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Abstract. The simultaneous occurrence of benign and malignant tumours in the
ipsilateral parotid gland is extremely rare. The cases of five patients with
synchronous multiple parotid gland tumours consisting of diverse combinations of
benign and malignant histological types are presented here. In addition, all
published cases of this entity identified in the PubMed, Embase, and Web of
Science databases up to January 2018 were reviewed. It is concluded that clinical
vigilance should be raised when multifocal tumours are indicated by imaging
examinations, in the presence of unmovable, painful, and rapid growth or
symptoms of facial nerve palsy. In such cases, resected specimens should be
sectioned meticulously, especially for tiny lesions, during histopathological
sampling. Based on the possibility of the co-existence of benign and malignant
neoplasms, it is necessary for clinicians to pay attention to this entity in order to
have a favourable outcome.
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According to the World Health Organi-
zation classification of tumours, updated
in 2017, salivary gland tumours comprise
a heterogeneous group of tumours in
terms of histological  and clinical behav-
iour1. Most parotid gland tumours origi-
nate from the secretory acini and ductal
units, presenting morphological and cell
type diversity. Hence the diagnosis, ther-
apeutic regimen, and prognosis will
vary, making tumour management chal-
lenging.
Although the occurrence of single neo-

plasms is most common, synchronous uni-
lateral or bilateral multifocal tumours of
the parotid gland of the same histological
type are occasionally seen, particularly
Warthin’s tumour (WT)2. Furthermore,
combinations of tumours of different histo-
logical types have been reported sporadi-
cally in the world literature, with the
combination of WT associated with pleo-
morphic adenoma (PA) being the most
common. Tanaka and Chen first described
the appearance of synchronous bilateral
multiple parotid gland tumours � WT as-
sociated with mucoepidermoid carcinoma
ons. Published by Elsevier Ltd. All rights reserved.
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(MEC) � in 19533. Since then, only spo-
radic cases of synchronous unilateral be-
nign and malignant parotid gland tumours
have been reported. A lack of awareness of
this potential finding has led to a number of
patients undergoing a secondary procedure,
with exposure to the associated risks4,5.
The aim of this retrospective study was

to present and discuss the clinicopatholog-
ical characteristics and treatment out-
comes of synchronous unilateral benign
and malignant parotid gland tumours man-
aged by the surgical and medical team of a
tertiary referral centre over a period of 18
years. A literature review was conducted
to summarize the morphological diversity
of this rare entity for future reference.

Methods

Study population

Approval for the study was obtained from
the Institutional Review Board of Shang-
hai Ninth Hospital Affiliated to Shanghai
Jiao Tong University School of Medicine.
The records of 2197 consecutive patients
suffering from parotid gland tumours,
treated in the Department of Oral and
Maxillofacial–Head and Neck Oncology
between January 2000 and January 2018,
were searched. Patients younger than 18
years of age, with metastatic disease at
presentation (i.e. breast ductal carcinoma),
or with different benign types of synchro-
nous multifocal unilateral tumours of the
parotid gland were excluded.
All patients were evaluated and managed

by a multidisciplinary head and neck on-
cology team. Demographic and clinical
data, histopathological parameters, and oth-
er relevant data were extracted from the
medical records by two surgeons indepen-
dently, using the same standard form.

Statistical analysis and literature review

Descriptive statistics were employed for
patient and disease characteristics. All
statistical analyses were performed using
the statistical software package IBM SPSS
Statistics version 22.0 (IBM Corp.,
Armonk, NY, USA).
The relevant literature was searched

through the PubMed, Embase, and Web
of Science databases using the following
key words: (‘‘parotid gland’’ OR ‘‘sali-
vary gland’’) and (‘‘tumor’’ OR ‘‘cancer’’
OR ‘‘carcinoma’’ OR ‘‘neoplasm’’ OR
‘‘malignant’’); up to January 1; 2018.
The reference lists of retrieved articles;
including review articles; were also
reviewed to guarantee the sensitivity of
the search process.
Results

