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Abstract

Background: Conservative management of Warthin tumor (WT) may be a viable alternative to surgery, but there
are concerns of missed malignancies on fine needle aspiration biopsy (FNAB). The purpose of this study is to
measure the sensitivity and positive predictive value of FNAB for WT, and to identify clinical features associated with
WT that can aid in this diagnosis.

Methods: Retrospective analysis of patients from January 1, 2006 to April 30, 2017 at a tertiary care center in
London, Ontario, Canada. All patients with a diagnosis of WT on FNAB or resection were included. Electronic
medical records were identified for 177 patients that fit the criteria. Study outcomes included the sensitivity and
positive predictive value of FNAB alone for WT, and, when including clinical features associated with WT.

Results: The mean age of patients in this study was 63.2 years (SD 10.4); 115 (65%) were male, and 157 (89%) were
past or present smokers. The measured sensitivity and positive predictive value of FNAB for WT were 95.8 and
97.2% respectively. Two cases were classified as WT on FNAB but confirmed at resection as mucoepidermoid
carcinoma and acinic cell carcinoma. When only patients with multifocal, bilateral or incidental tumors were
assessed, sensitivities and positive predictive values for each were 100%. Isolating for inferior pole location also
resulted in a positive predictive value of 100%.

Conclusions: The sensitivity and positive predictive value of FNAB for WT in this study are high, with two false
negatives on FNAB. Multifocal, bilateral, incidentaloma and inferior pole location were identified as potential clinical
features that may increase the diagnostic confidence for WT, strengthening the argument for conservative
management in these patients. Overall, this study serves as an initial exploration into whether clinical features may
be included with FNAB results to improve the sensitivity and positive predictive value of diagnosing WT. Further
research is necessary before these findings can be translated into clinical practice.
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Background
Warthin tumor (WT), the second most common benign
tumor of the parotid gland, makes up approximately
15% of all parotid tumors [1]. The treatment of choice is
superficial parotidectomy [2, 3], but this may be associ-
ated with complications including both temporary and
permanent facial nerve injury, Frey’s syndrome, and
hematoma [4, 5]. WT has a slow growth rate, is typically
asymptomatic, is more common in smokers, is rarely as-
sociated with malignancy, and generally occurs in pa-
tients in their 60s [2, 6]. In recent years, more patients
are diagnosed with WT as an incidental finding on PET
scan. Given that many of these patients are older, usually
smokers with other comorbidities and the tumor is
found incidentally, conservative management is an at-
tractive alternative to surgery [3, 4, 7]. Literature on the
safety of observation for patients with WT is sparse [3].
In addition to the paucity of research in this area, con-

servative management has not been widely adopted due
to the uncertainty of the pre-operative diagnosis in the
form of fine needle aspiration biopsy (FNAB) [3, 4, 7].
FNAB is minimally invasive and cost-effective [4], but suf-
fers from low sensitivity, specificity and accuracy [7, 8].
This is compounded by the problem that the FNAB
appearance of WT may sometimes overlap with other tu-
mors, some of which are malignant [8]. Thus, confirming
the diagnosis with resection is important because of these
possible missed malignancies.
Several clinical features have been associated with

WT, namely advanced age, smoking, and the male sex
[4, 7, 9, 10]. WT is also frequently seen as multifocal, bi-
lateral, and located in the inferior pole of the parotid [9].
In addition, it is not uncommon for WT to be discov-
ered as an incidentaloma on imaging [11–13]. Although
many papers have reported these associations, there has
not been a study to our knowledge that has examined if
these features could aid in the diagnosis of WT.
In the present investigation, we analyzed the pathology

data of patients with parotid tumors who have received
both FNAB and resection confirmation of the diagnosis
to determine the sensitivity and positive predictive value
(PPV) of FNAB for WT. We then included the clinical
features of these patients into our analysis to determine
if any of the features associated with WT improve the
sensitivity and positive predictive value of the diagnosis.

