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Abstract 
Warthin tumor is described using various terms, such as papillary cystadenoma lymphomatosum, adenolymphoma or monomorphic adenoma. 
It is a medical condition related to the salivary glands, namely a benign cystic tumor which contains an epithelial component and an abundant 
lymphoid stroma. It is also named Warthin tumor after Aldred Scott Warthin, the pathologist who described this entity in 1929 by observing it 
in two patients. Warthin tumor is a benign one and ranks secondly in terms of the most common not malignant salivary gland tumor located 
in the parotid gland. Because of its cystic nature, from the clinical point of view, it appears to be a slow-growing tumor often fluctuant on 
palpation. In terms of the treatment of choice, complete excision with wide tumor-free margins is preferred. The aim of the present article is 
to evaluate possible correlations between clinical–pathological features and postoperative complications in a target group made up of 10 
patients diagnosed with Warthin tumor of the parotid gland admitted for surgery in a period of 21 years and to compare the results with 
literature. 
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 Introduction 

Warthin tumors are benign ones and rank secondly 
in terms of the most common not malignant salivary gland 
tumors located in the parotid gland, after pleomorphic 
adenomas. They make about 15% of all parotid tumors 
[1–4]. 

In 1895, Hildebrand was the first to describe this lesion 
as a form of congenital cyst of the neck [2], but, in time, 
his description was forgotten. Pathologist Aldred Scott 
Warthin (1866–1931) was the first to report it as an 
unusual entity in the English medical literature, in 1929 
[1]. Due to its histological appearance with duct-like 
structures and abundant lymphoid stroma, various names 
were given to this tumor, such as adenolymphoma, cystic 
papillary adenoma, cystadenoma lymphomatosum, mono-
morphic adenoma, adenolymphoma, or Warthin tumor [1]. 

Usually, Warthin tumors are located in the inferior 
portion of the parotid gland [5]; also in the submandibular 
salivary gland or cervical lymph nodes area, but less 
commonly. They typically present as an asymptomatic 
mass growing rather slowly (in the first case) or as a 
painless, smooth and soft mass which can be fluctuant on 
palpation [6] in the latter. Warthin tumors develop more 
frequently in male individuals, the peak incidence being 
in the 5th and 6th decades. They tend to multiply or to 

appear bilaterally, and are associated with heavy smoking 
[7]. Literature reported that in 12–20% of cases, Warthin 
tumor can be multicentric, either synchronous or meta-
chronous; in 5–14% of cases, it is located bilaterally [6, 
7]. Its histogenesis is not well understood [8]. The 2005 
World Health Organization (WHO) Classification of 
tumors defined the Warthin tumor as being composed of 
glandular and often cystic structures; sometimes, these 
structures display a papillary cystic arrangement and are 
lined with epithelium. The above-mentioned epithelium 
has a characteristic bilayer disposition and comprises inner 
columnar eosinophilic cells or oncocytic cells, which are 
surrounded by smaller basal cells [5]. 

Lymphoid stroma often carries a multitude of germinal 
centers. This can be the result of: (1) an immune response 
to neoplastic epithelium or (2) a residual lymphoid tissue 
in the lymph nodes, which have partially been replaced 
by neoplastic epithelium [9–12]. Van der Wal et al. [13] 
have shown that the lymph nodes may exist within the 
healthy tissue of salivary glands. At the same time, the 
salivary gland tissue may be entrapped in the lymph nodes 
structure. 

The aim of this article is to evaluate possible correlation 
between clinical, histopathological (HP), immunohisto-
chemical (IHC) features and postoperative complications 
in a target-group made up of 10 patients diagnosed with 
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Warthin tumor of the parotid gland, admitted for surgery 
in a period of 21 years, and to compare the results with 
literature. 

