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Abstract
Purpose Recent reports indicate an increase in the prevalence of Warthin’s tumours (adenolymphoma) with percentages 
which exceed that of pleomorphic adenomas (PA) in the same registries. The purpose of this study is to analyse a large 
cohort of benign parotid tumours in relation to various demographic and other patients’ characteristics that might affect 
their incidence.
Methods A retrospective review of prospective collected data was performed on all patients who have been operated for a 
parotid mass in the last 5 years. A total of 474 patients with benign lesion were included in the study. Age, gender, smoking 
status, histological diagnosis, site of lesion, and size of tumour were recorded.
Results Warthin’s tumours were the most common benign lesions, found in 201 (42.4%) parotic glands followed by pleo-
morphic adenomas found in 138 (29.1%) of these surgical cases. Patients with WT had a mean age of 61.6 years instead 
of 52 years for PA patients (t = 6.589, p < 0.001). The vast majority (93%) of patients with WT had a current or previous 
history of smoking compared with 47% of PA patients (p = 0.001). There was a male predominance regarding WT with a 
male:female (M:F) ratio of 2.3:1, whereas the corresponding ratio of PA was 1:1.4.
Conclusions This study confirms the increased regional prevalence of WT reported in studies mainly carried out in central 
Europe. This could affect future management of WT, which remains largely controversial due to the extremely low malig-
nant potential reported, concurrently with its higher rates of multiplicity and recurrence, as well as the moderately accurate 
results of FNA biopsies.

                                                                                              

Introduction

Pleomorphic adenoma (PA) is commonly reported both in 
previous epidemiological studies and in educational litera-
ture as the most prevalent benign tumour of the parotid gland 
with an incidence of up to 75% [1]. However, in the last few 
years, an increased incidence of Warthin’s tumours (WT) 
has been reported, with some publications indicating WT 

instead of PA as the most common histological diagnosis in 
their regions of study [2–4].

This change in epidemiological trends of benign parotic 
tumours reported lately in few European ENT departments 
requires further verification, since it opposes current estab-
lished knowledge presented in reference otolaryngology 
textbooks. The increase of smoking habits in women and 
the utilization of advanced and more convenient imaging 
techniques can potentially affect epidemiological trends that 
are related to diagnosis of parotid masses.

In this context, a study of a large cohort of benign parotid 
tumours diagnosed during a short period of time in relation 
to various demographic and other patients’ characteristics is 
justified. Therefore, the purpose of this study is to analyse 
a current database of benign parotid masses. In particular, 
PA and WT, which comprise the great majority of benign 
lesions, were compared with the aim of finding differences 
that could verify current epidemiological trends.
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Patients and methods

A retrospective review of prospectively collected data was 
performed on all patients who have been operated for a 
parotid mass from March 2014 to December 2018, in the 
department of Otolaryngology--Head and Neck Surgery 
(deleted for blinded purposes). Patients with benign his-
tological diagnosis were included, whereas patients with 
malignant lesions were excluded from this study. All patients 
received preoperatively sonography of both parotid glands 
and cervical lymph nodes. A total of 474 patients were 
included in this study. Age, gender, smoking status, histo-
logical diagnosis, site of lesion, and size of tumour were 
recorded. All cases have been treated with total, superficial, 
or extracapsular parotidectomy with the aim of excising the 
tumour with a cuff of normal parotid tissue. This study was 
approved by the ethics committee.

Statistical comparisons between WT and PA were per-
formed using standard non-parametric measures. To be more 
precise, Chi-squared, Mann–Whitney U test, and t test were 
utilized for categorical, ordinal, and normally distributed 
continuous variables, respectively.

Results

Histological diagnoses of the surgical specimens per-
formed during the study period are summarized in Table 1. 
Warthin’s tumours were the most common benign lesions 
found in 201 (42.4%) parotid glands followed by pleo-
morphic adenomas in 138 (29.1%) of these cases. In two 
patients, both WT and PA were evident simultaneously in 
their histological examinations and were excluded from fur-
ther comparisons [5]. Moreover, 12 patients had bilateral 
WT, whereas no patients with bilateral PA were identified.