Methods
A retrospective analysis was conducted on all patients
with a diagnosis of WT on FNAB or resection present-
ing to the London Health Sciences Centre (LHSC)
Department of Otolaryngology-Head and Neck Surgery
from January 1, 2006 to April 30, 2017. Patients who
met these criteria were identified through a search of the
electronic pathology database. The electronic medical

records of these patients were accessed, which contain
all information relating to imaging, pathology, proce-
dures and clinic reports. Data from these records were
collected, including the FNAB diagnosis, resection diag-
nosis, age, gender, smoking history, symptoms, location
of the tumor in the parotid, and if the tumor was multi-
focal, bilateral or an incidentaloma.
Besides the resection diagnosis, only information

known at presentation to clinic or on initial workup was
collected, in keeping with the goal of this study. Age was
defined as the age at presentation and patients were classi-
fied as smokers if they had any history of smoking. Only
symptoms noted at initial presentation were recorded, any
symptoms that developed later were not. Similarly, the
tumor was recorded as multifocal or bilateral only if
discovered on initial imaging workup. Patients with a diag-
nosis of WT or a history of parotidectomy on the contra-
lateral side prior to January 1, 2006 were also considered
bilateral. The inferior pole of the parotid was defined as
synonymous with ‘parotid tail’, ‘angle of the mandible’ and
‘lower parotid’. The tumor was considered an incidenta-
loma if the tumor was discovered on any imaging modality
including PET, CT, MRI and ultrasound performed for an
unrelated medical condition or symptom.
The FNAB diagnoses were classified as neoplasm

consistent with Warthin tumor (WT), negative for ma-
lignancy (not WT), or indeterminate. Phrases such as ‘fa-
vours Warthin,’ ‘suggestive of Warthin,’ ‘consistent with
Warthin,’ and ‘suspicious for Warthin’ were considered
a diagnosis of WT. An indeterminate diagnosis was con-
sidered to include phrases such as ‘oncocytic neoplasm,’
‘differential includes Warthin,’ ‘cystic contents,’ and ‘in-
sufficient material for diagnosis.’ Diagnoses classified as
negative for malignancy (not WT) also used the phrases
‘favours,’ ‘suggestive of,’ consistent with’ and ‘suspicious
for,’ but identified a tumor other than WT.
There was no clinical record of smoking status for 12

(6.8%) patients and 14 (7.9%) patients had no record of
whether the tumor was located in the inferior pole.
These patients were assumed to be negative with
relation to the clinical feature being studied, to prevent
inflation of our results. For example, they were assumed
to be non-smokers or the tumor was assumed to be in
the body of the parotid.
The collected data was used to calculate the sensitivity

and PPV of FNAB for WT at our institution. Sensitivity
was defined as the number of patients with both FNAB
and resection diagnoses of WT, over the number of pa-
tients with a resection diagnosis of WT and a FNAB
diagnosis of either WT or not WT. Similarly, PPV was
defined as the number of patients with both FNAB and
resection diagnoses of WT, over the number of patients
with a FNAB diagnosis of WT and a resection diagnosis
of either WT or not WT. This study was approved by
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Western University’s Health Sciences Research Ethics
Board and Lawson Health Research Institute.

Results
Electronic medical records were present for 177 patients
with a diagnosis of WT on FNAB or resection from
January 1, 2006 to April 30, 2017 at LHSC. The mean
age of these patients was 63.2 years (SD 10.4); 115 (65%)
of them were male, and 157 (89%) had smoked some-
time in their life. Of the 177 cases reviewed, 127 (72%)
of the patients presented asymptomatically, 145 (82%) of
the tumors were in the inferior pole of the parotid, and
28 (16%) were incidentalomas found on imaging. On ini-
tial workup, 36 (20%) of the cases were found to be
multifocal, and 36 (20%) were bilateral. The patients
were then subdivided based on their FNAB and resec-
tion diagnoses, and their clinical characteristics (Table 1).
One-hundred and twenty-five patients had histopatho-
logical diagnoses of WT; the corresponding FNAB diag-
noses were as follows: 69 (55.2%) were diagnosed with
WT, 3 (2.4%) were diagnosed with not WT, 28 (22.4%)
were indeterminate, and 25 (20%) had no record of
diagnosis on FNAB.
Using the subgroups created, the sensitivity and PPV

of FNAB for WT at our institution were calculated.
There were 69 patients with WT diagnoses on both
FNAB and resection, and 3 patients with a FNAB
favouring not WT but a resection identifying WT,
resulting in a sensitivity of 95.8%. Of the 3 patients with
FNAB not classified as WT, the FNAB diagnoses were:
chronic sialadenitis, squamoid neoplasm, and mucinous
cystic lesion. There were also 2 patients with a FNAB
diagnosis of WT but a resection without WT, leading to
a PPV of 97.2%. In these cases, the tumors were classi-
fied as mucoepidermoid carcinoma and acinic cell car-
cinoma in the resection specimen.
To identify clinical features of interest, the sensitivity

and PPV of FNAB for WT after isolating for the various
features were calculated (Table 2). Of note, sensitivity
and PPV were found to be 100% when using FNAB to
diagnose WT for tumors that were multifocal, bilateral

or found as an incidentaloma. PPV was also 100% for
tumors that were diagnosed as WT on FNAB that were
located in the inferior pole of the parotid.

