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Clinical decision making 
when cytology indicates a Warthin 
tumor
Minna Sirviö  1*, Katri Aro  1, Mira Naukkarinen  1, Antti Mäkitie  1,3,4, Jussi Tarkkanen  2, 
Jetta Kelppe  2 & Timo Atula  1,4

Warthin tumor (WT) is a benign tumor usually affecting the parotid gland. The main diagnostic 
tool remains ultrasound combined with fine-needle aspiration cytology (FNAC). This study aims 
to examine how reliably FNAC indicates WT for clinical decision making regarding surgical versus 
conservative management. We included all patients who underwent FNAC from a parotid gland lesion 
between 2016 and 2018 at our institution, and whose FNAC revealed WT suspicion. The FNACs were 
divided into three groups based on the cytology report: certain, likely, and possible WT. The patients 
were divided into two groups based on having had either surgery or follow-up. We sent a questionnaire 
to patients who had not undergone surgery in order to obtain follow-up for a minimum of four years. 
Altogether, 135 FNAC samples, from 133 tumors and 125 patients, showed signs of WT. Of the 125 
patients, 44 (35%) underwent surgery, and 81 (65%) were managed conservatively. Preoperative 
misdiagnosis in FNAC occurred in three (7%) surgically treated tumors. Their FNACs were reported 
as possible WTs, but histopathology revealed another benign lesion. In the conservatively treated 
group, two patients underwent surgery later during the follow-up. Cytological statements of WT were 
seldom false, and none were malignant. The majority of the patients were only followed-up and rarely 
required further treatment. A certain or likely diagnosis of WT in the FNAC report by an experienced 
head and neck pathologist is highly reliable in selecting patients for conservative surveillance.

Warthin tumor (WT) is the second most common parotid gland tumor, and it constitutes up to 36% (range, 
3–36%) of tumors at this location, which is its predilection site1–6. WT more often affects men over 50 years of age, 
and those who are smokers1,2,7,8. It is often asymptomatic and can present as multiple and/or bilateral lesions2,8.

Ultrasound combined with fine-needle aspiration cytology (FNAC) is the most common tool for investigating 
parotid gland masses. The sensitivity of FNAC in differentiating benign from malignant lesions varies between 
64 and 90% and the specificity 86–100%3,9–13. FNAC accuracy tends to be more reliable in the diagnostics of the 
most common benign salivary gland tumors, i.e., pleomorphic adenomas and WTs, which pathologists encounter 
more frequently than malignant tumors3. The diagnostic accuracy of ultrasound guided FNAC for WT ranges 
from 74 to 100%9–11,14, sensitivity 70.4–97.5%, and specificity 94.8–100%5,10,15–19. In clinical decision-making, 
positive predictive value (PPV) of FNAC indicating WT is essential. This has been reported to range from 87.5 
to 98.1%5,10,15–19. Typical and often diagnostic FNAC findings for WT present lymphoid stroma, bilayered and 
oncocytic epithelium, and cystic spaces filled with viscous material4,9,10. However, the usual pitfalls for all FNAC 
diagnostics include the quality of the sample and limited experience of the pathologist9,10,12,14. For example, the 
quality may remain poor if the sample has not been obtained from a solid component of the tumor, or if it does 
not contain enough cells, or due to cell death or infarction9,10,12,14.

The treatment for WT has traditionally been surgery, but this is known to carry certain risks, such as transient 
or permanent facial nerve paralysis, ear lobe numbness, Frey’s syndrome, hematoma or hemorrhagia, fistula, 
and infection20. Risk for malignant transformation of a WT has been reported to be low (0.3–1%), which has 
led to a hypothesis that a more conservative treatment approach might be acceptable1,9–11,20. Furthermore, the 
diagnostic abilities and accuracy of FNAC have been evolving. We thus hypothesize that if the FNAC diagnosis 
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of WT is regarded as certain enough, and the patient is asymptomatic and/ or has comorbidities that constitute 
contraindications for surgery, follow-up only can be safely applied.