 Patients, Materials and Methods 

This retrospective study included 10 patients who had 
undergone surgery for Warthin tumor of the parotid gland 
in a 21-year period (January 1, 1998–December 31, 2018) 
in “Prof. Dr. Nicolae Oblu” Emergency Clinical Hospital, 
Iaşi, Romania. All patients have signed the informed 
consent. The study complied with the Code of Ethics of 
the World Medical Association (Declaration of Helsinki) 
and was approved by the Ethics in Research Committee 
of the same Hospital. 

We reviewed clinical data of the patients, such as age, 
gender, smoking or chronic alcoholism, underlying diseases, 
type and duration of symptoms, surgical procedures, post-
operative complications and recurrence. We also reviewed 
data regarding the tumors: location and extension [based 
on clinical examination, radiography and ultrasonography, 
computed tomography (CT) scanning and magnetic 
resonance imaging (MRI) before surgery], but also their 
HP and IHC features. 

Before surgery, the 10 patients underwent CT scanning 
and three (30%) of them have done MRI, in order to 
evaluate the extent of the lesions and to help in treatment 
planning. 

The type of surgery and the extent of it were decided 

according to the tumor location. All patients underwent 
a macroscopically total tumor resection, with safety margins 
of 4 mm. Parotidectomy was classified as partial, superficial, 
and total, based on the resected lobe and the extent of facial 
nerve dissection. 

In two (20%) cases, if the Warthin tumor was located 
in the tail (inferior) portion of the parotid gland, partial 
parotidectomy involving enucleation, that is removal of 
the inferior half of the superficial lobe, was performed. 
No permanent injuries to the facial nerve occurred. In three 
(30%) cases, if the tumor was located in the superficial 
lobe, superficial parotidectomy involving the resection 
of the entire superficial lobe with dissection of the entire 
facial nerve was performed. In five (50%) cases, if the 
tumor was located in the deep lobe, total parotidectomy, 
that is total removal of the parotid tissue from both deep 
and superficial lobe with dissection of the entire facial 
nerve, was performed. In all cases, intraoperative facial 
nerve monitoring was used. Postoperative drainage main-
tained by aspiration was performed. After surgery, the 
postoperative complications were evaluated. 

The surgical specimens were sent to the Department of 
Pathology of the same Hospital for pathological diagnosis. 
The samples were fixed in 4% neutral formaldehyde, and 
then embedded in paraffin. Three μm thick serial sections 
were cut and stained with Hematoxylin–Eosin (HE). Then, 
selected histological sections were stained with a two-
step staining technique, using anti-cytokeratin (CK) 19, 
anti-S100 protein and anti-Ki67 antibodies (Table 1). 

Table 1 – Immunohistochemical panel of antibodies used by us 

Antibody Manufacturer Clone 
Antigen  
retrieval 

Target Dilution 
Detection  

system 

Anti-CK19 Dako, Denmark RCK 108 Citrate, pH 6.5 
Monoclonal mouse  
anti-human CK19 

1:100 EnVision 

Anti-S100 
protein 

BioSB, Santa Barbara, 
USA 

EP313 Citrate, pH 6.5 Tinto S100A6 Prediluted 
UltraVision  

Quanto HRP 

Anti-Ki67 Dako, Denmark MIB-1 Citrate, pH 6.5 
Monoclonal mouse  

anti-human Ki67 
1:75 EnVision 

CK19: Cytokeratin 19; HRP: Horseradish peroxidase. 
 

Immunostaining for anti-CK19 and anti-Ki67 antibodies 
was performed using the EnVision detection system (Dako, 
Denmark), 3,3’-Diaminobenzidine (DAB) as chromogen 
and Mayer’s Hematoxylin for nuclear counterstaining. 
Antigen retrieval was done with sodium citrate buffer, 
pH 6.5, in water bath, at 95–1000C. Immunostaining for 
anti-S100 protein was performed using the UltraVision 
Quanto Horseradish Peroxidase (HRP) detection system 
(BioSB, Santa Barbara, USA), DAB as chromogen and 
Mayer’s Hematoxylin for nuclear counterstaining. Antigen 
retrieval was done with sodium citrate buffer, pH 6.5, in 
water bath, at 95–1000C. 