Demographics and clinical features of WT and PA are 
presented in Table 2. Two hundred patients with WT with 
a mean age of 61.6 years were operated in the last 5 years, 
instead of 138 PA patients with a mean age of 52 years 
(T = 6.589, p < 0.001). As it was expected, there was a male 
predominance regarding WT with a male:female (M:F) ratio 
of 2.3:1, whereas the corresponding ratio of PA was 1:1.4. 
Detailed data on smoking status were available in a total 
of 176 patients (104 with WT and 72 with PA). The vast 
majority (93%) of patients with WT had a current or previ-
ous history of smoking compared with 47% of PA patients 
(p = 0.001).

Mean size and median value of the larger diameter of the 
tumour estimated in postoperative histopathology examina-
tions was 26 mm and 25 mm for WT and 28 mm and 25 mm 
for PA, respectively. These differences did not reach statisti-
cal significance. In addition, there was no preponderance 
of one site over the other (left vs. right) for both types of 
tumours. Moreover, no statistically significant results were 
found by comparing the various characteristics of both WT 
and PA presented during the first and the last year of this 
study (such data are not shown here).

Table 1  Histological diagnoses of the surgical specimens performed 
during the study period

Cystic lesions comprising retention cysts (10), salivatory duct cysts 
(3), lymphoepithelial cysts (12), and pseudocyst (5)
*A p value of <0.05 was considered significant

Benign neoplasms

Warthin’s tumour 201
Pleomorphic adenoma 138
Basal cell adenoma 11
Lipoma/sialolipoma 10
Oncocytoma 7
Myoepithelioma 6
Hemangioma 4
Cystadenoma 2
Lymphadenoma 1

Benign lesions

Cystic lesion* 30
Chronic hyperplastic lymph node 21
Chronic sialadenitis 13
Oncocytic hyperplasia 11
Lymphoepithelial lesions 11
Infected cystic lesion 4
Sarcoidosis 3
Sclerosing polycystic adenosis 1

Table 2  Comparison of demographics and basic clinical character-
istics between Warthin’s tumours (WT) and pleomorphic adenomas 
(PA)

WT PA

No. of patients 201 138
Right side 88 70 X2 = 0.0002, 

p = 0.989Left side 101 68
Bilateral 12 0
No smoking 7 37 X2 = 52.233, 

p < 0.001Quit smoking 39 23
Smoking 58 11
Men 139 58 X2 = 25.190, 

p < 0.001Women 62 80
Age 61.6 (SD = 9.9) 52 (SD = 17) t = 6.589, p < 0.001
Size 25 (20–30) 25 (20–40) T = 21,063, p = 0.188



                                                                    

   

Discussion

This study confirms the increased regional prevalence of WT 
reported in studies mainly from Germany and Poland [2, 3, 
6, 7]. Furthermore it seems that nowadays, WT are the most 
common benign tumours of the parotid gland in their region. 
This is in accordance with two recent epidemiological stud-
ies from Germany. In more details, data analysed from over 
400 patients with benign parotid lesions, surgically treated 
during the last decade in departments from east and north 
west Germany [2, 3], revealed an incidence of 44.9–48% for 
WT and 17.3–23% for PA.

The importance of this study consists in the inclusion of a 
very large number of patients in a short period of time. Their 
department represents one of the two biggest salivary gland 
centres of Bavaria, a region with over 10 million inhabit-
ants. Therefore, the authors are confident that the results are 
representative for south Germany. The fact that the results 
are postoperative does not seem to alter the prevalence of 
the two most common benign tumours of the parotid gland 
significantly, since a watchful waiting was not recommended 
in neither of these cases. Other typical clinical and epide-
miological characteristics of WT, namely manifestation in 
old age, history of tobacco smoking, and predominance of 
the male gender, have also been demonstrated in this study.

The relative increase in the incidence of WT with a 
change in WT/PA ratio has also been shown in longitudi-
nal studies [2, 6, 8–11] or demonstrated in recent reports 
even in regions other than central Europe [12–14]. Even so, 
this effect is not observed in all populations [15, 16]. The 
increase in the occurrence of WT shown in earlier reports 
commonly in parallel to a decline in the man-to-woman ratio 
has been attributed mainly to two factors: (a) an increasing 
proportion of women smokers among the general popula-
tion and (b) a widespread use of better imaging techniques 
(ultrasound, CT, MR, and PET-CT).