Demographics, tumour characteristics,

and treatment

Among the 2197 patients with parotid
gland tumours who were treated in the
department between January 2000 and
January 2018, five (0.23%) were found
to have synchronous multiple unilateral
parotid tumours of benign and malignant
histological types. The median age of the
cohort was 55 years and the average age
was 54.8 years (range 36–68 years), which
is in keeping with the age of patients with
single malignancies in the salivary glands
in general1.
The mean interval from initial symp-

toms to diagnosis (latency time) was 50.6
months (range 1–120 months). None of the
patients had previously experienced sali-
vary lesions or trauma. Details of the
patients and the tumour characteristics
are presented in Table 1.
The treatment modality was individu-

alized based on the site of origin, tumour
stage, histological grade, and other risk
factors (i.e. margin status, perineural in-
vasion). Four patients underwent com-
plete superficial parotidectomy and one
patient underwent total parotidectomy
combined with ipsilateral modified radi-
cal neck dissection (MRND) and imme-
diate cable grafting (the great auricular
nerve), because the marginal branch was
invaded by the tumour (lymphoepithelial
carcinoma).
With regard to the histological exami-

nation, two patients had WT associated
with acinic cell carcinoma (AcCC), one
had PA associated with lymphoepithelial
carcinoma, one had basal cell adenoma
associated with MEC, and one had basal
cell adenoma associated with basal cell
adenocarcinoma. The multifocal lesions
were not interconnected at all; a typical
preoperative magnetic resonance image
(MRI) is shown in Fig. 1. The mean size
of the tumour was 2.6 cm (range 1.5–
4.2 cm), and none of the microscopic re-
section margins were positive or close to
5 mm. Perineural invasion was observed
in two cases (40%), while lymphovascular
invasion and lymph node involvement
were not seen in any patient. The mean
duration of follow-up was 70.8 months
(range 26–99 months).

Literature review

In total, 20 articles reporting 28 cases of
simultaneous benign and malignant neo-
plasms were identified and included in the
subsequent pooling analysis3–22. Some in-
formation in these reports was rather lim-
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Fig. 1. Typical preoperative magnetic resonance image showing the simultaneous occurrence of benign and malignant tumours in the ipsilateral
parotid gland (arrows indicate the tumours).
ited. The demographic data and clinical
manifestations for all cases are presented
in Table 2.
A male predominance was observed

(male to female ratio of 1.4:1), and the mean
age was 62 years. With regard to the loca-
tion, the superficial lobes were usually af-
fected. Patients commonly complained of a
non-tender, mobile, growing parotid mass
discovered incidentally. Fast growing
tumours appeared in two cases and two
patients felt pain in the affected parotid
region. The mean time interval from the
initial discovery to treatment was 30 months,
ranging from 1 month to 120 months.
Histopathologically, the most common

benign lesion was WT (n = 20), followed
by PA (n = 9), sebaceous lymphadenoma
(n = 2), basal cell adenoma (n = 2), and
myoepithelioma (n = 1). Meanwhile, ma-
lignant neoplasms were classified as fol-
lows: MEC (n = 11), AcCC (n = 8),
adenoid cystic carcinoma (n = 3), salivary
duct carcinoma (n = 3), adenocarcinoma
(n = 3), carcinoma ex pleomorphic adeno-
ma (n = 2), lymphoepithelial carcinoma
(n = 1), basal cell adenocarcinoma
(n = 1), and squamous cell carcinoma
(n = 1). Various combinations were pre-
sented, the most common being WT and
MEC (n = 8), followed by WT associated
with AcCC (n = 5), WT associated with
adenocarcinoma (n = 2), WT associated
with carcinoma ex pleomorphic adenoma
(n = 2), PA associated with MEC (n = 2),
PA associated with AcCC (n = 2), and
others (n = 12). Due to the incomplete
information and diverse therapeutic regi-
mens presented by the authors, other clin-
ical features and survival rates were not
calculated.