The reactions were only considered positive when a 
brown cytoplasmic staining (for anti-CK19 and anti-S100 
protein antibodies) and a brown nuclear staining (for 
anti-Ki67 antibody) were detected. The labeling index 
(LI) for Ki67 was calculated as the percentage of the 
positive tumor nuclei in 100 counted tumor nuclei. 

For each patient, we identified possible correlation 
between clinical, imaging and gross features of the tumors. 
Also, we investigated the possible interconnections between 
postoperative complications, period of smoking, tumor 
location, and type of parotidectomy. 

A test named Fisher’s exact test for statistical analysis 
using Statistical Package for the Social Sciences (SPSS) 
version 20.0 was used and statistical significance was 
defined as a p-value <0.05. 

 Results 

Patients’ characteristics were detailed in Table 2. We 
included 10 patients (nine men, one woman) with a mean 
age of 63.3 years. However, male patients were younger 
(mean age 62.66 years old) than female patient (mean age 
69 years old). All patients were known as smokers for 
21–39 years, but there was no history of chronic alcoholism 
(Table 2). 

All our patients were assessed for a unilateral parotid 
mass development (Table 2) that slowly increased in size 
in the last 12–23 months (Figure 1). 

Two (20%) patients reported pain due to an acute 
inflammation of the parotid region and also pain on 
palpation (Figure 1). However, the lesion was mildly tender 
on palpation in the majority of our patients. On exami-
nation, the lesion augmented the area between the ear 
lobule and the lower border of the mandible ramus and 



Clinical–pathological correlations in Warthin tumors of parotid gland: a series of 10 cases 

 

447

extended behind the left ear in five (50%) patients and 
near the angle of the mandible in five (50%) patients as 
well. The greatest tumor diameters varied between 5 cm 

and 8 cm for all patients, with an average value of 6.13 
cm; all tumors have a smooth contour, firm consistency 
and well-defined borders (Figure 2). 

Table 2 – Main characteristics of the patients with Warthin tumor at their clinical, surgery and histopathological 
evaluation 

Case 
No. 

Gender 
Age at 

diagnosis 
[years] 

Period of 
smoking 
[years] 

Tumor location 
Unifocal  
feature 

Multifocal 
feature 

Treatment 

1. male 61 33 unilateral right parotid gland
tail portion of 
parotid gland 

no 
partial  

parotidectomy 

2. male 63 31 unilateral left parotid gland superficial lobe no 
superficial 

parotidectomy 

3. male 71 27 unilateral right parotid gland superficial lobe no 
superficial 

parotidectomy 
4. male 60 35 unilateral right parotid gland profound lobe no total parotidectomy 

5. female 69 39 unilateral right parotid gland superficial lobe no 
superficial 

parotidectomy 
6. male 54 24 unilateral right parotid gland profound lobe no total parotidectomy 

7. male 59 35 unilateral left parotid gland no 
superficial and 
profound lobe 

total parotidectomy 

8. male 61 37 unilateral left parotid gland profound lobe no total parotidectomy 

9. male 63 21 unilateral right parotid gland
tail portion of 
parotid gland 

no 
partial  

parotidectomy 
10. male 64 29 unilateral left parotid gland profound lobe no total parotidectomy 

 

 
Figure 1 – Pre-operative symptoms reported by patients. 

Facial nerve function was normal in all patients 
(Figure 1). The examination of the oral cavity showed 
normal mucosa and parotid gland orifices in eight (80%) 
patients; two (20%) of them presented a small swelling 
near the Stenon orifice. When stimulated, the parotid 
glands produced normal salivary flow having normal 
quantity, color and consistency in eight (80%) patients; 
only two (20%) patients presented salivary flow with pus 
(Figure 3). Other intraoral findings were non-contributory. 
There were no other notable findings on physical exami-
nation. 