We reviewed all consecutive FNAC samples from parotid gland lesions during a 3-year period at our tertiary-
care hospital with a referral area of 1.6 M inhabitants. We included samples that yielded suspicious or clear 
findings of WT. The aim of this study was to evaluate how a FNAC indicating WT can be utilized for clinical 
decision-making between surgery and conservative surveillance.

Material and methods
The local research ethics committee approved the study design (HUS 967/2017), and an institutional study 
permission was granted (§41/2017, updated §45/2022).

For this longitudinal follow-up cohort study, we included all patients who were examined at the Depart-
ment of Otorhinolaryngology—Head and Neck Surgery, Helsinki University Hospital (Helsinki, Finland) for 
a parotid gland tumor and with an FNAC sample analysis stating an obvious or possible finding of a WT. We 
included patients whose FNAC was taken between January 1st, 2016, and December 31st, 2018. The FNAC data 
were extracted from the university hospital Pathological Archives (Q-Pati). All samples were evaluated by a few 
experienced head and neck pathologists only.

The data search yielded 613 parotid gland FNAC samples, of which 147 showed signs of WT (Fig. 1). We 
excluded patients who were managed at other Helsinki University Hospital departments (oro-maxillary surgery, 

Figure 1.   Parotid gland Warthin tumor (WT) FNAC samples, the number of tumors and patients, and their 
treatment of option (surgery or follow up without surgery) during the years 2016–2018. All in all, the number 
of patients n = 125, FNAC samples n = 135 and WT tumors n = 133. Surgery and surgically confirmed histology 
after 2018 are included in the chart. Patients who were not found in the patient data (n = 5) or treated elsewhere 
(n = 7) were excluded. a Patients treated in other Helsinki University hospital departments, e.g., oncology and 
oro-maxillary surgery.



3

Vol.:(0123456789)

Scientific Reports |         (2024) 14:8832  | https://doi.org/10.1038/s41598-024-58892-0

www.nature.com/scientificreports/

n = 1; dermatology, n = 1; oncology, n = 1; internal medicine, n = 1; primary health care center, n = 3), and those 
whose clinical data were not available (n = 5). The final study series consisted of 135 FNAC samples, taken from 
133 tumors in a series of 125 patients. The patients were divided into two groups: A, patients whose tumors were 
operated on and thus confirmed histopathologically, and B, those whose tumors were not treated surgically but 
followed-up only.

We collected data from patient records on clinical patient- and tumor-related factors, treatment, and histology 
of the surgically treated tumors as well as follow-up information over a minimum of 4 years after diagnosis (until 
January 2023). In addition, the follow-up data were supplemented with a questionnaire sent in January 2023 for 
the living patients in the follow-up group (n = 52, 64%), to determine whether any further symptoms related to 
the salivary glands had developed. Patients were not usually routinely followed-up after the initial visit unless 
they had new signs or symptoms from the tumor. All patients were advised to contact the hospital if there were 
any problems after surgery or during follow-up. The follow-up period was calculated from the time of FNAC 
sample until the date the questionnaire was returned, or the last date when patient records were reviewed, hence 
giving a maximum follow-up period of January 1st, 2016–January 1st, 2023.

Normality of data were assessed using Kolmogorov–Smirnov test, and visually using histograms. Differences 
and correlations between parameters and subgroups were assessed using the independent T-test. A p value < 0.050 
was considered statistically significant.

We divided the WT FNAC reports into three categories: (1) certain (typical findings of WT), (2) likely (high 
but not certain suspicion of WT), and (3) possible (WT mentioned as one of the tumor alternatives).

Ethical approval
This study was performed in line with the principles of the Declaration of Helsinki. Approval was granted by the 
Ethics Committee of the Helsinki University Hospital.

Consent to participate
Informed consent was obtained from Legally Authorized Representative of the participants.

