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Hybrid tumours are very rare tumour entities which are composed of two different tumour entities,
each of which conforms with an exactly defined tumour category. The tumour entities of a hybrid
tumour are not separated but have an identical origin within the same topographical area. In contrast,
biphasically differentiated tumours are a mixture of two cellular patterns with a corresponding term
in the tumour classification. Examples of a biphasic differentiation are: basaloid-squamous
carcinoma, adeno-squamous carcinoma or sarcomatoid carcinoma, and epithelial-myoepithelial
carcinoma, mucoepidermoid carcinoma or adenoid cystic carcinoma. Hybrid tumours must also be
distinguished from the multiple occurrence of salivary gland tumours which can develop syn- or
metachronously. In the tissue samples of more than 6600 salivary gland tumours covered by the
Salivary Gland Register (Institute of Pathology, University of Hamburg, Germany) only 5 cases of
hybrid tumours were recorded between 1965 and 1994. This means less than 0.19, of all registered
tumours. Case 1 was a very rare example of a hybrid adenoma with differentiation as a basal cell
adenoma and a canalicular adenoma of the parotid gland. The similar cellular origin of both types of
adenoma may be an explanation for its development into a hybrid adenoma. Case 2 is a hybrid tumour
with a composition of basal cell adenoma and a glandular type of adenoid cystic carcinoma. In both
types of tumours the two cell types (duct-lining cells and modified myoepithelial cells) have a similar
histogenetic origin. Therefore, the development of both cell types in a hybrid tumour with two trends
of differentiation is possible. Case 3 represents a hybrid adenoma as a mixture of a Warthin tumour
and a sebaceous adenoma. Although inclusions of sebaceous cells are observed in Warthin tumours,
this hybrid tumour shows a composition of two different epithelial structures in a varied mixture.
Case 4 is a very rare and unique hybrid carcinoma with two absolutely different components: acinic
cell carcinoma and salivary duct carcinoma. The poor prognosis of this hybrid carcinoma is
determined by the salivary duct carcinoma. Case 5 represents a hybrid carcinoma whose two
components have a similar histogenetical basis: epithelial-myoepithelial carcinoma and a glandular
type of adenoid cystic carcinoma. Both carcinomas are composed of variable proportions of duct-
lining cells and myoepithelial cells. Copyright 1996 Elsevier Science Ltd
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INTRODUCTION

In the great number of salivary gland tumours rare isolated
cases are composed of two different tumour entities, each of
which conforms with an exactly defined tumour category.
Such tumours, composed of two tumour entities, are desig-
nated hybrid tumours. Both tumour entities are not separated
but have an identical origin in the same topographical area.

The older term “collision tumour’ must be distinguished
from the term “‘hybrid tumour” by definition. In Meyer’s
original definition [1] a collision tumour is a meeting of two
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malignant neoplasms arising at independent topographical
sites. During further growth the two tumours invade each
other, especially in the border zone. Such very rare collisions
have been described in various locations including the oral
cavity [2], gastric cardia [3, 4], lung, cervix, anorectal junction,
liver and urinary bladder. Most reported cases are collisions
between adenocarcinomas and sarcomas or lymphomas
whereas collisions between two types of carcinoma are very
rare.

In contrast to hybrid tumours, biphasically differentiated
tumours are characterized by a regular, repetitive mixture of
two cellular patterns with a corresponding term in the tumour
classification. Examples of biphasically differentiated tumours
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of the salivary glands are: epithelial-myoepithelial carcinoma;
mucoepidermoid carcinoma; basaloid-squamous carcinoma;
adeno-squamous carcinoma; sarcomatoid carcinoma (older
term: carcinosarcoma); and carcinoma in pleomorphic ade-
noma with differentiation as squamous cell carcinoma as well
as adenocarcinoma.

Basaloid-squamous carcinoma of the oral cavity is very rare
and mostly localised at the base of the tongue or in the floor of
the mouth [5, 6], but in isolated cases it is also found at the
palate [7, 8] or at the cheek [9]. The tumour is characterised by
a biphasic differentiation as a squamous cell carcinoma and
solid type of adenoid cystic carcinoma.

The development of a primary adeno-squamous carcinoma of
the salivary glands is controversial [10, 11]. The tumour shows
manifestation of an epidermoid component with intercellular
bridges or keratin demonstrable in the squamous formation
and glandular features with true lumina in separate and
definitive areas. From the sparse reports in the literature
[12-15] it is not clear whether the carcinomas of the mouth
floor, palate or tongue come from the oral mucosa or the
adjacent minor salivary glands.

