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Introduction

Warthin’s tumour (WT) is a benign,
slow-growing neoplasm. This
tumour has two components: a
double-layered eosinophilic epi-
thelium, and a lymphoid stroma
with germinal centres. Though
occasionally found in subman-
dibular glands and cervical/peri-
parotid lymph nodes, the tumour
occurs primarily in the parotid
gland. Accounting for 10% to
14% of all epithelial neoplasms of
the salivary glands, it is the second
most common benign tumour of
the parotid gland. It is frequently
found (in 8% to 19% of all cases)
in multiples and bilaterally; some
reports mention recurrence and
even a very low malignant poten-
tial.1-7 Men have a higher inci-
dence of WT, though it has
increased in women over the past

few decades.2,3,5 This tumour pre-
dominantly affects white persons,
though WT does occur in other
racial groups, so genetic factors
may play a role.1,2 Most of those
affected are between 55 and
70 years of age. The precise aeti-
ology of this tumour is still
unknown. One hypothesis con-
cerns its characteristic lympho-
epithelial coexistence. WT is said
to arise from the neoplastic prolif-
eration of heterotopic salivary
gland ducts that migrate during
embryogenesis within the intra-
parotid or paraparotid lymph
nodes. Groups of salivary ducts
and acini may become included in
such lymph nodes. Neoplastic
proliferation of the parotid ductal
epithelium could then participate
in the development of WT.6,8

In an evaluation of pre- and
post-operative care for patients

with parotid gland tumours, we
noticed that patients with a WT
were heavy smokers. Recent evi-
dence from the literature also sug-
gests a correlation between ciga-
rette smoking and the develop-
ment of WT. Kotwall9 and Cadier
et al.10 already described this asso-
ciation in 1992. Most men (81%
to 96%) and women (67% to 82%)
with a WT have a history of smok-
ing. But among patients with a
pleomorphic adenoma (PA) – the
most common benign salivary
gland tumour – smoking is less
prevalent (30% to 46%). The over-
all incidence of smoking in the
United States2 was 28% in 1985.
In a British study, only one out of
63 patients with a WT was a non-
smoker, whereas 31 out of
75 patients with a PA had never
smoked. Furthermore, patients
with a WT smoke more heavily
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than patients with a PA and a his-
tory of smoking.1,5,8-10

In order to confirm the earlier
findings in the literature about an
association between smoking and
the development of WT in our
patients, we reviewed their smok-
ing history.

Materials and methods

The present study included all
patients diagnosed with a WT who
had been entered in the database
of our pathology department
between 1988 and 2003. Smoking
habits were assessed on the basis
of clinical records and discharge
letters in the hospital database.
There were two control groups:
patients with a PA who had been
operated on during the same peri-
od; and patients visiting the audi-
ology department between July
and September 2004, see Table 1.
The first control group has the
advantage that the tumour is in the
same organ, but it has the disad-
vantage of a younger age distribu-
tion. Another drawback of using
PA patients as a control group is
that this type of tumour may also
be smoking-related. This possible
similarity could lead to the under-
estimation of the role of smoking
in the pathogenesis of WT.

The second control group there-
fore consisted of patients with dis-
eases that are known not to be

related to smoking. The discharge
letters were checked for the first
control group (PA patients).
Patients in the second control
group were asked to complete an
anonymous questionnaire.

A total of 89 patients with a WT
were studied. The group of
patients with a PA consisted of
235 patients. The second control
group consisted of 46 people who
voluntarily filled in the question-
naire.

Results

Of the 89 patients with a WT, the
smoking history was known in
79 cases (48 male, 31 female). In
the male group, one patient (1.3%)
had stopped smoking 15 years
previously, but the rest were active
smokers. Two of the women had
never smoked, although one of
them was a café landlady who was
regularly in the company of smok-
ers. Overall, 100% of the men and
93.5% of the women in this group
had been, or still were, smokers. 

