 protein were
completely negative. In the surrounding salivary

glands, cytokeratins 7 and 14 and �-smooth muscle
actin were expressed in myoepithelial cells,
whereas the ductal cells were immunoreactive for
cytokeratins AE1/AE3, 7, 8, 18, and 19. Ki-67–im-
munoreactive cells were limited to the area along
the outer basal layer of the tumor epithelium (Fig.
4C). The epithelium lining the cysts and the solid
cell nests were surrounded by collagen Type IV–
positive material.

DISCUSSION

The tumor presented here had histological fea-
tures identical to those described by Seifert et al.
under the term unusual choristoma, a possible
counterpart of trichoadenoma (7), which is a rare
benign skin tumor with hair follicle–like differenti-
ation (8, 9). Although trichoadenoma superficially
mimics our cases, several differences may be
pointed out. For example, in trichoadenoma, the
cystic spaces are more round and regular in shape,
and keratinization of the cyst wall takes place with
development of the granular layer (8, 9). Our cases
thus constitute a rare type of salivary gland tumor,
and keratocystoma seems to be a more appropriate
designation by which to characterize the tumor his-
tology than choristoma, which, by definition, is a
cohesive tumor-like mass consisting of normal cells
in an abnormal location (10, 11). In a comparison
with adnexal tumors of the skin, Seifert et al. (7)
postulated that the ectodermally derived oral and
salivary gland epithelium may be the source of this
tumor. In our cases, the tumor cells were appar-
ently transformed from the salivary gland duct ep-
ithelium through a squamous metaplasia–like pro-
cess. The squamous tumor nests showed no lobular
arrangements, and the epithelial lining of the cysts
demonstrated budding to form solid squamous cell
islands. The keratinized squamous epithelium
without granular layers is a unique feature of ker-
atocystoma. From these facts, we are inclined to
believe that this tumor is a true cystic neoplasm.

Several salivary gland tumors and tumor-like le-
sions containing squamous cells should be ruled
out before the diagnosis of keratocystoma, includ-
ing primary and metastatic squamous cell carcino-
mas, mucoepidermoid carcinoma, squamous
metaplasia in certain benign neoplasias and condi-
tions, and cysts. Primary squamous cell carcinoma
of the parotid gland is an aggressive malignancy
with frequent facial nerve involvement or cervical
metastases (12, 13). Cystic changes are a well-
known finding in metaplastic nodal squamous cell
carcinomas and are also noted in primary squa-
mous cell carcinoma of the parotid gland (14). In
keratocystoma, the consistent absence of metasta-
sis, necrosis, invasion, and perineural or intravas-
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cular growth, as well as the lack of cytological atypia
and minimal cell proliferative activity, weighs
against a malignancy. The solid areas of squamous
cell formation partly localized within the parotid

gland parenchyma in the vicinity of an excretory
duct should not be interpreted as invasive growth
(7). In addition to the benign characteristics de-
scribed above, the absence of incorporated mucous
cells and the presence of marked keratinization are
important for separating this tumor from mucoepi-
dermoid carcinoma.

Squamous metaplasia is known to occur in sev-
eral benign salivary gland tumors. In pleomorphic
adenoma, squamous elements usually coexist with
variable myxochondromatous, myoepithelial, or
glandular components. Warthin’s tumors some-
times show areas of squamous metaplasia, for ex-
ample, in metaplastic (infarcted) Warthin’s tumor.
These areas, however, are usually accompanied by
extensive necrosis (15–17), and immunoreactivity
for cytokeratin may reveal columnar phenotypes
but no squamous differentiation (18). In our cases,
the cytokeratin expression largely corresponded to
squamous differentiation.

Other additional lesions that can be mistaken for
the tumors in our patients are necrotizing sialo-
metaplasia and epidermal and dermoid cysts. Ne-

FIGURE 2. Case 2. Cut surface of the parotid tumor, showing
multiple cystic formations filled with lamellar keratin material.

FIGURE 3. A, Case 1. Characteristic tumor view consisting of variably sized and shaped cystic lesions filled with lamellar keratin material. B, Case
2. Portion of the cyst wall showing stratified squamous epithelium with keratinization through parakeratotic cells. Note the lack of a granular cell
layer. Tumor cells exhibit uniform, bland nuclei and abundant eosinophilic cytoplasm. C, Case 2. Solid squamous cell islands with sharply defined
margins enclosed within collagenous stroma. D, Case 1. Solid masses composed of squamous epithelium in conjunction with parotid ducts. Note a
residual duct lumen in squamous cell nests (arrow).
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crotizing sialometaplasia is an inflammatory and
usually self-limiting disorder of the salivary glands
(19–22) that occurs commonly in the hard or soft

palate but can also be found in the parotid gland
(20). Histologically it is characterized by the follow-
ing: (1) lobular infarction or necrosis; (2) bland-
appearing nuclear morphology of the squamous
cells; (3) simultaneous metaplasia of ducts and aci-
ni; (4) prominent granulation tissue and inflamma-
tory components; and (5) maintenance of the gen-
eral lobular morphology despite the fairly extensive
inflammatory and metaplastic changes, often in-
volving more than one lobule (19). In brief, in ker-
atocystoma, the lack of the first and last findings
(Characteristics 1 and 5 from the previous list),
along with the formation of much larger cysts and
the absence of a granular layer in the squamous
lining, may be helpful for distinguishing it from
necrotizing sialometaplasia. Rarely, epidermal and
dermoid cysts may occur in the parotid gland (23–
25). Most epidermal cysts show unilocular cystic
formation with a granular layer in their linings (23).
Unlike the case with dermoid cysts, skin append-
ages such as hair follicles and sebaceous glands
were absent in our cases (24, 25).

Although the first report of keratocystoma pre-
sented a pediatric case, our experience indicates
the possibility of adult occurrence. Keratocystoma
is a completely benign tumor, and after subtotal
parotidectomy, no additional therapy may be
needed. Further observations, however, are re-
quired to exactly delineate the clinicopathological
characteristics and suitable therapy of this rare
tumor.
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Errata

In the Modern Pathology July 2002 article “Increased p53 Protein Expression in Malignant
Mammary Phyllodes Tumors” (Mod Pathol 2002;15(7):734–740), the figure legends were placed
incorrectly. The correct placement is as follows:

Figure Legend 1 describes Figure 3
Figure Legend 2 describes Figure 4
Figure Legend 3 describes Figure 1
Figure Legend 4 describes Figure 2
The online version has already been corrected in departure from print.

In the Modern Pathology July 2002 article “The Distinction between Burkitt Lymphoma and
Diffuse Large B-Cell Lymphoma with c-myc Rearrangement” (Mod Pathol 2002;15(7):771–776), the
statement “There were no cases with dual translocation of c-myc or bcl-2 in our series” is incorrect.
The correct statement is “There was a case with dual translocation of c-myc and bcl-2 is our series.
Case 6 had both of the t(8;22) (q24;q11) and t(14;18) (q32;q21), and showed a diffuse proliferation of
large lymphoma cells. This patient is alive during 32 months.”
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