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Abstract
Our study included a number of 24 cases with Warthin tumor, diagnosed between 2007–2011, which were analyzed in terms of clinical,
histopathological and immunohistochemistry point of view, using CK7, CK5/6, CK19, and p63 antibodies. Warthin tumor is most often a
tumor with a slow evolution, painless, usually affecting males (M/F 3.2/1) in the seventh decade of life. Histopathologically, it is
distinguished the predominance of the typical forms of the tumor, with a balanced ratio epithelium/stroma. The immunostaining for CK7
showed positivity in all the investigated cases both in the columnar luminal cells and basal cells. The immunostaining for CK5/6
was positive in all the investigated cases in bilayer epithelial basal cells, both in the structure of the cysts and the papillae. In the case of
the immunostaining for p63 we noticed limited nuclear positivity in the basal cells, while the columnar cells’ nucleus were negative.
The immunohistochemical study of the bilayer epithelial component of Warthin tumor showed different immunstaining of the two types of
epithelia, the oncocytary columnar and the basal on, similar to those found in the salivary gland ducts.
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 Introduction
Benign tumors of the salivary glands have an
important role in OMF pathology with an incidence
ranging between 70–80% of all tumors located in the
head and neck [1, 2], Warthin tumor representing 11%
of salivary tumors benign [3]. It is considered that beside
the pleomorphic adenoma this tumor is at least three
times more frequently met than the other types of the
salivary adenomas [4].
The most accepted hypothesis is that Warthin tumor
origin comes from heterotopic salivary duct inclusions
in the lymph nodes. This hypothesis is supported by
the frequent detection of salivary gland tissue in the
lymph nodes peri- and intra-parotidian [5, 6]. Also,
the luminal cells on the periphery of the lymphoid
stroma in Warthin tumor cases reveals a similar immunoprofile with the striated ducts of normal salivary glands
[5].
The study analyzes the distribution of the cytokeratins and the degree of the epithelial differentiation
in Warthin tumor using a panel of specific antibodies.
 Materials and Methods
The study included a total of 42 Warthin tumor cases
diagnosed in 2007–2011 in the Pathology Laboratory of
Emergency County Hospital of Craiova.
ISSN (print) 1220–0522

The operator pieces were fixed in 10% formalin,
processed by the usual histopathological technique and
Hematoxylin–Eosin stained.
For the immunohistochemical technique there was
used the LSAB+ System–HRP technique (code K0690,
Dako), using mouse antihuman monoclonal antibodies
(Table 1).
Table 1 – Characteristic of used antibodies
Antibody

Clone

Dilution

Antigen
retrieval

CK7

OV-TL 12/30

1:50

Citrate, pH 6

CK5/6

D5/16 B4

1:100

Tris-EDTA, pH 9

CK19

RCK108

1:100

Tris-EDTA, pH 9

P63

4A4

1:50

Citrate, pH 6

The immunoreaction assessment was performed by
semiquantitative analysis using a scale with three levels
(<25%, 25–75% and >75%), and the reaction intensity
was qualitatively assessed by using a scale with three
degrees (+, ++ and +++).
To validate the reactions there were used negative
external controls. The cases were analyzed clinically,
histologically and immunohistochemically.
 Results
The cases diagnosed with the Warthin tumor had a
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maximum incidence in the seventh life decade (16
cases) including a number of 32 men and 10 women
(M/F 3.2/1) the biggest incidence of these tumors being
among the smoking persons (36 cases) than in the non
smoking. The topographic repartition of the cases with
the Warthin tumor has indicated almost exclusively the
parotid gland localization, the most affected being the
left parotid gland (24 cases).
Histopathologically, the tumor development pattern
was a cystic papillary one. We have observed the
presence of several cysts with double-layered epithelia
formed by oncocytary basaloid or columnar cells, next
to a lymphomatosis stroma.
Depending on the rapport between the stromal component and the parenchyma we have histopathologicaly
ranged the cases with Warthin tumor in the subtypes:
typical Warthin tumors (22 cases) with a balanced rapport
between stroma and parenchyma, Warthin tumors with
poor stroma (11 cases), Warthin tumors with abundant
stroma (six cases) and metaplasic Warthin tumors (three
cases) (Table 2).
The immunohistochemical study observed the expression CK7, CK5/6, CK19, and p63 at the level of the

epithelial, luminal one and/or basal component of the
Warthin tumor.
We have observed the positivity of the antibody used
in all the investigated cases (Table 3).
Table 2 – Clinico-pathological parameters of the
patients included in the study
Clinico-pathological characteristics
Age [years]