Results
The whole cohort comprised 125 patients, 74 (59%) men and 51 (41%) women with a mean age of 67 years 
(range, 20–92). Fifteen (12%) of them had had an earlier visit at our department due to a WT diagnosis in the 
same gland before the study cohort period (i.e., before 2016), and 13 (10%) of them had undergone surgery 
before 2016 because of a prior WT.

Altogether 99 (79%) patients had signs or symptoms of their tumor, the most common being a palpable lump 
(77%), and 32 (25%) had experienced pain. Twenty-seven (21%) of the tumors were incidental findings, either 
found by a clinician (n = 5, 19%), or in radiological imaging (n = 22, 81%). The distribution and size of the tumors 
in the operated and followed-up patient groups are reported in Table 1. The mean tumor size in the operated 
group was 2.7 cm (median 2.5 cm), and 2.5 cm (median 2.3 cm) in the follow-up group, and the size between 
groups did not differ significantly (p value 0.33).

Regarding tumor management we divided the patients into two groups: 44 (35%) had surgery and 81 (65%) 
were followed-up only. The mean age between the two groups was 64 years (range, 46–79) in the surgically 
treated group versus 68 years (range, 20–91) in the follow-up group. No routine follow-up was organized for 
either group, but patients were able to contact the hospital if they encountered any problems concerning their 
tumor or surgical site.

In the surgical group, 6 (14%) patients had postoperative adverse events such as infection (n = 3), facial nerve 
weakness (n = 2), or both (n = 1). Ten (23%) patients had primarily undergone a conservative approach, which 
was later changed to surgery because of new symptoms such as pain, growth, or infection of the tumor. The 
patients were not routinely followed-up, but they had contacted the hospital due to their symptoms. The mean 
time period from diagnosis to surgery among these ten patients was 18.7 months (range, 7–35).

The comparison between FNAC findings and histopathology for the surgically treated group is shown in 
Table 2. Histological follow up was available in 44/135 cases where FNAC diagnosis was suggestive of WT. In 
41/44 cases, typical WT was seen in histology. In the remaining 3/44 cases, one oncocytoma, one lymphoepithelial 
sialadenitis, and one case suggestive of infarcted WT were found. The one oncotycoma case was re-evaluated 

Table 1.   Warthin tumor distribution and sizes in the operated and followed up patients.

Patients

Tumor distribution

Single unilateral Multiple unilateral Single bilateral Multiple bilateral Total

Operated 29 8 3 4 44

Followed-up 59 8 7 7 81

Total (n, %) 88 (70) 16 (13) 10 (8) 11 (9) 125 (100)

Patients

Tumor size (cm)

Mean Median Range Size reported (n, %)

Operated 2.7 2.5 1.2–4.6 43 (98)

Followed-up 2.5 2.3 0.5–5.4 76 (94)
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according to the latest WHO Classification (2022) of salivary gland tumors21. In histological examination, there 
was a solitary 16 mm well-demarcated encapsulated tumor consisting of benign looking oncocytic cells. Cystic 
spaces were not seen. No other tumors or diffuse oncocytosis were detected. At the periphery of the tumor there 
were scattered accumulations of lymphocytes. MAML2-fusion test was not available in our laboratory at the time 
of the diagnosis to exclude the oncocytic variant of mucoepidermoid carcinoma.

In the follow-up group, some patients (n = 38, 30%) had occasional out-patient visits or telephone contacts 
after the first visit, depending on their symptoms. In these cases, the median time from the initial visit to the 
later out-patient visit, or telephone contact was 1 month (mean 4.7; range, 1–35). At the end of follow-up (until 
January 1st, 2023), two patients had undergone surgery 1.5–2 years after the initial visit because of tumor growth 
and pain. In both, the histopathological diagnosis was confirmed to be WT. Also, at the end of the evaluation 
period, one patient was still waiting for an out-patient visit because of tumor growth. Twenty-nine (36%) patients 
in this group died of other causes during the evaluation period.