The debate about the histogenesis of carcinosarcoma has
continued for more than 100 years [16]. Current ultrastruc-
tural, cell-culture and immunohistological data support a
monoclonal nature for carcinosarcoma and suggest that
biphasic sarcomatoid carcinoma is a more apt designation for
this tumour entity. The totipotential cell hypothesis suggests
that reserve cells exist in any tissue with the ability to pursue
epithelial, mesenchymal or mixed lineages of differentiation.
Sarcomatoid carcinomas of the salivary glands which were
called carcinosarcomas in the earlier publications are very rare
[17-19]. Carcinomas of the salivary glands with focal sarcoma-
toid stromal reaction contain mostly osteoclastic multinuclear
giant cells or, very rarely, show an association with a giant cell
tumour [19-22].

PATIENTS AND METHODS

More than 6600 salivary gland tumours were pathohistolo-
gically diagnosed in the Salivary Gland Register at the
Institute of Pathology, University of Hamburg, Germany,
between 1965 and 1994. The tumours were classified using the
revised edition of the WHO Histological Typing of Salivary
Gland Tumours [11]. The types of tumours are listed in Table
1.

The paraffin-embedded slides were stained with haemat-
oxylin—eosin, PAS-reaction, Astrablue and, when necessary,

Table 1. Pathohistological typing of salivary gland tumours (Salivary
Gland Register Hamburg 1965-1994)

Pathohistological type No. of cases 9, of all tumours

Adenomas 3797 57
Carcinomas 1863 28
Non-epithelial tumours 291 4
Malignant lymphomas 255 4
Secondary tumours (metastases) 316 5
Non-classified tumours 36 1
Periglandular tumours 88 1
Total 6646 100
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Table 2. Clinical data and classification of five hybrid tumours (Salivary
Gland Register Hamburg 1965-1994)

Sex

Case location Age (M/F) Classification

1 Parotid gland 70 M Basal cell adenoma (trabecular
type) and canalicular adenoma
Basal cell adenoma (trabecular
type) and adenoid cystic
carcinoma (glandular type)
Warthin tumour and sebaceous
gland lymphadenoma

Acinic cell carcinoma (solid type)
and salivary gland carcinoma
Epithelial-myoepithelial
carcinoma and adenoid cystic
carcinoma (glandular type)

2 Parotid gland 62 M

3 Parotid gland 60 M
4 Parotid gland 53 M

5 Palate 66 F

other special stainings or immunocytochemical reactions were
also used.

In the total material only 5 cases of hybrid tumours were
included. This result corresponds to a value of less than 0.19
of all registered tumours. The 5 cases are listed in Table 2.

RESULTS
Case 1

A 70-year-old man with a slow-growing swelling of the left
parotid region for 15-20 years. A well-demarcated tumour
with dimensions of 7x6 x4 c¢cm was removed by subtotal
parotidectomy.

Pathohistologically, the composition of the tumour showed
two different adenomatous components. Predominantly the
adenoma consisted of isomorphic basaloid cells with a
prominent basal cell layer arranged in trabecular bands (Fig.
1). In isolated areas, tubular differentiation could be observed

Fig. 1. Hybrid adenoma (Case 1). Basal cell adenoma with
trabecular isomorphic basaloid cells. Haematoxylin-eosin.
x 160.
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with ductal structures. Between these epithelial cells, a small
fibrous stroma had developed without a mucoid stromal
component. The other smaller part of the adenoma consisted
of columnar epithelial cells which were arranged in bilayered
anastomosing strands which had formed a beading pattern
(Fig. 2). In contrast to the other part of the adenoma, the
stroma was loose, highly vascular and not fibrous. In
conclusion, this type of adenoma had a hybrid differentiation
as a trabecular type of basal cell adenoma as well as a
canalicular adenoma.

Case 2

A 62-year-old man with a tumorous swelling of the right
parotid region for some months. Clinical symptoms of pain or
facial nerve paralysis could not be observed. The tumour was
removed by total parotidectomy.

The pathohistological structure was characterised by two
different kinds of tissue. The predominant part showed an
arrangement of trabecular formations of isomorphic basaloid
cells with a prominent basal cell layer (Fig. 3). The outer layer
of the trabecular pattern is often palisaded (Fig. 4). The
fibrous stromal component contained no mucoid material.
The other smaller part of the tumour consisted of epithelial
cell nests permeated by numerous cylindrical spaces with a
sieve-like configuration (Fig. 5). Most of the cystic spaces were
pseudocysts (Fig. 6) which were surrounded by modified flat
myoepithelial cells. Other spaces were true cysts which were
surrounded by duct-like cuboidal cells. This tumour part was
more localised in the peripheral areas of the hybrid tumour,
but showed neither perineural spread nor cellular stromal
reaction. In conclusion, this hybrid tumour consisted of a
trabecular type of basal cell adenoma and of a glandular type of
adenoid cystic carcinoma.