The number of cigarettes
smoked each day ranged from
1 cigar / 5 cigarettes to 40 ciga-
rettes. The mean age on the date of
surgery for the WT group was
60.1 years (SD 9.6). There were
more heavy smokers among
patients under 60, with a mean of
17.8 cigarettes per day; those over
60 smoked 14.1 cigarettes a day.

Out of the 235 (110 male,
125 female) patients with a PA in
the parotid gland, the smoking
history was known in 78 cases
(51 male, 27 female). (A record-
ing bias is the probable explana-
tion for this higher male-to-female
ratio compared to the group as a
whole. Smoking rates are higher
among men, and a smoking histo-
ry is more likely to be mentioned
in discharge letters than non-
smoking.) In this group, 58.8% of
the men and 59.3% of the women
had been, or still were, smokers.
Eight (10.3%) had stopped smok-
ing, but the rest were still active
smokers. The mean age on the
date of surgery was 48.6 years
(SD 15). In patients with a PA and
a history of smoking, the mean
quantity of cigarettes smoked by
those under 48.6 years of age was
14.7 per day; in the group older
than 48.6 years, the mean was
15.6 per day. 

Patients under 60 with a PA and
a smoking history smoked
14.3 cigarettes per day, while
those over 60 smoked 18.9 a day.

Of the 46 people in the second
control group, 26 had a history of
smoking. Only 12 of these were
still active smokers. In this group,
14 patients (30.4%) had stopped
smoking. Among those who had
not, the men smoked a mean of 8
cigarettes each day, the women
11. For further information, see
Table 2.

Discussion

The percentage of smokers in our
group of patients with a WT was
very high. But the age composi-
tion of this study population
should be kept in mind. Since
smoking was very common a few
decades ago, it would not be
unusual to find a high proportion

Table 1

Number of patients of whom the smoking history was known, mean age at surgery
(standard deviation), their sex, and percentage with a smoking history among

A) patients operated on for Warthin’s tumour, B) patients operated on for
pleomorphic adenoma, and C) patients visiting our audiology department

Patients Mean age Sex Smoking
(SD) (m/f) (%)

A Warthin’s tumour 79 60.1  (9.6) 48/31 97.5
B pleomorphic adenoma 78 48.6  (15) 51/27 59
C audiology 46 51     (14.9) 19/27 56.5
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of smokers in an elderly group of
patients. Our observation that WT
seems to be associated with smok-
ing concurs with findings in the
literature. Our findings would
therefore appear to be reliable.
Given this, we postulate a relation
between tobacco use and the
development of a WT.

It may take a long time for a
tumour to develop, which would
explain why a WT occurs in later
life. As hypothesised by others,2,3,6

the increase of WT tumours in
women over the past few decades
may be the result of higher smok-
ing rates among women..
Smoking rates in the Netherlands
have declined in recent years
among men and increased among
older women (aged 65+). 

Furthermore, there is a tenden-
cy for patients who develop a WT
younger to be heavier smokers
than older patients with a WT.
This is in contrast to the PA con-
trol group, in which younger
patients with a history of smoking
tend to smoke less than older
patients. (This could however be
explained by an overall decline in
smoking habits.)

One might attribute the disparity
in smoking rates between PA
patients and those with a WT to the

age and sex composition of the
control and study groups.
However, even within groups that
are comparable with respect to sex
and age, as reported in the litera-
ture, smoking is more prevalent
among patients with a WT.
Furthermore, in most studies, the
association between smoking and
the development of a WT is consis-
tent with our findings, even after
stratifying for age and sex. We
found that the incidence of smok-
ing is much higher in patients with
a WT compared to those with a PA.

In addition, the patients in our
second control group smoke much
less than our study population. 

The overall percentage of active
smokers – as distinguished from
patients who have stopped smok-
ing – in the Netherlands varies
from 15% to 43% for groups in
the same age ranges. This percent-
age is much lower than in the
group of patients with a WT.