The questionnaire was sent to all the non-surgically treated patients who were alive (n = 52) in the follow-up 
group and was responded by 25 (48%) patients. This revealed only one patient with more tumor-related symp-
toms such as significant growth, which led to an experimental sclerotherapy treatment after the study period. 
Furthermore, 65% (34/52) experienced their WT having either decreased in size or with no change.

Discussion
We reviewed a series of 125 patients with 135 consecutive parotid gland FNACs referring to a WT over a 3-year 
period. The primary aim was to evaluate whether surgery can be safely omitted when FNAC indicates signs of 
WT. We thus investigated the long-term follow-up of the patients managed with surveillance only. The main 
results indicate that, in our series, where cytological evaluation is centralized to a few head and neck patholo-
gists, certain or likely diagnosis of WT in the FNAC report is highly reliable for selecting patients for conserva-
tive follow-up. Of note, due to the present study setting, the exact histopathological diagnosis in the follow-up 
group could not be definitely determined. Given such a study setting, the aim was not to assess the sensitivity 
and specificity of FNAC for WT as that can be adequately performed from histologically confirmed series only, 
and furthermore, these values have been evaluated in other studies.

Although surgery has been the standard recommended treatment for WTs, most of our patients were fol-
lowed-up only. Further, in the literature, almost all studies on WT and FNAC have focused on the surgically 
treated patients1–18,20,22–25, which is the major difference compared with the present series. Since reporting on 
cytological findings includes uncertainty in clinical practice, we analyzed the results separately according to vari-
ous cytological statements (certain, likely, and possible WT). Such a degree of certainty has rarely been addressed 
in earlier studies1–18,20,22–26. Only one third (n = 44) of our patients had surgery and nearly all (n = 41, 93%) pre-
operative FNAC samples showing signs of a WT turned out to be WT in histopathology as well. Only three (7%) 
patients had a false positive FNAC diagnosis. These three cytological samples were primarily reported as possible 
WTs. In these cases, the final histology (oncocytoma, lymphoepithelial sialadenitis, and necrosis) had overlap-
ping histologic features with WT, which may partly explain the discrepancy: oncocytic epithelium—oncocytoma, 
lymphatic tissue—lymphoepithelial sialadenitis, and necrosis—necrotic changes in an infarcted WT. Previous 
studies have reported FNAC accuracy for a WT ranging between 51 and 100%4,10,11,15. High FNAC accuracy in 
the present study might at least partly be explained by our FNAC samples having been examined only by a few 
experienced head and neck pathologists. Similarly to some studies10,11, our series revealed no malignancies in 
the surgical group. However, some have reported malignancies among tumors that have been regarded as WT 
in FNAC, with the malignancy rate varying from 0.6 to 4.2%2,3,10,11,14,16,22. A multicenter study consisting of 483 
FNAC samples diagnosed as a WT reported a divergence rate between the FNAC and histological diagnoses 
ranging from 5.6 to 17.9%22, which is slightly higher than in our study. The misdiagnosed FNAC WTs in other 
studies were often histologically diagnosed as pleomorphic adenoma, oncocytoma, oncocytic cystadenoma, 
granuloma, mucoepidermoid carcinoma, and acinus cell carcinoma2,3,10,11,14,22. The Milan system for staging 
salivary gland FNACs was introduced in 2018 and was implemented at our clinic in 201927–29. We can speculate 
that some of the uncertain or possible WT FNACs might have been classified into category III, atypia of unde-
termined significance (AUS), in the Milan system. This was also seen in the study by Lee et al. where WT was 

Table 2.   FNAC samples indicating Warthin tumor. The number of patients (n = 125) with parotid gland 
Warthin tumor (WT), their FNAC samples (n = 135), and tumors (n = 133), and treatment options (surgery 
or follow-up without surgery) during the years 2016–2018. Surgery and surgically confirmed histology after 
2018 are included in the chart. Patients who were not found in the patient data (n = 5) or treated elsewhere 
(n = 7) were excluded. FNAC is an abbreviation of fine-needle aspiration cytology. a Possible necrotized Warthin 
tumor.