Discussion
The data demonstrates that several of the clinical
features associated with WT investigated in this study
(multifocal, bilateral, incidentaloma and inferior pole lo-
cation) can improve our confidence in a FNAB diagnosis
favoring WT. In this study, when the FNAB was consist-
ent with WT, WT was identified on final histology in all
patients when the tumor was multifocal, bilateral or
found as an incidentaloma. Also, when the tumor had
any one of these three features or was in the inferior
pole of the parotid, then all patients in this study with a
FNAB diagnosis favoring WT were found to have WT at
resection.
Comparing the overall sensitivity and PPV of FNAB

for WT at our institution with values in the literature
(Table 3), it appears that LHSC outcomes are compar-
able or better than other institutions [4, 7, 8, 10, 14].
This may be related to cytopathology specialization at
LHSC, the increased experience with WT and pitfalls in
diagnoses of salivary gland tumours on FNAB, and the
strict criteria used for WT diagnosis on FNAB. Despite
the high PPV found however, two tumors initially classi-
fied as WT in our study were malignant at resection,
highlighting one of the reasons why many surgeons still
recommend performing a parotidectomy. Other studies
have also found that the majority of the cases misdiag-
nosed as WT turn out to be malignant [4], which may
be why most research to date on the management of
WT only examine various extents of surgery without
including conservative management [15, 16]. Acinic cell
carcinoma and mucoepidermoid carcinoma are well-
known pitfalls in the diagnosis of WT on FNAB [17–19].
To the best of our knowledge, this is the first study to

examine the inclusion of clinical features with the FNAB
diagnosis of WT to determine the possibility of conser-
vative management. An increasing number of these
tumors are being diagnosed [2, 20], and this increase is

Table 1 Patient characteristics based on their FNAB and resection diagnoses

FNAB Diagnosis Resection
Diagnosis

No. Age, mean
(SD)a

Male
(%)

Smoker
(%)b

Asymptomatic
(%)a

Inferior Pole
(%)

Multifocal
(%)c

Bilateral
(%)c

Incidentaloma
(%)

Warthin Warthin 69 62.0 (9.6) 50 (72) 65 (94) 48 (70) 56 (81) 18 (26) 18 (26) 10 (14)

Warthin No record 50 68.1 (10.9) 29 (58) 43 (86) 39 (78) 41 (82) 6 (12) 9 (18) 15 (30)

Warthin Not Warthin 2 54.5 (9.2) 1 (50) 1 (50) 1 (50) 0 (0) 0 (0) 0 (0) 0 (0)

Not Warthin Warthin 3 55.0 (14.1) 2 (67) 3 (100) 3 (100) 2 (67) 0 (0) 0 (0) 0 (0)

Indeterminate Warthin 28 61.5 (9.8) 15 (54) 24 (86) 18 (64) 24 (86) 6 (21) 4 (14) 2 (7)

No record Warthin 25 60.2 (9.2) 18 (72) 21 (84) 18 (72) 22 (88) 6 (24) 5 (20) 1 (4)
aMeasured at presentation
bAny history of smoking was included
cTumor characteristic on initial workup
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potentially linked to the increased use of imaging in
health care. In our study, 28 (16%) of patients were un-
aware that they had a parotid tumor until it was inciden-
tally noted on imaging done for an unrelated medical
condition. Given that WT is often asymptomatic, visu-
ally unnoticeable, slow growing and rarely associated
with malignancy [2, 6], conservatively managing the WT
is an attractive alternative to surgery. In our study, 50
(41%) of patients with a FNAB diagnosis of WT had no
record of resection. This may be due to the patient
choosing conservative management, not being fit for
surgery, or undergoing surgery at another center. This
proportion seems slightly higher at other institutions.
Vlantis et al. reported that 36 (47%) of their 76 WT
cases were treated conservatively [7]. Veder et al. re-
ported that conservative treatment was done for 177
(57%) of their 310 WT cases [4]. In spite of our findings
indicating that there is a high sensitivity and PPV of WT
in patients with clinical features suggestive of WT and
an FNAB indicating WT, we hesitate to recommend
observation given our small sample size. However, we
acknowledge that some clinicians will opt for observa-
tion in medically unfit patients following careful discus-
sion with the patient. The long-term outcomes of this
group of patients with WT who undergo observation
requires further investigation.