Case 3
A 60-year-old man with a slowly increasing mass in recent
months in the lower parotid region. The surgical specimen

Fig. 2. Hybrid adenoma (Case 1). Canalicular adenoma with
anastomosing bilayered strands and highly vascular stroma.
Haematoxylin-eosin. x 100.
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Fig. 3. Hybrid tumour (Case 2). Basal cell adenoma with
predominantly solid pattern. Haematoxylin—eosin. x 100.

(L8

Fig. 4. Hybrid tumour (Case 2). Basal cell adenoma with
palisaded cells on the outside of the cell formations. Haemat-
oxylin-eosin. x 250.

contained a 5 x 2.5 x 3 cm great encapsulated tumour with the
inclusion of yellow~brown necrotic material in small cystic
spaces.

The tumour was composed of two different epithelial
structures in a varied mixture. One part showed glandular and
cystic structures, sometimes with a papillary cystic arrange-
ment and lined by eosinophilic oncocytic cells (Fig. 7). The
stroma contained a variable amount of lymphoid tissue with
lymph follicles. The epithelium was double-layered. The
other part of the tumour consisted of irregular nests of
sebaceous cells without cellular atypia (Fig. 8). In conclusion,
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Fig. 5. Hybrid tumour (Case 2). Adenoid cystic carcinoma
with cylindrical spaces. Haematoxylin-eosin. x 100.

Fig. 6. Hybrid tumour (Case 2). Adenoid cystic carcinoma
with inclusion of multiple pseudocysts. Haematoxylin-eosin.
x 250.

this hybrid adenoma was a mixture of a typical Warthin
tumour and a sebaceous adenoma.

Case 4

A 53-year-old man with a rapid swelling of the right parotid
region in recent weeks. A facial nerve paralysis was not
observed. A total parotidectomy was performed with a
6 x 3 x2 cm operation specimen which was infiltrated by a
tumorous mass.

The tumour was composed of two different nodular

Fig. 7. Hybrid adenoma (Case 3). Warthin tumour with cysts
lined by eosinophilic oncocytic cells and lymphoid stromal
component. Haematoxylin-eosin. x 250.

Fig. 8. Hybrid adenoma (Case 3). Sebaceous adenoma with
vacuolisation of the cytoplasm. Haematoxylin—eosin. x 250.

components which showed a mixture within the tumour. One
component consisted of a multinodular pattern of solid nests of
polygonal acinar cells with cytoplasmic PAS-positive granules
(Fig. 9). Some other acinar cells showed a little more clear
cytoplasm with the inclusion of small cytoplasmic vacuoles.
Another feature is the frequent association with a lymphoid
infiltrate in the supporting stroma (Fig. 10). The other nodular
tumorous component was characterised by the formation of
large cell aggregates distending salivary ducts. The neoplastic
cells present a combination of cribriform (Fig. 11), looping
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Fig. 9. Hybrid carcinoma (Case 4). Acinic cell carcinoma
with solid nests of acinar cells. Distinct PAS-positive enzyme
granules in the cytoplasm. PAS reaction. x 250.

Fig. 10. Hybrid carcinoma (Case 4). Acinic cell carcinoma
with solid and duct-like pattern surrounded by a lymphoid
infiltrate. PAS reaction. x 250.

(“‘Roman bridges”) and solid growth pattern with inclusion of
central necroses of comedo type (Fig. 12). The tumour cells
showed nuclear pleomorphism and frequent mitoses. The
tumour infiltrates adjacent tissues and involves the cervical
lymph nodes. In conclusion, this hybrid carcinoma was
composed of foci of acinic cell carcinoma (solid type) and
salivary duct carcinoma with comedo necroses.

EJC(8) 32-4-C
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Fig. 11. Hybrid carcinoma (Case 4). Salivary duct carcinoma
with cribriform growth pattern and small comedo necrosis.
Haematoxylin-eosin. x 100.

Fig. 12. Hybrid carcinoma (Case 4). Salivary duct carcinoma
with solid growth pattern and inclusion of distinct comedo
necrosis. Haematoxylin-eosin. x 100.

Case 5

A 66-year-old woman with a circumscribed tumour node of
the left paramedian palate. The tumour was intramurally
localised, clearly limited and movable to the surrounding
tissue.