No. of cases

%

30–50

10

23.81

50–70

28

66.67

>70

4

9.52

Female

10

23.81

Male

32

76.19

Smoke

Smoker

36

85.71

Non-smoker

6

14.29

Localization

Parotid gland

41

97.62

Other localization

1

2.38

Stroma-rich

6

14.28

Stroma-poor

11

26.19

Typical

22

52.38

Gender

Histopathology

Table 3 – Immunostain evaluation for CK7, CK5/6, CK19 and p63
CK7

Immunostain

˂25%

25–75%

˃75%

CK5/6

CK19

+

++

+++

+

++

+++

Luminal cells

-

-

-

-

-

-

Basal cells

36

-

-

-

-

-

Luminal cells

-

5

4

-

-

-

+

P63

++

+++

+

++

+++

-

-

-

-

-

-

26

3

-

-

-

-

-

3

4

-

-

-

Basal cells

6

-

-

-

2

9

11

12

-

-

12

11

Luminal cells

-

12

21

-

-

-

-

13

22

-

-

-

Basal cells

-

-

-

-

4

27

-

-

-

-

12

7

The cytokeratins became positive at the membranary/
cytoplasmatic level and p63 at the nuclear level.
The analysis of the immunostain at CK7 for the
luminal columnar cells has indicated positivity in a
percentage of more than 75% in 33 cases (78.6%), and
for the rest of nine cases (21.4%) the luminal cells were
positive in a percentage between 25 and 75%, while
the immunostain of the basal cells has indicated in the
majority of the cases positivity in under 25% of the cells
(36 cases, which is 85.7%).
When speaking about the assessment of the immunostain intensity of the columnar cells we have noticed the
presence of an intense immunostaining for most of the
cases (21 cases).
For the basal cells, the immunostaining was in all
the cases with reduced intensity. We may say that on
the whole the stain for CK7 was more intense and better
expressed at the level of the luminal epithelial component in comparison with the basal one (Figure 1, a and
b).
The immunostain for CK5/6 has indicated that in
most of the cases (31 cases, which is 69.9%) the basal
cells were positive in a high percentage, over 75% of
the cells, most of them showing raised intensity staining
(+++) in 27 cases. Only in 11 cases (26.1%), the

immunostain was present in 25–75% of the cells, having
also risen intensity staining. The marking CK5/6 was
absent at the level of the luminal cells (Figure 1, c and
d).
The immunostain evaluation of the columnar cells
at CK19 showed the fact that the great majority of the
cases (35 cases – 83.3%) were positive in over 75% of
the cells, with big and moderate intensity. In a reduced
number of cases (seven cases, which is 16.6%), the
positivity was present between 25–75% of the cells
(Figure 2, a and b).
About the immunostain of basal cells, we observed
that in the most of the cases (29 cases, namely 64%)
there were positive in fewer than 25% of the cells.
Also, we observed that the immunostain intensity
at CK19 of this cell type was weak in most of the
cases.
The immunostain for p63 showed positivity in 12
cases in a percentage between 25–75% and in other 12
cases over 75% of the bases cells.
About the immunostain intensity of the basal cells,
we observed the presence of a moderate reaction (++)
in 11 cases (26.2%) and in other nine cases (21.8%),
the immunostain was highly positive (+++) (Figure 2,
c and d).

Immunohistochemical expression of CK7, CK5/6, CK19, and p63 in Warthin tumor

Figure 1 – Warthin tumor. CK7 immunostain: ×40 (a), ×100 (b); CK5/6 immunostain, ×40 (a), ×100 (b).

Figure 2 – Warthin tumor. CK19 immunostain: ×40 (a), ×100 (b); p63 immunostain: ×40 (a), ×100 (b).
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 Discussion
The Warthin tumor represents 15% of all the epithelial tumors of the parotid gland [7], which is the second
tumor after the pleomorphic adenoma [8].
The data obtained through the statistic analysis,
realized according to the age categories, which showed
that the Warthin tumor has the maximum incidence
situated in the seventh life decade, overlap those from
the medical literature, several authors considering that
the Warthin tumor develops in most of the cases at
patients between 60 and 70-year-old [9–11].
The analysis of the data concerning the distribution
of the studied cases by gender, showed the prevalence
of these lesions to the male persons (76.19% namely
M/F 3.2/1). The data from the medical literature show
for the Warthin tumor a rapport 3.3/1 men/women [12,
13] and recent studies indicate even a biggest discrepancy when it comes to the distribution by gender, so
the rapport men/women is 9/1 for this tumor [2].
About the topographic distribution of the studied
Warthin tumors, it can be observed an almost exclusive
development at the level of the parotid gland, the left
parotid gland being affected in a higher percentage than
the right parotid gland [10, 14].
In our study, we could establish an etiopathogenetic
correlation namely a higher incidence of these tumors
in the smoking persons (36 patients) than in the not
smoking persons. The medical studies consider that
between smoking and the Warthin tumor etiology there
is a high correlation being speculated that the cigarettes
action like a local irritating agent producing metaplasia
to the epithelial conducts of the parotid glands [2, 15].
The analysis of the CK7 immunoexpression has
indicated positivity in all the investigated cases both in
the columnar luminal cells and in the basal cell. Overall,
the marking was more intense and better expressed
at the level of the luminal epithelial component. The
investigation of the expression CK5/6 has also indicated
positivity in all the studied cases but this was limited to
the basaloid cell level, with raised intensity. It is to be
remarked that the immunoexpression for the investigated cytokeratins was similar to that in the normal
salivary glands but with marked heterogeneity when
it comes to the proportion and the intensity of the
immunostaining for the two epithelia types.
More studies dealed with the assessment of the
different cytokeratins expression at the level of the
epithelial component of the Warthin tumor. Among
those, thinking of their expression heterogeneity, CK7
and CK20 have an important role. The data in the
medical literature concerning the immunoexpression of
the tandem CK7 and CK20 in the Warthin tumor
indicate positivity for CK7 and negativity for CK20
similarly to other tumors derived from the salivary
glands [16–18].
One of the studies says that the immunostaining
distribution in the tumor cell compartments is important
since the cell subtypes that form the tumor population
have a heterogeneous character [18]. The authors find
the positive CK7 diffused in the epithelial structures of
the normal salivary glands, more intensely spread in the