Discussion

Salivary gland tumours constitute a sig-
nificant part of head and neck neoplasms.
The considerable diversity of histological
features, biological behaviour, and re-
sponsiveness to therapy of these entities
make management challenging. Synchro-
nous multifocal unilateral tumours of the
same histological type may occasionally
be seen, specifically WT. However, syn-
chronous tumours including benign and
malignant histological types in the unilat-
eral parotid gland are extremely rare and
only 28 cases have been reported in the
literature worldwide.
This study is novel in describing syn-

chronous multiple unilateral tumours of
the parotid gland. The new series pre-
sented included four different types of
synchronous multiple unilateral benign
and malignant tumours of the parotid
gland. Furthermore, 18 combinations of
synchronous multiple unilateral benign
and malignant tumours were identified
through the literature review. WT was
the most commonly described benign neo-
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Table 2. Summary of cases of simultaneous occurrence of benign and malignant tumours in the ipsilateral parotid gland identified in the literature review.

Case

First author
Year

Country
Age
(years) Sex Location Size, cma Symptoms

Interval
time

Benign
tumour

Malignant
tumour Treatment

Follow-up
period (months) Prognosis

1 Ochal-Choinska4

2016
Poland

61 M Both lobes 5.7 � 4.0 Parotid swelling 10 years WT CXPA Subtotal + RT 60 No recurrence

2 Srivastava5

2010
USA

52 M Both lobes 2.7 � 1.6 Parotid swelling
+ rapid growth
for 1 year

5 years WT MEC TP NA NA

3 Roh6

2007
Republic of Korea

71 M Superficial lobe 2.5 � 2.5 Parotid swelling 1 year WT adenoCA TP + MRND
+ RT 180 cGy/21
fractions

24 No recurrence

4 Tanaka7

2007
Japan

67 M Superficial lobe 3.5 � 3.0 Parotid swelling 1 year WT + PA SDC SP + RT 50 Gy 12 No recurrence

5 Ethunandan8

2006
UK

NA NA NA NA NA NA WT AcCC NA NA NA

6 Yu9

2004
China

NA NA NA NA NA NA PA AdCC NA NA NA

7 Zeebregts10

2003
Netherlands

NA NA NA 1.5 � 1.5 NA NA PA AcCC NA NA NA

8 Shukla11

2003
India

68 F Superficial lobe 7.0 � 5.0 Parotid swelling
+ pain for 12
months + tinnitus
for 2 months

8 years SL SCC Parotidectomy NA NA

9 Curry12

2002
USA

67 F Superficial lobe 8.0 � 5.0 Parotid swelling 1 year PA SDC Parotidectomy
+ RT 65 Gy

12 No recurrence

10 Curry12

2002
USA

51 F Both lobes 7.0 � 4.5 Parotid swelling 6 months WT MEC Parotidectomy
+ RT 65 Gy

36 No recurrence

11 Mayorga13

1999
Spain

78 F Superficial lobe 3.0 � 3.0 Parotid swelling 2 months SL AcCC TP 13 No recurrence

12 Misselevich14

1997
Israel

44 F Superficial lobe 4.5 � 3.5 Parotid swelling NA PA AcCC Partial
parotidectomy

42 No recurrence

13 Seifert15

1997
Germany

73 M NA 3.0 � 4.0 Parotid swelling NA WT MEC NA NA NA

14 Hanada16

1995
Japan

71 F Both lobes 2.0 � 2.0 Parotid swelling 1 year ME AdCC Subtotal
parotidectomy

12 No recurrence

15 Gnepp17

1989
USA

60 M NA NA NA NA WT MEC NA NA NA
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Table 2 (Continued )

Case

First author
Year

Country
Age
(years) Sex Location Size, cma Symptoms

Interval
time

Benign
tumour

Malignant
tumour Treatment

Follow-up
period (months) Prognosis

16 Gnepp17

1989
USA

84 M NA NA NA NA WT AcCC NA NA NA

17 Gnepp17

1989
USA

56 M NA NA NA NA WT AcCC NA NA NA