FNAC diagnosis FNAC samples (n = 135)
Surgically confirmed tumor histology (n = 44, 
33%)

Tumors only followed-up (n = 89, 
67%)

Certain Warthin 86 Warthin 26 59

Necrosis 1a

Likely Warthin 32 Warthin 10 21

Possible Warthin 17 Warthin 5 9

Oncocytoma 1

Lymphoepithelial sialadenitis 1
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a common histological result in the AUS category27,28. The more certain WT FNACs in our series would have 
most likely been placed into category IV, benign neoplasia.

The histological examination in the present series revealed one possible necrotized WT, for which a preopera-
tive FNAC had been reported as a certain WT. Similar findings have also been reported by others: Sood et al.14 
found one infarcted and two metaplastic WTs out of 36 cases (8%), and Viguer et al.16 one necrotized WT out of 
116 cases (1%). This phenomenon is thought to be linked to the features of WT, namely being thin walled and 
poorly circulated, and thus being sensitive to trauma, e.g., aspiration cytology, that could lead to infarction or 
inflammation. Histopathological diagnosis after a FNAC can sometimes be difficult because of the necrosis23. The 
infarcted WT can also be considered metaplastic, as it can have squamous epithelial metaplasia. Furthermore, 
the metaplastic/ infarcted tumor can sometimes be difficult to differentiate from a low-grade mucoepidermoid 
carcinoma, as reported in a case report24. In addition, the infarcted tumor can sometimes clinically mimic 
malignancies because the tumor might cause more symptoms, e.g., pain, than an ordinary WT. For example, 
Eveson et al. reported pain as a symptom in 25% of the infarcted WTs and 7% in the ordinary WTs, in a study 
population of 323 WTs25. These particular findings can thus be possible pitfalls in diagnosing the tumor. In our 
infarcted case, the patient had experienced pain at some point. However, in the present patient series, as many 
as 25% of all patients had suffered from pain, which is more than has been reported by others25.

Previous studies have usually evaluated data mainly from a histological point of view, i.e., from histologically 
verified WTs. In our series, the majority (65%) of the WT patients underwent no surgery and showed no major 
concern regarding their WTs during follow-up. Only two patients (2%) who were initially followed up were later 
treated surgically, after 1.5–2 years, as both had increasing tumor growth and pain. It is also noteworthy that, 
in the surgically treated group, ten patients had initially had follow-up before the decision for surgery. Data on 
follow-up of WTs are scarce in the literature. In a study by Fíková et al., the focus was similar to ours in a series of 
323 WT patients, although with a lower percentage of 34% of WTs that were treated conservatively, with a mean 
follow up time of 44.7 months. However, compared with our results, their series revealed more patients (16.5%) 
requiring surgery among those 109 patients with an initial follow-up decision, and two surgical specimens 
revealed malignancies (both adenocarcinomas). It is not clear, however, how reliable the preoperative FNAC 
statement was in the two malignant cases26.

Ten percent of the patients (n = 13/125) in our entire cohort had had surgery before 2016 because of an earlier 
WT and thus had a recurrent disease. These patients were included in the study series due to our initial study 
design and this was not known before the data collection was finalized. Naturally, the pathology report on FNAC 
might have been biased by this earlier diagnosis. The recurrent nature of WT indicates that operative treatment 
might not always be the best solution, as WTs can recur after surgery. Watchful waiting might be a better choice, 
especially with an asymptomatic patient, provided that the FNAC finding is certain enough for the diagnosis. 
Hence, further investigations of the long-term outcome of WT patients under conservative surveillance are 
important, as well as examining other less invasive treatment possibilities than surgery.