 

 

Figure 2 – Clinical features of Warthin tumor: (A) Frontal view shows a tumoral 
development in the region of the right parotid gland (Case No. 5); (B) The same 
patient with normal motor function of the right facial nerve (Case No. 5); 
(C) Frontal and (D) lateral views showing left parotid swelling causing gross 
facial asymmetry (Case No. 7). 

 

A provisional diagnosis of Warthin tumor could be 
elicited based on the history and clinical examination. 
Several differential diagnoses were considered, such as 
low-grade parotid malignancy, lipoma and neurofibroma 
arising in the salivary gland and pleomorphic adenoma. 

A routine hematological investigation revealed values 
within normal limits. The performed orthopantomogram 
did not identify any abnormalities. Ultrasonographic 
results showed a hypoechoic, well-defined mass in each 
parotid gland. 

In all cases, the parotid gland parenchyma that was 
outside the lesion had a normal aspect, with no evidence 
of ductal dilatation. In each case, CT examination showed 
a cystic lesion, which was round and well-defined and 
involved different areas of the parotid gland: the tail 
portion in two (20%) patients, superficial lobe in three 
(30%) patients, profound lobe in four (40%) patients, 
superficial and profound lobe in one (10%) patient 
(Figure 4). MRI investigation completed the data about 
cystic nodular lesion in three (30%) patients (Figure 4). 
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The average imaging measured values of the lesions 
were about 4.54×3.19×4.12 cm (Figure 5). 
 

Figure 3 – Intraoral view of 
Case No. 2, who presented 
acute inflammation with pus 
in salivary flow from Stenon 
orifice. 

 

Under general anesthesia, the parotid mass was excised, 
via a partial parotidectomy (two cases, 20%), superficial 
parotidectomy in (three cases, 30%), or a total parotid-
ectomy in five (50%) cases (Figure 6). The mean surgical 
time was 211.31±74.33 minutes. Only one (10%) patient 
had intraoperative surgical complication, notably the need 
for ligation of the external jugular vein. No patients 
required intraoperative transfusion. 

Macroscopically, the excised tumor appeared as a well-
delimited, firm, lobular mass with smooth surface and 
cystic areas inside, containing a creamy, greyish material 
(Figure 6). 

In each case, HP examination of HE-stained sections 
revealed a well-circumscribed, encapsulated tumor situated 
in the parotid gland. 

On low magnification, the tumors had a mixed 
appearance, consisting of solid areas and cystic areas, with 
the predominance of the cystic features in two (20%) 
patients (Figure 7). The tumors showed an epithelial 
component and a stroma component. The epithelial 
component consisted of tubular and papillary structures 
lined by bi-layered oncocytic epithelium composed of 
tall columnar luminal cell layer with ovoidal nuclei and 
apocrine secretion on the apical pole, and cuboidal basal 
cells with a round nucleus as a basal layer. Occasional 
features were cilia on the apical pole, and mucin secreting 
cells inside the luminal layer. The stroma component 
consisted of lymphoid tissue showing a prominent germinal 
center formation in six (60%) cases. 

Warthin tumors with the predominance of solid 
areas showed ductal-like structures lined by a bi-layered 
epithelium and separated by a lymphoid stroma with 

germinal centers (Figure 7). Warthin tumors with the 
predominance of cystic spaces presented cysts with 
variable dimensions, and thin walls lined by a bi-layered 
epithelium disposed on a scarce lymphoid stroma without 
germinal centers. There were also papillary projections 
into the cyst lumens, which consisted in a fibrovascular 
core, infiltrated with lymphocytes, and two rows of 
epithelial cells (cuboidal basal cells and columnar onco-
cytic luminal cell). The cystic spaces were filled with  
a granular, eosinophilic material (debris in situ), and 
occasionally some lymphocytes (Figure 8). 