The tumour showed a distinct mixture of two components.
One component was composed of two cell types which
typically form duct-like structures (Fig. 13). There was an
inner layer of small duct-lining celis with a dark cytoplasm and
an outer layer of clear cells. These tumour areas were
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Fig. 13. Hybrid carcinoma (Case 5). Epithelial-myoepithelial
carcinoma with inner layer of duct-lining cells and outer layer
of clear myoepithelial cells. PAS reaction. x 250.

Fig. 14. Hybrid carcinoma (Case 5). Adenoid cystic carcinoma
of glandular type with inclusion of cylindrical spaces. PAS
reaction. x 100.

multinodular. The other component showed a typical struc-
ture of the glandular type of adenoid cystic carcinoma with
inclusion of multiple cylindrical spaces (Fig. 14). The
pseudocysts contained basal membrane-like material and
mucopolysaccharides. Infiltrating growth could not be
observed. In conclusion, this hybrid carcinoma contained
parts of an epithelial-myoepithelial carcinoma as well as parts
of the glandular type of adenoid cystic carcinoma.
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DISCUSSION

Hybrid tumours or biphasically differentiated tumours of
the salivary glands must be distinguished from the multiple
occurrence of salivary gland tumours. Multiple salivary gland
tumours were observed in different variations which are listed
in Table 3. In temporal terms the development can take place
synchronously or metachronously [23-27]. Another aspect is
the occurrence of salivary gland tumours with other oral
tumours or the association of primary salivary gland tumours
with extraoral secondary carcinomas, such as thyroid gland
carcinoma, breast carcinoma, lung carcinoma and larynx or
colon carcinoma.

Case 1 of our collection was a very rare example of a hybrid
adenoma with differentiation as a basal cell adenoma as well as
a canalicular adenoma. We could find only one similar case
report in the literature [28]. In sporadic reports basal cell
adenomas were mentioned with inclusion of focal stromal
microcystic areas which were characterised by a distinctive
vascularity and an arrangement of small bilayered strands of
cells similar to those in canalicular adenomas [29]. But this
focal lesion was at first misdiagnosed as an adenoid cystic
carcinoma and was not classified as canalicular adenoma. In
the new WHO histological typing of salivary gland adenomas
[30] basal cell adenoma and canalicular adenoma are classified
as two different types of adenoma. In contrast to basal cell
adenoma the canalicular adenoma has a loose, highly vascular-
ised stroma and an arrangement of anastomosing bilayered
strands of epithelial cells forming a beading pattern {31, 32].
Basal cell adenoma occurs in solid, trabecular, tubular and
membranous variants and is composed of basaloid cells with a
prominent basal cell layer [33-36]. Other characteristics are

Table 3. Multiple occurrence of salivary gland tumours

1. Multiple, histologically identical salivary gland tumours
Bilateral parotid gland tumours

—more frequent: Warthin tumour, pleomorphic adenoma,
acinic cell carcinoma, oncocytoma, basal cell adenoma

—isolated instances: epithelial-myoepithelial carcinoma,
adenoid cystic carcinoma, mucoepidermoid carcinoma

Unilateral parotid gland tumours

—Warthin tumour, pleomorphic adenoma, oncocytoma

2. Multiple, histologically different salivary gland tumours

—Pleomorphic adenoma with Warthin tumour, oncocytoma,
basal cell adenoma, sebaceous adenoma, mucoepidermoid
carcinoma, adenoid cystic carcinoma, epithelial—
myoepithelial carcinoma, oncocytic carcinoma

—Warthin tumour with pleomorphic adenoma, oncocytoma,
basal cell adenoma, sebaceous adenoma, mucoepidermoid
carcinoma, acinic cell carcinoma, adenoid cystic carcinoma

3. Salivary gland tumours with other oral tumour
—Warthin tumour with ameloblastoma, squamous cell
carcinoma, malignant lymphoma
—Pleomorphic adenoma with haemangiopericytoma
—Oncocytic carcinoma with malignant lymphoma

4. Salivary gland tumours with extra oral tumours
—Thyroid carcinoma
—Breast carcinoma
—Larynx carcinoma
—Colon carcinoma
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the development of distinct basement membrane-like struc-
tures, the absence of a mucoid stroma and the association of the
membranous variant (dermal anlage type) with dermal cylin-
droma or other tumours of the scalp. Another aspect is the
possible transformation of basal cell adenoma into basal cell
adenocarcinoma. The results of immunocytochemistry and
electron microscopy show that both types of adenomas are
composed mostly of duct epithelia and a small compartment of
myoepithelial cells. The duct-like cells express cytokeratin,
CEA and secretory markers whereas the more outer localised
cells also express vimentin. The similar cellular origin of both
adenomas may be an explanation for the development of a
hybrid adenoma.