Strengths of our study include the overall
generalizability of the results, as our patient characteris-
tics are in concordance with the literature [4, 7, 9, 10].
We limited our sample to FNAB and final histology
from a tertiary care centre with pathologists experienced
in salivary gland cytology and histology, limiting the
heterogeneity of pathologic findings. This study also ex-
amined the vast majority of clinical features associated
with WT highlighted in the literature [4, 7, 9–13]. The
ease of access to imaging at our tertiary care centre
allowed us to more accurately label tumors as multifocal,
bilateral or in the inferior pole of the parotid. Further-
more, the concrete definitions used for the clinical fea-
tures in the methodology allows for better comparisons
to be made with past and future studies.
One of the limitations of this study is that the patients

managed conservatively could not be included in the
sensitivity and PPV calculations. There are numerous
reasons as to why a patient might not have undergone
surgery, one of which could be the benign clinical pres-
entation of the lesion. This would suggest that the sensi-
tivity and PPV measured in this study would not be
adversely affected if resection results were obtained for
all patients. Another limitation is that the heterogeneous
categorization of FNAB diagnoses were not fully cap-
tured. Phrases expressing various degrees of certainty
with regards to the FNAB diagnosis of WT were
grouped together without risk stratification. There were
also a large number of patients (n = 56) who did not
have a FNAB available (n = 25) or were classified as ‘Not
Warthin’ (n = 3) or ‘Indeterminate’ (n = 28). Many of
these patients may have been clinically suspicious for
WT. Indeterminate FNABs were either cystic contents,
insufficient or demonstrated atypia or features suggestive
of another salivary gland neoplasm. Repeating the FNAB
and reviewing the FNAB records for those that were
classified as ‘no record’ may have strengthened our
findings. A further limitation of this study is the small
sample size, preventing us from drawing significant
conclusions from our results. However, this study has
been successful in identifying specific clinical features
that may be of use in the diagnosis of WT, warranting
further research across multiple institutions or spanning
a longer time frame.

Conclusions
The sensitivity and PPV of FNAB consistent with WT
diagnosing a final histology of WT measured in this
study are high, with two false negatives. Multifocal,
bilateral, incidentaloma and inferior pole location were
identified as potential clinical features that may increase
the diagnostic confidence for WT, strengthening the ar-
gument for conservative management in these patients.
Overall, this study serves as an initial exploration into

Table 3 Comparison of sensitivity and PPV of FNAB for WT
among the literature

Study Sensitivity (%) PPV (%)

Current study (n = 74) 95.8 97.2

Parwani and Ali (n = 27)14 74 –

Kim et al. (n = 21)10 85.7 –

Jeong et al. (n = 35)8 76.5 96.3

Veder et al. (n = 133)4 – 95.5

Vlantis et al. (n = 40)7 – 95

Table 2 Sensitivity and PPV of FNAB for WT after isolating for
various clinical features

Clinical feature Sensitivity (%) PPV (%)

Age 60+ (n = 42)a 97.6 97.6

Male (n = 53) 96.2 98.0

Smoker (n = 69)b 95.6 98.5

Asymptomatic (n = 52)a 94.1 98.0

Inferior pole (n = 58) 96.6 100

Multifocal (n = 18)c 100 100

Bilateral (n = 18)c 100 100

Incidentaloma (n = 10) 100 100
aMeasured at presentation
bAny history of smoking was included
cTumor characteristic on initial workup
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whether patient clinical features may be included with
FNAB diagnosis to improve the sensitivity and PPV of a
WT diagnosis. Future research projects should examine
whether further subclassification of an indeterminate
FNAB or repeat FNAB is helpful to improve sensitivity
and PPV. A larger sample size is required in order to
make definitive recommendations about observation of
patients with FNAB and clinical features suggestive of
WT.

Abbreviations
FNAB: Fine needle aspiration biopsy; LHSC: London Health Sciences Centre;
PPV: Positive predictive value; WT: Warthin tumor

Acknowledgements
Not applicable.

Authors’ contributions
TS, AS, MW, and DW, contributed to the design, acquisition of data, analysis
and interpretation of data; all authors were involved in manuscript
preparation and approved the final version of the manuscript.

Funding
This study was unfunded.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate
This study received ethical approval from the Health Research Ethics Boards
at the University of Western Ontario (107918).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Schulich School of Medicine and Dentistry, Western University, London, ON,
Canada. 2Department of Otolaryngology-Head and Neck Surgery, Western
University and London Health Sciences Centre, London, ON, Canada.
3Department of Pathology and Laboratory Medicine, Western University and
London Health Sciences Centre, London, ON, Canada. 4Victoria Hospital,
Suite B3-429, 800 Commissioners Rd E, 31, London, ON N6A 5W9, Canada.