ductal luminal cells and less intense in the basal ductal
cells, the myoepithelial and acinary ones, while for
CK20 all the epithelial cell elements of the normal
salivary glands are negative for CK20.
Some studies constantly communicate the expression
CK7, CK8, CK18 and CK19 in the tumor epithelial cell,
having an immunoprofile which has the tendency of
being similar to that in the normal ductal epithelia.
Meanwhile, the authors communicate a divers and
heterogeneous distribution in the basal and luminal
cells of the neoplasia, which are different even in the
different zones of the same tumor [19].
CK5/6 is positive in the basal epithelial layers of
the cysts and in the papillary projection in the Warthin
tumor [20]. There are other studies concerning the
reactivity of the tumors for the CK6, which tell that
the basal cells were strongly positive for CK6 but the
reactivity of the columnar cells was apparently reduced
[21].
The analysis of the immunostain for the p63 has
indicated nuclear positivity in all the investigated cases,
with variable intensity but limits at the level of the
basal cell level. P63 is essential for the epithelial cells
surviving and can function as an oncogene. P63 in
comparison with p53 and p73 plays an essential part in
the identification of the stem cells, the cell development
and differentiating process [22]. Medical studies that
have observed the p63 immunoexpression in the Warthin
tumors communicate similar aspects to those obtained
by this study, namely they communicate for all the
investigated cases strong and constant p63 reactivity in
the basal cells [23, 24], in comparison with the palisadic
nuclei of the columnar cells that were negative [23].
In the same time, it is mentioned nuclear positivity also
for the rare stromal lymphoid cells [23]. The fact that
p63 is expressed only in the basal cells of the benign
tumors of the salivary glands suggests the role of the
p63 in the oncogenesis of these tumors [23].
Weber A et al. (2002) considers that even if the
salivary glands tumors present a large spectrum of histopathological forms, the origin cells could be unique,
meaning from the basal epithelial cells that generate the
salivary ducts [22].
 Conclusions
The differences that appear in the immunoprofiles of
the luminal and basal cells of the Warthin tumor can be
ranged with those of the salivary glands ducts system
and indicate the fact that the tumor could develop from
any level of those.
References
[1] Zajkowski P, Jakubowski W, Białek EJ, Wysocki M,
Osmólski A, Serafin-Król M, Pleomorphic adenoma and
adenolymphoma in ultrasonography, Eur J Ultrasound, 2000,
12(1):23–29.
[2] Lin CC, Tsai MH, Huang CC, Hua CH, Tseng HC, Huang ST,
Parotid tumors: a 10-year experience, Am J Otolaryngol,
2008, 29(2):94–100.
[3] Sirohi D, Sharma R, Sinha R, Menon PS, Salivary gland
neoplasms: an analysis of 74 cases, J Maxillofac Oral Surg,
2009, 8(2):164–166.