Conclusion
The present series demonstrates that FNAC results indicating WTs were highly reliable when diagnostics was 
centralized to head and neck pathologists. Hence, it seems safe to manage an asymptomatic WT conservatively if 
the clinical findings support the benign nature of the tumor and the cytological statement indicates WT. However, 
the clinicians must be aware of the existing, although low, risk of diagnostic error of FNAC.

Data availability
The study data are available from the corresponding author.

Received: 1 November 2023; Accepted: 4 April 2024

References
	 1.	 Yoo, G. H., Eisele, D. W., Askin, F. B., Driben, J. S. & Johns, M. E. Warthin’s tumor: A 40-Year experience at The Johns Hopkins 

Hospital. Laryncoscope 104(July), 799–803 (1994).
	 2.	 Pinkston, J. A. & Cole, P. Incidence rates of salivary gland tumors: Results from a population-based study. Otolaryngol. Head Neck 

Surg. 120(6), 834–840 (1999).
	 3.	 Suzuki, M. et al. Values of fine-needle aspiration cytology of parotid gland tumors: A review of 996 cases at a single institution. 

Head Neck 41(2), 358–365 (2019).
	 4.	 Sučić, M. et al. Cytopathology and diagnostics of Warthin’s tumour. Cytopathology 31, 193–207 (2020).
	 5.	 Shetty, A. & Geethamani, V. Role of fine-needle aspiration cytology in the diagnosis of major salivary gland tumors: A study with 

histological and clinical correlation. J Oral Maxillofac Pathol 20(2), 224–229 (2016).
	 6.	 Aro, K., Korpi, J., Tarkkanen, J., Mäkitie, A. & Atula, T. Preoperative evaluation and treatment consideration of parotid gland 

tumors. Laryngoscope Investig Otolaryngol 5, 694–702 (2020).
	 7.	 Eveson, J. W. & Cawson, R. A. Salivary gland tumors. A review of 2420 cases with particular reference to histological types, site, 

age, and sex distribution. J. Pathol. 146, 51–58 (1985).
	 8.	 Renehan, A., Gleave, E. N., Hancock, B. D., Smith, P. & McGurk, M. Long-term follow-up of over 1000 patients with salivary gland 

tumors treated in a single centre. Br. J. Surg. 83, 1750–1754 (1996).
	 9.	 Veder, L. L., Kerrebijn, J. D., Smedts, F. M. & den Bakker, M. A. Diagnostic accuracy of fine-needle aspiration cytology in Warthin 

tumors. Head Neck 32(12), 1635–1640 (2010).
	10.	 Vlantis, A. C. et al. If cytology of Warthin tumor is accurate, can management be conservative?. Ear Nose Throat J. 95(4–5), 185–188 

(2016).
	11.	 Gudmunsson, J., Ajan, A. & Abtahi, J. The accuracy of fine-needle aspiration cytology for diagnosis of parotid gland masses: A 

clinicopathological study of 114 patients. J Appl Oral Sci. 24(6), 561–567 (2016).



6

Vol:.(1234567890)

Scientific Reports |         (2024) 14:8832  | https://doi.org/10.1038/s41598-024-58892-0

www.nature.com/scientificreports/

	12.	 Jo, H. J., Soojin Jung, H. J. A. & Yoon, H. K. Diagnostic difficulties in fine needle aspiration of benign salivary glandular lesions. 
Korean J. Pathol. 46, 569–575 (2012).

	13.	 Brennan, P. A. et al. Fine needle aspiration cytology (FNAC) of salivary gland tumours: Repeat aspiration provides further infor-
mation in cases with an unclear initial cytological diagnosis. Br. J. Oral Maxillofac. Surg. 48, 26–29 (2010).

	14.	 Sood, N. & Borah, P. Warthins tumor: Cyto histological spectrum with emphasis on diagnostic difficulties. Diagn. Cytopathol. 46, 
613–619 (2018).