If smoking is a factor in the
development of a WT, the next
question we must address is what
provokes the pathogenesis of WT.

The lymphoid tissue of WT
resembles the mucous membrane
of the small intestine in several
respects: lymphoid tissue is close-
ly associated with the surface

epithelium; B-cells predominate
in the lymphocytic population; a
significant sub-population of these
B-cells bear IgA on the surface;
and most plasma cells in the vicin-
ity of the basement membrane
produce IgA. This similarity sug-
gests that the epithelial part of the
WT, like the intestinal epithelium,
plays an important role in the
immune response.4 On the basis 
of morphological similarities
between some organ-specific
immune disorders and WT,
Allegra11 suggested that WT might
be the result of an immune 
reaction of the delayed hyper-
sensitivity type.

Ogawa et al.4 demonstrated the
expression of MHC class II anti-
gens on the epithelial component
of WT, indicating analogies with
Sjögren’s syndrome. They con-
cluded that the epithelial cells of
WT might have the potential to act
as antigen-presenting cells with
the capability of activating
lymphoid stroma. According to
the literature, the antigen may
come from the cystic content of
the WT, as most plasma cells of
the tumour produce IgA, which is
secreted by the tumour epithelium
into the cystic lumen. However, no
tissue destruction indicative of an
auto-immune pathology is found
in WT. These authors concluded
that the antigen, if any, presented
by the tumour epithelium comes
from outside the tumour cell.4

Perhaps one of the many sub-
stances of cigarette smoke acts as
an antigen. 

It has also been postulated that
tobacco abuse is often accompa-
nied by poor oral hygiene and
associated with an increased inci-
dence of local inflammatory dis-
eases as well as increased suscep-
tibility to respiratory bacterial and
viral infections. Tobacco smoke

Table 2

Percentage of patients with a smoking history (including patients who have stopped
smoking and still active smokers) among patients with A) a Warthin’s tumour,

B) a pleomorphic adenoma, and C) a control group visiting our audiology department,
by their age in years. For comparison, the overall percentage of active smokers in the
Netherlands for the age groups 35-49, 49-64, and 65+ in D) 1990 and E) 2003 is also
shown. (Stivoro voor een rookvrije toekomst: NIPO enquetes naar roken onder vol-

wassenen. Stivoro 1979-2003; Jaarverslag 2003)

A B C D E

M < 49  (35-49) 100 61.5 66.7 43 40
M < 60  (49-64) 100 69.4 64 41 31
M > 60  (65+) 100 35.7 80 34 16
F < 49   (35-49) 100 (n = 1) 73 50 36 34
F < 60   (49-64) 100 54.5 45.5 29 25
F > 60   (65+) 80 40 60 12 15

M = male, F = female.
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could therefore increase the risk of
infection with the Epstein-Barr
virus, for example.5

Mitochondrial DNA deletions
might play a role in tumour gene-
sis.12 Tumour-specific mitochon-
drial point mutations have been
observed in a range of cancers. In
lung tissue taken from smokers,
the level of mtDNA mutations,
including deletions and base 
substitutions, is higher than in 
tissue from non-smokers.12 The
4977mtDNA deletion is more
often present in the parotid gland
of elderly patients than in younger
patients. An elevated level of
4977BP mtDNA deletion is also
present in the mitochondrial 
DNA (mtDNA) of WT. However,
although the level of specific base
substitutions in the parotid tissue
of smokers is higher than in non-
smokers, there is no difference in
the level of the 4977BP deletion in
the parotid tissue of smokers com-
pared to non-smokers.12

Conclusion

The mean age for the development
of a Warthin’s tumour is ten years

older than for a pleomorphic ade-
noma. Furthermore, development
seems to be closely related to
smoking habits. We believe that
this study should encourage more
research into the aetiological fac-
tors of parotid gland tumours and
especially into the pathogenesis of
Warthin’s tumour.
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