The strong association of WT with smoking has been well 
documented in previous reports [9, 17, 18]. The very high 
proportion of smokers or ex-smokers in the WT population 
of this study which statistically differs significantly from 
the corresponding percentage of PA patients confirms this 
association. Thus, the hypothesis that increased cigarette 
consumption in women may explain at least partially the 
increased incidence of WT seems rational. Other potentially 
aggravating factors have not been studied. In addition, a site 
predisposition (e.g., right over left) was not found, if this is 
of any value in relation to increased mobile technology use 
during the last several years.

Another important factor that is related to diagnostic 
methods is the widespread use of US in the ENT clinics 
in Germany by the otolaryngologists and the improvement 
of spatial resolution and other characteristics of US in the 

last two decades [19]. Head and neck US, as a convenient 
and useful diagnostic modality, is commonly included in 
the basic ENT training in Germany and is available in the 
majority of outpatient clinics [20]. This could have played a 
role in the relatively younger age of diagnosis in relation to 
previous reports which conform to the mean age mentioned 
in recent studies by nearby departments [10].

There is a lot of discussions on the pathogenesis of WT 
and whether it constitutes a true neoplasm. The polyclonality 
of the epithelial and lymphatic elements is compatible to the 
non-neoplastic origin of WT. The consistent identification of 
lymphatic sinus in Warthin’s tumours and the occurrence of 
tuberculosis, metastases, and malignant lymphomas in the 
lymphoid stroma of these tumours supports the hypothesis 
that these lesions arise within lymph nodes [21, 22] Recently 
other researchers found that patients with Warthin’s tumours 
had a significantly higher body mass index in comparison to 
patients with other benign parotid gland tumours and sug-
gested a correlation of Warthin’s tumours to obesity [23]. 
Therefore, based on its increased incidence and its extremely 
low malignant potential, a watchful waiting approach has 
been proposed lately [24]. In contrast to this, a more radical 
surgical approach has also been proposed previously, based 
on the relatively higher rates of multiplicity and metachro-
nous tumours reported for WT as well the false-positive 
results of FNAb [25]. Punch biopsies or appropriately vali-
dated molecular diagnostic panels may increase significantly 
the diagnostic accuracy, which obviously plays a key role in 
management. The increased incidence of WT reported here, 
as well as in other recent studies, cannot change the routine 
of their clinical practice but is an important epidemiological 
information and can contribute to the evolution of parotid 
surgery in benign diseases [10]. They hope that this study 
will encourage other groups to verify these results in their 
patient collectives.

Compliance with ethical standards 

Conflict of interest The authors declare that they have no conflict of 
interest.

Ethical approval All procedures performed in this study were in 
accordance with the ethical standards of the institution or practice at 
which the studies were conducted (BKF 2018/15).

Informed consent Informed consent was obtained from all individual 
participants included in this study. (NO identifying information about 
participants is available in the article).

References

1. Eveson JWAP, Gnepp DR, El-Naggar AK (2005) Tumours of the 
salivary glands. In: Barnes LEJW, Reichart P, Sidransky D (eds) 



                                                                    

   

Pathology and genetics of head and neck tumours. World Health 
Organization classification of tumours, Lyon, pp 209–282

2. Franzen AM, Kaup Franzen C, Guenzel T, Lieder A (2018) 
Correction to: Increased incidence of Warthin tumours of the 
parotid gland: a 42-year evaluation. Eur Arch Oto-rhino-laryngol 
275(10):2599. https ://doi.org/10.1007/s0040 5-018-5106-1

3. Ciuman RR, Oels W, Jaussi R, Dost P (2012) Outcome, gen-
eral, and symptom-specific quality of life after various types of 
parotid resection. Laryngoscope 122(6):1254–1261. https ://doi.
org/10.1002/lary.23318 