Case 2 1s a hybrid tumour with a composition of basal cell
adenoma and adenoid cystic carcinoma. Adenoid cystic
carcinoma shows various histological features with glandular
(cribriform), tubular or solid patterns [37, 38]. Isolated
casuistic reports describe the common occurrence of adenoid
cystic carcinoma and basal cell adenoma [39—43]. One of these
5 case reports deals with a ‘“‘congenital hybrid basal cell
adenoma-adenoid cystic carcinoma’ [40]. The other case
report concerned a child with “the so-called hybrid basal cell
adenoma--adenoid cystic carcinoma’, but the author classified
this tumour as a “low-grade basaloid adenocarcinoma™ {41].
Other studies describe cystic formations in basal cell adenomas
with mucinous, faintly Alcian blue-positive material in the
cystic lumen and oedematous swelling of the stroma with
dilatation of lymphatic vessels [43]. In 10", of the examined
cases of basal cell adenoma adenoid cystic patterns became
apparent with mucoid stroma degeneration. Another report
mentions a solid-cribriform type of basal cell adenoma as an
unusual variant [35]. In our case the adenoid cystic carcinoma
shows the typical structure of the glandular subtype and no
mucoid stromal degeneration with dilated lymphatic vessels.
The predominant part is the trabecular type of basal cell
adenoma without cystic spaces and the smaller component the
glandular type of an adenoid cystic carcinoma. Both types of
differentiation reflect the similar histogenetic origin of the two
cell types: duct-lining cells and cells of more myoepithelial
type on the outside of the cell nests. Therefore, the develop-
ment of both cell types in a hybrid tumour with two trends of
differentiation is possible.

Case 3 represents a hybrid adenoma as a mixture of Warthin
tumour and sebaceous adenoma. In Warthin tumours inclu-
sions of goblet cells, sebaceous cells or focal squamous
metaplasia can be observed [44—46]. But in our case we have a
composition of two different epithelial structures in a varied
mixture. A comparable observation can be made in the
occurrence of a Warthin tumour with a sebaceous lymphade-
noma [47]. However, in the case reported in the literature there
was a greater separation of both tumour differentiations,
whereas in our case there was a distinct mixture. In the group
of sebaceous neoplasms of salivary gland origin, sebaceous
lymphadenoma is a rare but distinct variant of sebaceous
adenoma [48-50].

Case 4 is a very uncommon and unique hybrid carcinoma
with two absolutely different components. The component of
acinic cell carcinoma is regarded as a low-grade malignancy
with a relatively good prognosis [51-54], whereas the com-
ponent of salivary duct carcinoma is characterised by high
malignancy with a poor prognosis because this tumour is
usually found to infiltrate adjacent tissue and involve cervical
lymph nodes. The majority of patients die within 3 years
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[55-60]. The tumorous nodules of acinic cell carcinoma show a
solid growth pattern with acinar cells which contain cytoplas-
mic PAS-positive enzyme granules. A lymphoid infiltrate has
developed between the acinar cells. These tumorous parts
have not metastasised to the cervical lymph nodes. On the
other side, the nodules of salivary duct carcinoma infiltrate the
surrounding tissue and involve the cervical lymph nodes. In
this hybrid carcinoma the poorer prognosis is determined by
the salivary duct carcinoma.

Case 5 represents a hybrid carcinoma whose two com-
ponents have a similar histogenetical basis. Epithelial-myo-
epithelial carcinoma is composed of variable proportions of
two cell types which typically form duct-like structures: an
inner layer of duct-lining cells and an outer layer of clear
myoepithelial cells [61-67]. On the other hand, the glandular
type of adenoid cystic carcinoma consists of flat, modified
myoepithelial cells and duct-like cuboidal cells. In our case
both types of carcinoma are arranged in a distinct pattern. We
could not find a casuistic report of the same kind in the
literature. Only two rare case reports mention hybrid tumours
with a little different composition. One tumour was a
sebaceous lymphadenocarcinoma which also includes three
further tumorous differentiations, namely epithelial-myoe-
pithelial carcinoma, a solid type of adenoid cystic carcinoma
and a poorly differentiated carcinoma [10]. The other case
demonstrated a spectrum of histological features that were
compatible with three different types of salivary gland
carcinoma: epitheclial-myoepithelial carcinoma, adenoid cystic
carcinoma and basal cell adenocarcinoma [68]. Howcver,
whether this casc represents one neoplasm or multiple
neoplasms remains speculative although the gross pathology
description and the microscopic anatomy suggested separate
neoplasms.
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