The lymphoid stroma varied from one case to another. 
In cases with the predominance of the solid features, 
numerous lymphoid follicles were observed along with 
reactive germinal centers (Figure 7). In cases with the 
predominance of the cystic component, the lymphocytic 
infiltrate was reduced to small lymphocytic aggregates 
that could be seen either in the papillae axis or in the 
cystic formation walls, but no germinal center could be 
identified (Figure 8). 

Immunohistochemically, the luminal and basal layers 
of the bilayer epithelium were positive for CK19 (Figure 9), 
but negative for S100 protein. The cuboidal basal epithelial 
cells exhibited an average Ki67 LI of 4% in all cases, but 
the columnar apical epithelial cells did not showed any 
immunopositivity for anti-Ki67 antibody. Lymphoid stroma 
outside the germinal centers exhibited a Ki67 LI that 
varied between 4% and 7%, but the lymphocytes from 
germinal centers showed an average Ki67 LI of 75% 
(Figure 10). 

There have been no signs of tumor recurrence until 
six months postoperatively in all cases, but we found 
other types of complications in the postoperative period 
(Figure 11). For the tumor location in the superficial 
parotid lobe there have been bleeding and dehiscence, but 
for the deep lobe localization we find out many more 
complications, such as bleeding, infection, dehiscence, 
salivary fistula and facial nerve dysfunction (Figures 11 
and 12). However, postoperative facial nerve dysfunction 
was higher (p<0.05) for tumors located in the deep parotid 
lobe (Figures 12 and 13). Also, the other postoperative 
complications (dehiscence, infection of the surgical site, 
salivary fistula, and bleeding) were found with a high 
frequency in patients who had a longer period of smoking 
(more than 30 years) and a tumor location in the parotid 
deep lobe (Figure 14). 

 

 
Figure 4 – Radiographic features of Warthin tumor: Axial non-enhanced computed tomography images in soft tissue 
window (A) and bone window (B) show a nodular lesion (see arrow) in the left parotid gland involving the superficial 
and profound lobe (Case No. 7); (C) Axial magnetic resonance imaging revealed a nodular lesion (arrow) in T1 
hypersignal and T1 isosignal, with dimensions of 9/8/14 mm in the right parotid gland involving the superficial lobe 
(Case No. 5). 
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Figure 5 – Distribution between clinical, imaging and macroscopic dimensions for each patient. 

 
 

 
 

Figure 6 – (A) Intraoperative photograph revealing Warthin tumor in the right superficial lobe of the parotid gland 
(Case No. 5); (B) Intraoperative photograph showing the terminal branches of the facial nerve after superficial 
parotidectomy (Case No. 5); (C) Postoperative photograph of the surgical situs with drainage in first day after surgery 
(Case No. 5); (D) Intraoperative photograph of a left parotid Warthin tumor (Case No. 7); (E) The same tumor (Case 
No. 7) after its sectioning revealed a large cyst filled with a grayish slimy liquid; (F) The gross appearance of a Warthin 
tumor (Case No. 9) after fixation in 4% formalin showed a well circumscribed, ovoid lesion, with 3 cm in its maximum 
diameter; (G) The same tumor (Case No. 9) after sectioning revealed small cysts from place to place, containing soft, 
yellowish material; solid areas are yellowish-white. 

 