4. Witt RL, Iacocca M, Gerges F (2015) Contemporary diagnosis 
and management of Warthin’s tumor. Del Med J 87(1):13–16

5. Heine D, Zenk J, Psychogios G (2018) Two case reports of syn-
chronous unilateral pleomorphic adenoma and cystadenolym-
phoma of the parotid gland with literature review. J Ultrasonogr 
18(75):369–373. https ://doi.org/10.15557 /JoU.2018.0055

6. Wierzbicka M, Kopec T, Szyfter W, Bem G (2010) Epidemiol-
ogy of non-malignant salivary gland tumours based on 675 cases. 
Otolaryngologia polska Pol Otolaryngol 64(5):281–287. https ://
doi.org/10.1016/s0030 -6657(10)70607 -7

7. Moeller K, Esser D, Boeger D, Buentzel J, Hoffmann K, Jecker 
P, Mueller A, Radtke G, Piesold JU, Schultze-Mosgau S, Finken-
sieper M, Bitter T, Guntinas-Lichius O (2013) Parotidectomy and 
submandibulectomy for benign diseases in Thuringia, Germany: a 
population-based study on epidemiology and outcome. Eur Arch 
Oto-rhino-laryngol 270(3):1149–1155. https ://doi.org/10.1007/
s0040 5-012-2225-y

8. Luers JC, Guntinas-Lichius O, Klussmann JP, Kusgen C, Beutner 
D, Grosheva M (2016) The incidence of Warthin tumours and 
pleomorphic adenomas in the parotid gland over a 25-year 
period. Clin Otolaryngol 41(6):793–797. https ://doi.org/10.1111/
coa.12694 

9. Yoo GH, Eisele DW, Askin FB, Driben JS, Johns ME (1994) 
Warthin’s tumor: a 40-year experience at The Johns Hop-
kins Hospital. Laryngoscope 104(7):799–803. https ://doi.
org/10.1288/00005 537-19940 7000-00004 

10. Mantsopoulos K, Koch M, Klintworth N, Zenk J, Iro H (2015) 
Evolution and changing trends in surgery for benign parotid 
tumors. Laryngoscope 125(1):122–127. https ://doi.org/10.1002/
lary.24837 

11. Guntinas-Lichius O, Klussmann JP, Wittekindt C, Stennert E 
(2006) Parotidectomy for benign parotid disease at a university 
teaching hospital: outcome of 963 operations. Laryngoscope 
116(4):534–540. https ://doi.org/10.1097/01.mlg.00002 00741 
.37460 .ea

12. Subhashraj K (2008) Salivary gland tumors: a single institution 
experience in India. Br J Oral Maxillofac Surg 46(8):635–638. 
https ://doi.org/10.1016/j.bjoms .2008.03.020

13. Mortensen KS, Hjortlund J, Bjorndal K, Krogdal A, Godballe C 
(2008) Salivary gland tumors in the County of Funen, 1984–2003. 
Ugeskr Laeger 170(7):545–548

14. Tian Z, Li L, Wang L, Hu Y, Li J (2010) Salivary gland neoplasms 
in oral and maxillofacial regions: a 23-year retrospective study of 
6982 cases in an eastern Chinese population. Int J Oral Maxillofac 
Surg 39(3):235–242. https ://doi.org/10.1016/j.ijom.2009.10.016

15. Bradley PJ, McGurk M (2013) Incidence of salivary gland neo-
plasms in a defined UK population. Br J Oral Maxillofac Surg 
51(5):399–403. https ://doi.org/10.1016/j.bjoms .2012.10.002

16. Thangarajah T, Reddy VM, Castellanos-Arango F, Panarese 
A (2009) Current controversies in the management of Warthin 
tumour. Postgrad Med J 85(999):3–8. https ://doi.org/10.1136/
pgmj.2008.07128 2

17. Peter Klussmann J, Wittekindt C, Florian Preuss S, Al Attab A, 
Schroeder U, Guntinas-Lichius O (2006) High risk for bilateral 
Warthin tumor in heavy smokers—review of 185 cases. Acta Oto-
laryngol 126(11):1213–1217. https ://doi.org/10.1080/00016 48060 
07406 05

18. Patel DK, Morton RP (2016) Demographics of benign parotid 
tumours: Warthin’s tumour versus other benign salivary tumours. 
Acta Otolaryngol 136(1):83–86. https ://doi.org/10.3109/00016 
489.2015.10812 76