	15.	 Seok, J., Jeong, W. J., Ahn, S. H. & Jung, Y. H. The growth rate and the positive prediction of needle biopsy of clinically diagnosed 
Warthin’s tumor. Eur. Arch. Oto-Rhino-Laryngol. 276, 2091–2096 (2019).

	16.	 Viguer, J. M. et al. Role of fine needle aspiration cytology in the diagnosis and management of Warthin’s tumour of the salivary 
glands. Cytopathology 21, 164–169 (2010).

	17.	 Shkedy, Y. et al. Fine-needle aspiration cytology for parotid lesions, can we avoid surgery?. Clin. Otolaryngol. 43, 632–637 (2018).
	18.	 Zahran, M., Alsedra, S., Cope, D. & Youssef, A. The role of FNAC in the diagnosis and management of Warthin tumour: Analysis 

of 74 cases. Int. Arch. Otorhinolaryngol. 25(3), e379–e382 (2021).
	19.	 Fisher, R. & Ronen, O. Cytologic diagnosis of parotid gland Warthin tumor: Systematic review and meta-analysis. Head & Neck 

44, 2277–2287 (2022).
	20.	 Ruohoalho, J. et al. Complications after surgery for benign parotid gland neoplasms: A prospective cohort study. Head Neck 39(1), 

170–176 (2017).
	21.	 WHO Classification of Tumours Editorial Board. Head and Neck tumours. Lyon (France): International Agency for Research on 

Cancer; forthcoming. WHO Classification of Tumours Series, 5th edn, vol. 9. https://​publi​catio​ns.​iarc.​fr.
	22.	 Borsetto, D. et al. The diagnostic value of cytology in parotid Warthin’s tumors: International multicenter series. Head Neck 42, 

522–529 (2020).
	23.	 Bahar, G. et al. Acute parotitis as a complication of fine-needle aspiration in Warthin’s tumor. A unique finding of a 3-year experi-

ence with parotid tumor aspiration. Otolaryngol. Head Neck Surg. 134, 646–649 (2006).
	24.	 Yorita, K. et al. Infarcted Warthin tumor with mucoepidermoid carcinoma-like metaplasia: A case report and review of the litera-

ture. J. Med. Case Rep. 13, 12 (2019).
	25.	 Eveson, J. W. & Cawson, R. A. Infarcted (‘infected’) adenolymphomas. A clinicopathological study of 20 cases. Clin. Otolaryngol. 

14, 205–210 (1989).
	26.	 Fíková, A. et al. Experience with follow-up strategy in selected patients with Warthin tumour diagnosed by ultrasound-guided 

FNE-needle aspiration biopsy (FNAB). Eur. Arch. Oto-Rhino-Laryngol. 279, 2049–2055 (2022).
	27.	 Lee, L. J. J., Tan, H. M., ShuenChua, D. Y., Chung, J. G. K. & Nga, M. E. The Milan system for reporting salivary gland cytology: A 

retrospective analysis of 1384 cases in a tertiary Southeast Asian institution. Cancer Cytopathol. 128, 348–358 (2020).
	28.	 Faquin, W. C. et al. The Milan System for Reporting Salivary Gland Cytopathology 1–182 (Springer, 2018).
	29.	 Torous, V. F. & Faquin, W. C. The Milan System classification of Warthin tumor: A large institutional study of 124 cases highlight-

ing cytologic features that limit definitive interpretation. Cancer Cytopathol. 130(9), 714–725. https://​doi.​org/​10.​1002/​cncy.​22588 
(2022).

Author contributions
All authors revised the work critically and approved the version to be published.

Funding
This study was funded by Helsinki University Hospital research funds.

Competing interests 
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to M.S.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

© The Author(s) 2024

https://publications.iarc.fr
https://doi.org/10.1002/cncy.22588
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Clinical decision making when cytology indicates a Warthin tumor
	Material and methods
	Ethical approval
	Consent to participate

	Results
	Discussion
	Conclusion
	References