Immunohistochemical expression of CK7, CK5/6, CK19, and p63 in Warthin tumor
[4] Ellis GL, Auclair PL, Mixed tumors. In: ***, Tumors of
rd
the salivary glands. Atlas of Tumor Pathology, 3 series,
Fascicle 17, Armed Forces Institute of Pathology,
Washington, D.C., 1996, 4:39–63.
[5] Faur A, Lazăr E, Cornianu M, Dema A, Vidita CG,
Găluşcan A, Warthin tumor: a curious entity – case reports
and review of literature, Rom J Morphol Embryol, 2009,
50(2):269–273.
[6] Martinez-Madrigal F, Bosq J, Casiraghi O, Major salivary
rd
glands. In: Mills SE (ed), Histology for pathologists, 3
edition, Lippincott Williams & Wilkins, 2007, 445–473.
[7] Kawata R, Yoshimura K, Lee K, Araki M, Takenaka H,
Tsuji M, Basal cell adenoma of the parotid gland: a clinicopathological study of nine cases – basal cell adenoma versus
pleomorphic adenoma and Warthin’s tumor, Eur Arch Otorhinolaryngol, 2010, 267(5):779–783.
[8] Freedman LS, Oberman B, Sadetzki S, Using timedependent covariate analysis to elucidate the relation of
smoking history to Warthin’s tumor risk, Am J Epidemiol,
2009, 170(9):1178–1185.
[9] Wen YH, Chen PR, Wu HP, Tuberculosis infection within a
Warthin’s tumor of the parotid gland, Tzu Chi Med J, 2008,
20(4):332–334.
[10] Hansen T, Kirkpatrick CJ, Expression of podoplanin in
Warthin tumours, Oral Maxillofac Surg, 2010, 14(4):223–226.
[11] Shah N, Tighe JV, Barrett AW, Kumar S, Allen JP, Bilateral
intraparotid and extraparotid Warthin’s tumours, Br J Oral
Maxillofac Surg, 2007, 45(3):238–239.
[12] Teymoortash A, Krasnewicz Y, Werner JA, Clinical features
of cystadenolymphoma (Warthin’s tumor) of the parotid
gland: a retrospective comparative study of 96 cases, Oral
Oncol, 2006, 42(6):569–573.
[13] Iwai H, Yamashita T, Local excision procedure for Warthin’s
tumor of the parotid gland, Otolaryngol Head Neck Surg,
2005, 132(4):577–580.
[14] Su CC, Li CF, Lin CN, Unreported cytologic characteristics
of oncocytes in Warthin’s tumors, Tzu Chi Med J, 2010,
22(3):137–140.
[15] Kotwall CA, Smoking as an etiologic factor in the development of Warthin’s tumor of the parotid gland, Am J Surg,
1992, 164(6):646–647.

607

[16] Deodhar KK, Shah M, Chaturvedi P, High-grade adenocarcinoma, (ductal type) arising in unilateral Warthin tumor
of the parotid gland, Indian J Pathol Microbiol, 2011, 54(3):
574–577.
[17] Schwerer MJ, Kraft K, Baczako K, Maier H, Cytokeratin
expression and epithelial differentiation in Warthin’s tumour
and its metaplastic (infarcted) variant, Histopathology, 2001,
39(4):347–352.
[18] Nikitakis NG, Tosios KI, Papanikolaou VS, Rivera H,
Papanicolaou SI, Ioffe OB, Immunohistochemical expression
of cytokeratins 7 and 20 in malignant salivary gland tumors,
Mod Pathol, 2004, 17(4):407–415.
[19] Li C, Okamoto Y, Ohmura H, Ogawa K, Shrestha P, Mori M,
Expression of cytokeratins in Warthin’s tumour (adenolymphoma) of parotid glands: specific detection of individual
cytokeratin types by monoclonal antibodies, Eur J Cancer B
Oral Oncol, 1996, 32B(5):352–358.
[20] Chu PG, Weiss LM, Expression of cytokeratin 5/6 in
epithelial neoplasms: an immunohistochemical study of 509
cases, Mod Pathol, 2002, 15(1):6–10.
[21] Murakami M, Makino I, Nishiyama Y, Mimaki S, Murakami Y,
Immunohistological investigation of epithelial components
of adenolymphoma of the parotid gland, Nihon Jibiinkoka
Gakkai Kaiho, 1992, 95(4):526–534.
[22] Weber A, Langhanki L, Schütz A, Gerstner A, Bootz F,
Wittekind C, Tannapfel A, Expression profiles of p53, p63,
and p73 in benign salivary gland tumors, Virchows Arch,
2002, 441(5):428–436.
[23] Bilal H, Handra-Luca A, Bertrand JC, Fouret PJ, P63 is
expressed in basal and myoepithelial cells of human normal
and tumor salivary gland tissues, J Histochem Cytochem,
2003, 51(2):133–139.
[24] Foschini MP, Gaiba A, Cocchi R, Pennesi MG, Pession A,
P63 expression in salivary gland tumors: role of DeltaNp73L
in neoplastic transformation, Int J Surg Pathol, 2005, 13(4):
329–335.

Corresponding author
Alex Stepan, University Assistant, MD, PhD candidate, Department of Pathology, University of Medicine and
Pharmacy of Craiova, 66 1 May Avenue, 200628 Craiova, Romania; Phone/Fax +40251–599 228, e-mail:
astepan76@yahoo.com

Received: March 25th, 2012
Accepted: July 20th, 2012