19. Klintworth N, Mantsopoulos K, Zenk J, Psychogios G, Iro H, Boz-
zato A (2012) Sonoelastography of parotid gland tumours: initial 
experience and identification of characteristic patterns. Eur Radiol 
22(5):947–956. https ://doi.org/10.1007/s0033 0-011-2344-7

20. Psychogios G, Rueger H, Jering M, Tsoures E, Kunzel J, Zenk J 
(2019) Ultrasound can help to indirectly predict contact of parotid 
tumors to the facial nerve, correct intraglandular localization, and 
appropriate surgical technique. Head Neck 41(9):3211–3218. 
https ://doi.org/10.1002/hed.25811 

21. Teymoortash A, Werner JA, Moll R (2011) Is Warthin’s tumour 
of the parotid gland a lymph node disease? Histopathology 
59(1):143–145. https ://doi.org/10.1111/j.1365-2559.2011.03891 .x

22. Teymoortash A (2013) Back to the roots of Warthin’s tumor of the 
parotid gland. Eur Arch Oto-rhino-laryngol 270(9):2397–2402. 
https ://doi.org/10.1007/s0040 5-012-2309-8

23. Kadletz L, Grasl S, Perisanidis C, Grasl MC, Erovic BM (2019) 
Rising incidences of Warthin’s tumors may be linked to obesity: 
a single-institutional experience. Eur Arch Oto-rhino-laryngol 
276(4):1191–1196. https ://doi.org/10.1007/s0040 5-019-05319 -6

24. Vlantis AC, Ng SK, Mak CK, Cheung JM, Chan AB, van Hasselt 
CA (2016) If cytology of Warthin tumor is accurate, can manage-
ment be conservative? Ear Nose Throat J 95(4–5):185–188

25. Dunn EJ, Kent T, Hines J, Cohn I Jr (1976) Parotid neoplasms: 
a report of 250 cases and review of the literature. Ann Surg 
184(4):500–506

                                                                
                                                                     

https://doi.org/10.1007/s00405-018-5106-1
https://doi.org/10.1002/lary.23318
https://doi.org/10.1002/lary.23318
https://doi.org/10.15557/JoU.2018.0055
https://doi.org/10.1016/s0030-6657(10)70607-7
https://doi.org/10.1016/s0030-6657(10)70607-7
https://doi.org/10.1007/s00405-012-2225-y
https://doi.org/10.1007/s00405-012-2225-y
https://doi.org/10.1111/coa.12694
https://doi.org/10.1111/coa.12694
https://doi.org/10.1288/00005537-199407000-00004
https://doi.org/10.1288/00005537-199407000-00004
https://doi.org/10.1002/lary.24837
https://doi.org/10.1002/lary.24837
https://doi.org/10.1097/01.mlg.0000200741.37460.ea
https://doi.org/10.1097/01.mlg.0000200741.37460.ea
https://doi.org/10.1016/j.bjoms.2008.03.020
https://doi.org/10.1016/j.ijom.2009.10.016
https://doi.org/10.1016/j.bjoms.2012.10.002
https://doi.org/10.1136/pgmj.2008.071282
https://doi.org/10.1136/pgmj.2008.071282
https://doi.org/10.1080/00016480600740605
https://doi.org/10.1080/00016480600740605
https://doi.org/10.3109/00016489.2015.1081276
https://doi.org/10.3109/00016489.2015.1081276
https://doi.org/10.1007/s00330-011-2344-7
https://doi.org/10.1002/hed.25811
https://doi.org/10.1111/j.1365-2559.2011.03891.x
https://doi.org/10.1007/s00405-012-2309-8
https://doi.org/10.1007/s00405-019-05319-6

	Warthin’s tumour seems to be the most common benign neoplasm of the parotid gland in Germany
	Georgios Psychogios, Ioannis Vlastos, Rubens Thölken, Johannes Zenk
	Nutzungsbedingungen / Terms of use:
	licgercopyright  

	Warthin’s tumour seems to€be the€most common benign neoplasm of€the€parotid gland in€Germany
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Patients and€methods
	Results
	Discussion
	References