 
Figure 7 – Histopathological findings in Warthin tumors (Case No. 9): (A) The 
small power objective highlighted a lesion that was separated from the parotid gland 
by a thin fibrous capsule – the tumor had a mixed appearance, consisting of solid 
and cystic areas; (B) Warthin tumor consisted of two components: the tumoral 
epithelium and a lymphoid stroma composed chiefly of mature lymphocytes, with 
some germinal centers; (C) The tumor exhibited the characteristic tubular structures 
lined by a bi-layered epithelium, containing in their lumens an eosinophilic amorphous 
material and some lymphocytes; (D) High-power view showed the double-layered 
epithelium that was made up of cuboidal cells, and the apical oncocytic columnar 
cells – the luminal surface of the outer cells showed small blebs looking similar to 
apocrine secretion. HE staining: (A) ×50; (B) ×100; (C) ×200; (D) ×400. 
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Figure 8 – Warthin tumor, Case No. 7: (A) Low power view revealed an 
encapsulated tumor showing a predominance of cystic spaces with variable 
dimensions that were separated by a lymphoid stroma with some germinal centers; 
(B) Tumor showed large cystic spaces lined by a typical double layer of epithelium 
with papillary projections extending into the cystic spaces that contained debris 
and some lymphocytes in their lumens – the cyst wall showed a scarce lymphoid 
stroma; (C) Large cystic spaces lined by hyperplastic, multistratified epithelium; 
(D) High power view revealed the hyperplastic, multistratified epithelium, with 
small blebs resembling apocrine secretion at the luminal surface of the outer cells. 
HE staining: (A–C) ×100; (D) ×400. 

 
Figure 9 – IHC findings for anti-CK19 
antibody in Warthin tumors: (A) The 
tumor epithelial cells (both apical and 
basal cells) were CK19 immunopositive; 
(B) High power view of the same image 
showing the tumor epithelium with strong 
immunopositivity for CK19. Anti-CK19 
antibody immunomarking: (A) ×100; 
(B) ×400. IHC: Immunohistochemical; 
CK19: Cytokeratin 19. 

 

 
 

 

Figure 10 – Immunohistochemical findings for anti-Ki67 antibody in Warthin tumors: (A) Low power view identified 
low values of Ki67 LI in the nuclei of tumor epithelial cells (Case No. 9); (B) High power view of the same image 
identified immunopositivity for anti-Ki67 antibody only in the basal epithelial cells (Case No. 9); (C) Ki67 LI presented 
low values both in the nuclei of basal epithelial cells and of lymphocytes with diffuse disposition (Case No. 10); (D) Ki67 
LI presented low values in the nuclei of basal epithelial cells, but very high values in the nuclei of the lymphocytes 
that constituted the germinal centers (Case No. 10); (E) Tumors with large cystic spaces presented very low Ki67 LI in 
the nuclei of the basal cells and even lower values in the scarce lymphoid stroma that did not exhibited any germinal 
center (Case No. 3). Anti-Ki67 antibody immunomarking: (A and E) ×100; (C and D) ×200; (B) ×400. LI: Labeling index. 
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Figure 11 – Distribution of the postoperative complications 
in all patients. 

Figure 12 – The correlation between facial nerve 
dysfunction that appeared after surgery was performed 
and the initial tumor location. 

 

 
Figure 13 – Facial view of Case 
No. 10, who presented left facial 
nerve dysfunction after parotid-
ectomy for Warthin tumor. 

Figure 14 – Distribution of the postoperative complications in two groups of 
patients identified with long periods of smoking. 

 

 Discussions 

Warthin tumor is one of the most common benign 
salivary gland tumors and it generally involves the parotid 
gland [14]. A recently retrospective study, which evaluated 
779 salivary gland tumors, revealed that all Warthin tumors 
developed in the parotid gland [2, 5]. Another study 
performed on 1065 patients with salivary gland tumors 
demonstrated that 98.5% of Warthin tumors were located 
in the parotid gland, whereas 1.5% of them were found in 
the submandibular gland; no cases were reported in the 
sublingual gland or minor salivary glands whatsoever 
[15]. Out of the 737 tumors located in the minor salivary 
gland, only one case of Warthin tumor was accounted for, 
representing around 0.1% of all tumors in these regions 
[16]. Our study confirmed these findings because all our 
patients presented Warthin tumors located in the parotid 
gland. 

Some authors reported that Warthin tumors occur 
mostly in male individuals over 60 years old [15]. Our 
study is in line with literature, as all our patients were in 
their seventh decade of life and most of them were males. 