Received: 17 May 2019 Accepted: 20 August 2019

References
1. Chulam TC, Noronha Francisco AL, Goncalves Filho J, Pinto Alves CA,

Kowalski LP. Warthin’s tumour of the parotid gland: our experience. Acta
Otorhinolaryngol Ital. 2013;33(6):393–7.

2. Hatch RL, Shah S. Warthin tumor: a common, benign tumor presenting as a
highly suspicious mass. J Am Board Fam Pract. 2005;18(4):320–2.

3. Thangarajah T, Reddy VM, Castellanos-Arango F, Panarese A. Current
controversies in the management of Warthin tumour. Postgrad Med J. 2009;
85(999):3–8.

4. Veder LL, Kerrebijn JD, Smedts FM, den Bakker MA. Diagnostic accuracy of
fine-needle aspiration cytology in Warthin tumors. Head Neck. 2010;32(12):
1635–40.

5. Chedid HM, Rapoport A, Aikawa KF, Menezes Ados S, Curioni OA. Warthin’s
tumor of the parotid gland: study of 70 cases. Rev Col Bras Cir. 2011;38(2):
90–4.

6. Faur A, Lazar E, Cornianu M, Dema A, Vidita CG, Galuscan A. Warthin tumor:
a curious entity—case reports and review of literature. Romanian J Morphol
Embryol. 2009;50(2):269–73.

7. Vlantis AC, Ng SK, Mak CK, Cheung JM, Chan AB, van Hasselt CA. If cytology
of Warthin tumor is accurate, can management be conservative? Ear Nose
Throat J. 2016;95(4–5):185–8.

8. Jeong WJ, Park SJ, Cha W, Sung MW, Kim KH, Ahn SH. Fine needle
aspiration of parotid tumors: diagnostic utility from a clinical perspective. J
Oral Maxillofac Surg. 2013;71(7):1278–82.

9. Patel DK, Morton RP. Demographics of benign parotid tumours: Warthin’s
tumour versus other benign salivary tumours. Acta Otolaryngol. 2016;136(1):
83–6.

10. Kim JY, Yoo YS, Kwon JE, Kim HJ, Park K. Fine-needle aspiration cytology
with c-kit immunocytochemical staining in the diagnosis of Warthin’s
tumor. Acta Cytol. 2012;56(5):474–80.

11. Bothe C, Fernandez A, Garcia J, et al. Parotid incidentaloma identified by
positron emission/computed tomography: when to consider diagnoses
other than warthin tumor. Int Arch Otorhinolaryngol. 2015;19(2):112–5.

12. Rassekh CH, Cost JL, Hogg JP, Hurst MK, Marano GD, Ducatman BS. Positron
emission tomography in Warthin’s tumor mimicking malignancy impacts the
evaluation of head and neck patients. Am J Otolaryngol. 2015;36(2):259–63.

13. Colella G, Tozzi U, Pagliarulo V, Bove P. Warthin tumor: a potential source of
diagnostic error. J Craniofac Surg. 2010;21(6):1978–81.

14. Parwani AV, Ali SZ. Diagnostic accuracy and pitfalls in fine-needle aspiration
interpretation of Warthin tumor. Cancer. 2003;99(3):166–71.

15. Lee DH, Yoon TM, Lee JK, Lim SC. Extracapsular dissection for Warthin
tumor in the tail of parotid gland. Acta Otolaryngol. 2017;137(9):1007–9.

16. Joo YH, Kim JP, Park JJ, Woo SH. Two-phase helical computed tomography
study of salivary gland warthin tumors: a radiologic findings and surgical
applications. Clin Exp Otorhinolaryngol. 2014;7(3):216–21.

17. Klijanienko J, Vielh P. Fine-needle sampling of salivary gland lesions. II.
Cytology and histology correlation of 71 cases of Warthin’s tumor
(adenolymphoma). Diagn Cytopathol. 1997;16(3):221–5.

18. Klijanienko J, Vielh P. Fine-needle sampling of salivary gland lesions. V:
cytology of 22 cases of acinic cell carcinoma with histologic correlation.
Diagn Cytopathol. 1997;17(5):347–52.

19. Klijanienko J, Vielh P. Fine-needle sampling of salivary gland lesions. IV.
Review of 50 cases of mucoepidermoid carcinoma with histologic
correlation. Diagn Cytopathol. 1997;17(2):92–8.

20. Liang CH, DI WY, Ren JP, et al. Imaging, clinical and pathological features of
salivary gland adenolymphoma. Eur Rev Med Pharmacol Sci. 2014;18(23):
3638–44.

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

So et al. Journal of Otolaryngology - Head and Neck Surgery           (2019) 48:41 Page 5 of 5


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

