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development, which is commonly synchronous. In
about 6% of cases, multiple Warthin's tumors may be
observed in one parotid gland. They may occur
simultaneously with pleomorphic adenomas, various
types of carcinoma and malignant lymphomas.
In large registries, Warthin's tumors located outside of
the parotid gland account for about 8% of the cases.
Case reports concern particularly cervical lymph nodes,
the submandibular gland, and the larynx. The author
assume that more attention is paid to these rather rare
locations than to the numerous Warthin's tumors
located in the parotid gland which are extirpated
worldwide.

Identity
Note
Warthin's tumor is the second most common benign
salivary gland tumor, which is located almost
exclusively in the parotid gland. Warthin's tumor
accounts for about 15% of all epithelial tumors of the
parotid gland.
The initial description of the tumor goes back to
Hildebrand in 1895, who considered this disease a
variant of congenital epithelial cyst of the neck. In
1910, Albrecht and Arzt reported two tumors of the
upper neck region which they interpreted as "confused
tissue" in the entodermal pharyngeal anlage,
particularly that of salivary glands, in the lymph nodes.
They called them papillary cystadenomas in lymph
nodes. In the WHO classification, the disease was
named Warthin's tumor after the pathologist who
published the first two case reports in the American
literature in 1929. He gave the tumor the name
papillary cystadenoma lymphomatosum and regarded it
as heterotopia of the mucous membrane of the
accessory eustachian tube anlage. The term Warthin's
tumor was chosen later, in order to avoid confusion
with malignant lymphomas.

Embryonic origin
Although various theories have been put forward to
explain the development of Warthin's tumor, only two
have ultimately remained. The first is the hypothesis of
heterotopia; the second is the theory that this tumor is
an adenoma with concomitant lymphocytic infiltration.
According to the latter theory, when they are small and
have a short history, Warthin's tumors consist mainly of
epithelial components, while when they are large they
show, in addition to their epithelial component, a
lymphoid stroma. This theory was disproved by
studies; that showed that the epithelial tumor
components, like the lymphocytic infiltrations, are
polyclonal. If, however, neoplasia is defined as a
monoclonal process, this kind of
tumor cannot be considered to be a true neoplasm.
After Albrecht and Arzt (1910) a large number of
studies drew the conclusion that this tumor develops
due to salivary gland heterotopia in peri- and
intraparotideal lymph nodes. During the embryogenesis
of the parotid gland, epithelial cells from the oral
mucosa happen to penetrate into lymphocyte-rich
tissue. The late encapsulation of the parotid gland
explains the occurrence of intraparotideal lymph nodes

Clinics and pathology
Note
Warthin's tumors most commonly present as an
asymptomatic, slowly growing round or oval mass
usually affecting men in the 5th and 6th decade. The
male to female ratio ranges from 2.6:1 to 10:1. They
occur extremely rarely in patients of Black
African origin. The average size of Warthin's tumor at
diagnosis is about 2.5 centimeter. The great majority of
these tumors are located in the lower pole of the parotid
gland. In about 12% of cases, there is bilateral tumor
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Warthin's tumor consists of oncocytic cells containing
numerous mitochondria frequently showing structural
abnormalities and reduced metabolic function.
Smoking can lead to damage to mitochondrial DNA
due to the development of numerous reactive oxygen
species. In this context, a high rate of deleted
mitochondrial DNA has been detected in the oncocytic
cells of Warthin's tumor.
The role of hormones in the etiology of this disease has
also been discussed. In some malignant salivary gland
diseases and even in Warthin's tumor progesterone
receptors have been found. A correlation with sex
hormones could possibly play an important role in the
development of those tumors and provide an
explanation for the dominance of the male gender.
However, it must be considered that more males than
females used to smoke so that the role of the individual
factors remains unclear and the intrinsic factor
stimulating the development of Warthin's tumor is still
unknown.

and heterotopic salivary gland remnants entrapped in
the parotideal lymph nodes. According to this theory,
Warthin's tumors have their origin in these epithelial
inclusions. This hypothesis is further supported by the
occurrence of tuberculosis, metastases and malignant
lymphomas in the lymphoid stroma of those tumors.
The extraparotid location and multicentric nature of
these tumors can be explained by the last-mentioned
hypothesis.
Other studies discussed the importance of
immunological reactions during the formation of
Warthin's tumor. A number of immunohistochemical
findings indicate that there is an immunological
interaction between epithelium and lymphoid stroma.
These results support the assumption that oncocytic
cells represent the true tumor component and cause
reactive hyperplasia of the lymphoid stroma. In this
context, further similarities between the lymphoid
components of the tumor and the lymphoid tissue of the
intestinal mucosa were found.
The details of the pathogenesis of Warthin's tumor are
still unclear. However, because of the arguments
against a true neoplastic origin of this tumor, the author
favour a hypothesis combining immunological
interactions between tumor cells and lymphocytic
infiltrations with heterotopia.
In the WHO classification of salivary gland tumors,
certain diseases of the salivary glands are considered
tumor-like lesions. Warthin's tumor may therefore also
be classified in the group of tumor-like lesions, since
both the epithelial and lymphoid tumor components are
polyclonal in origin. The almost total lack of recurrence
and malignant transformation of this tumor, similar to
the situation in congenital lateral cervical cysts, further
supports this view. Multicentricity at first excision and
growth from a new focus seem to be responsible for the
cases of recurrence reported in the literature. Malignant
transformation of this tumor, if it ever occurs, is
extremely rare. Most cases of reported malignancy can
be attributed to a second tumor in association with
Warthin's tumor.

Etiology
Several studies showed that a significant number of
patients suffering from Warthin's tumor are smokers, in
contrast to patients with other salivary gland tumors.
The great majority of patients with Warthin's tumor had
a history of over 20 years of smoking. The odds ratio
for the incidence of Warthin's tumor among current
smokers compared with never smokers was 8.3.
Compared with never smokers, clearly higher odds of
Warthin's tumor was observed in heavy smokers (more
than 30 pack-years) (odds ratio=24.1) than patients who
smoked less than 30 pack-years (odds ratio=4.9).
Smoking was discussed as an important etiological
factor.
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A sixty years old man with Warthin's tumor of the left parotid
gland.

Pathology
These tumors are well encapsulated lesions with cystic
and solid areas. These tumors consist of an oncocytic
epithelial cell component arranged in double layers,
which develops cysts and papillary
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Warthin's tumor. Two histologic components are required for the diagnosis:
the eosinophilic oncocytes and a lymphoid element.

projections, and a variable amount of lymphoid tissue
often with germinal centers. The immunoprofile of the
lymphocyte subsets is similar to that in normal or
reactive lymph nodes. A few Warthin's tumors (about
8%) show areas of squamous cell metaplasia and
regressive changes.

Deletions of mitochondrial DNA is significantly higher
in oncocytic tumor cells than parotid epithelia cells. In
this context damage of mitochondrial DNA as a result
of an increase in oxidative damage of cigarette smoke
could be discussed.

Treatment

References
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