The pathogenesis responsible for the development  
of Warthin tumor is presently unclear. The prevailing 
hypothesis leads to the belief that the lesion originates 
in the embryogenesis period, when the salivary gland 
tissue gets entrapped in the parotid lymph nodes. Until 
now, literature did not explain the role that some viruses 
could play in Warthin tumor pathogenesis. One study 
alone seemed to indicate that Epstein–Barr virus might 
play a role, but this supposition was not confirmed by 
subsequent studies [16]. Carcinogens existing in cigarettes 

are likely to be a significant risk factor in relation to 
Warthin tumors occurrence. In our study, all the patients 
were smokers for a long period of time (more than 30 
years) and this fact sustained the theory of smoking-
induced lesion. 

The patients can either be asymptomatic or complain 
of facial pain. In rare cases, facial nerve palsy in tumors 
associated with fibrosis and inflammation can occur; this 
feature can lead to a suspicion for a malignant tumor. In 
some patients, tinnitus, deafness and ipsilateral earache 
can be recorded, but these are rather uncommon ear 
symptoms [17]. Similar to other studies [18], all our cases 
presented an asymptomatic mass slowly developing in 
the parotid gland. 

The tumor size varies from a few millimeters to a few 
centimeters, with an average of 2 cm to 4 cm in diameter; 
it is mostly located in the lower pole of the gland, i.e., the 
jaw angle [19, 20]. Our patients presented tumors with 
dimensions closer to those in the literature, but clinically 
recorded values were higher than those recorded on 
imaging or during the surgery. 

For the diagnosis of a Warthin tumor, fine needle 
aspiration biopsy (FNAB) and CT scans are needed. FNAB 
is a simple but effective way to detect a salivary gland 
tumor, but it is not very accurate in diagnosing a Warthin 
tumor in terms of sensitivity and specificity [14]. However, 
FNAB results are still helpful in trying to rule out 
malignancy. Performing FNAB is particularly difficult 
in cystic parotid lesions, as many times the smears are 
hypocellular or of poor quality, and as a consequence  
do not provide an accurate diagnosis [21]. Due to this 
disadvantage, we preferred, after CT examination has 
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made the diagnosis of a benign tumor in the parotid 
gland, to perform the surgery without an initial cyto-
pathological examination. 

Some authors reported that Warthin tumors occur 
almost exclusively in the parotid glands, more precisely 
in its superficial lobe and not so often in the deeper lobe 
(10%) [5]. On the contrary, in our study, Warthin tumors 
were frequently located in the deep parotid lobe and this 
fact imposed the total parotidectomy. 

In terms of shape, Warthin tumors present macrosco-
pically as a spherical or ovoid mass; they display a dense 
fibrous capsule and numerous cystic compartments full of 
yellow or light brown material with sticky consistency. 

On histological examination, Warthin tumor is an 
encapsulated lesion, made up of solid and cystic areas, 
and consisted of an epithelial component and a stromal 
component. The epithelial component delineates small 
ductal structures or large cystic spaces, which are lined 
by bi-layered, oncocytic epithelial cells with intense 
eosinophilic cytoplasm due to increased amount of densely 
packed mitochondria that showed abnormal size and shape. 
The cystic structures present papillary projections. The 
stromal component consists of lymphoid tissue with 
germinal centers [22, 23]. These histological features were 
also identified in all our cases, but we found out a cystic 
predominance in a few cases and these features were 
associated with scarce lymphoid stroma in the walls of 
these cysts. 

There are two theories agreed upon the origin of 
Warthin tumor. The first is known as heterotopia, stating 
that the absence of parotid capsule early in its development 
causes the ductal elements to get entrapped into the 
lymphoid tissue existing in this area. The second is that 
Warthin tumor is an adenoma with an associated lympho-
cytic infiltration, leading to the idea that there is a reaction 
– either an immune or a hypersensitivity one – occurring 
to the tumor epithelial cells presence [24]. 

The IHC aspects identified in our study were similar 
to those reported by other authors, but with some particular 
features. The immunostaining for CK19 tested positive 
in all the cases taken into consideration, in both the 
columnar luminal and basal cells, which proved that these 
cells have an epithelial origin. CK19 belongs to a family 
of keratins that are present in the epithelial cells of the 
excretory ducts of the salivary glands, thus confirming 
the origin of the tumor in the parotid gland structures. 
Dăguci et al. [25] also reported that epithelial cells from 
Warthin tumor have a similar immunoprofile with that 
found in the normal ductal epithelium. 

Among our Warthin tumors, the Ki67 LI varied a lot 
in terms of cell type. Luminal epithelial cells did not show 
any nuclear immunopositivity for anti-Ki67 antibody. On 
the contrary, basal epithelial cells showed low values for 
Ki67 LI, thus confirming the fact that Warthin tumor is a 
benign neoplasia and that the basal cell is the active one. 
Dăguci et al. [25] also reported the fact that the basal 
cells showed immunostaining for p63, while the nuclei 
of the columnar cells were negative. 

Lymphoid stroma, which was composed of lympho-
cytes with a diffuse disposition or organized in follicles 
with germinal centers, presented a Ki67 LI with low 
values in diffuse areas, but very high Ki67 LIs at germinal 

center level, proving its reactive appearance. Song et al. 
[26] also concluded that the lymphoid stroma of Warthin 
tumor is reactive. 

Dăguci et al. [27] analyzed the stromal compartment of 
Warthin tumors and reported that cluster of differentiation 
(CD) 45RO and CD20cy at the lymphoid stroma level 
displayed patterns that were similar to those of normal 
or reactive lymph nodes. 

A higher incidence of facial nerve palsy is expected in 
radical surgical approaches, such as total parotidectomy 
[28]. Some authors reported postoperative complications 
in two thirds of cases with Warthin tumor, facial nerve 
dysfunction being the most frequent complication as it 
occurs in almost 50% of all cases [15]. In a review of 
131 patients, total parotidectomy was associated with a 
high incidence of facial nerve dysfunction, with a 61% 
incidence in the postoperative period [29]. Iwai & 
Yamashita also reported a high incidence of facial nerve 
palsy after surgery for deep lobe tumors [30]. 

However, from a statistical point of view, we also 
found a strong association between tumor location in the 
deep parotid lobe, total parotidectomy, and postoperative 
facial nerve dysfunction, but no such association was 
identified when a partial or superficial parotidectomy was 
used. 

Conservative surgery, which does not involve dissection 
of all branches of the facial nerve, has become more 
frequent used when the situation allows. In this context, 
some articles reported lower rates of facial nerve dys-
function with superficial parotidectomy [31, 32]. 

Bleeding after parotidectomy is uncommon and is 
related to inadequate hemostasis at the time of the surgical 
procedure. Treatment consists of control of bleeding sites. 
In an extensive review of 3200 cases of head and neck 
surgery, parotidectomy was the procedure with the highest 
incidence of wound bleeding (1.7%) [33]. The incidence 
in our work was 18%, and the patients required a surgical 
reassessment to review hemostasis. Also, in our study, 
we found out that the postoperative complications are 
more frequent in the category of patients who were 
smokers for a long period of time (more than 30 years). 

 Conclusions 

Warthin tumor is a benign tumor of the parotid gland 
and affects elderly individuals, which were smokers for 
many years. Frequently, in our geographical region, Warthin 
tumor develops frequently in the deep parotid lobe and 
imposes a total parotidectomy that can lead to many post-
operative complications, facial nerve palsy being the most 
important of them. IHC staining showed the fact that 
Warthin tumor is a benign lesion, having its origin in the 
ductal epithelial cells and exhibiting a lymphocytic reactive 
stroma. However, clinicians should include Warthin tumor 
in their differential diagnosis of a parotid mass. Also, 
there should be an adequate follow-up for patients with 
Warthin tumor after diagnosis and treatment because 
metachronous tumors or synchronous ones still undetected 
can develop even after long time intervals. 
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