18 Gnepp17

1989
USA

69 M NA NA NA NA WT SDC NA NA NA

19 Gnepp17

1989
USA

66 M NA NA NA NA WT AdCC NA NA NA

20 Janecka18

1983
USA

45 F Superficial lobe 7.0 � 4.0 NA 10 years PA MEC Subtotal
parotidectomy

NA NA

21 Janecka18

1983
USA

64 M Both lobes 5.0 Parotid swelling
+ rapid growth

NA WT adenoCA TP 24 Died

22 Janecka18

1983
USA

58 M NA NA Parotid swelling NA WT MEC Subtotal
parotidectomy

120 No recurrence

23 Pontilena19

1979
USA

45 F Superficial lobe 1.0 � 1.0 Parotid swelling 10 years PA MEC SP NA NA

24 Gadient20

1975
USA

60 M Superficial lobe 1.8 � 1.6 Parotid swelling 1 week WT MEC SP 72 No recurrence

25 Lumerman21

1975
USA

65 M Superficial lobe 10.0 � 6.0 Parotid swelling
+ facial palsy
+ lymph nodes
palpable

4 months WT MEC TP + RND 96 Died

26 Turnbull22

1969
USA

36 F NA NA NA 10 years WT CXPA TP NA NA

27 Turnbull22

1969
USA

60 M NA NA NA NA PA adenoCA NA NA NA

28 Tanaka3

1953
NA

NA NA NA NA NA NA WT MEC NA NA NA

AcCC, acinic cell carcinoma; AdCC, adenoid cystic carcinoma; adenoCA, adenocarcinoma; CXPA, carcinoma ex pleomorphic adenoma; F, female; M, male; ME, myoepithelioma; MEC,
mucoepidermoid carcinoma; MRND, modified radical neck dissection; NA, not available; PA, pleomorphic adenoma; RND, radical neck dissection; RT, radiotherapy; SCC, squamous cell carcinoma;
SDC, salivary duct carcinoma; SL, sebaceous lymphadenoma; SP, superficial parotidectomy; TP, total parotidectomy; WT, Warthin’s tumour.
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Fig. 2. Schematic diagram depicting the proposed mechanism of the genetic association between Warthin’s tumour (WT) and mucoepidermoid
carcinoma (MEC).
plasm (20/33 cases), followed by PA (9/33
cases). The most frequently observed ma-
lignant type was MEC (11/33 cases), fol-
lowed by AcCC (8/33 cases). Hence, the
most common histological combination of
benign and malignant tumours was WT
and MEC (8/33 cases).
The occurrence of concomitant neo-

plasms impacts the preoperative diagnosis
and therapeutic regimen. Clinical exami-
nations, imaging examinations, fine nee-
dle aspiration (FNA), and intraoperative
frozen section biopsy should be performed
to increase the accuracy of diagnosis for
synchronous multifocal unilateral lesions.
With regard to the clinical examination, a
fixed tumour with pain, rapid growth, or
symptoms of facial nerve palsy should be
noticed. MRI is useful for precise local
mapping of the different neoplasms, in-
cluding the tumour size, location, nature,
invasion, and nodal metastasis. FNA is
also advocated to aid the diagnostic pro-
cess before surgery. Finally, intraopera-
tive frozen section biopsy may yield a
definitive diagnosis with meticulous ex-
amination of the resected specimens, es-
pecially for tiny tumours, during
histopathological sampling. Therefore, ac-
curate preoperative examination and in-
traoperative assessment are warranted to
optimize the treatment strategy and
improve the final outcomes of patients
with co-existing tumours.
Surgery is the cornerstone of treatment

for these types of lesion. Basically, a
complete resection with adequate free sur-
gical margins is crucial. When it comes to
high-risk malignancies, combined treat-
ments including radical surgery, facial
nerve reinnervation, and adjuvant radio-
therapy are recommended. The prognosis
of synchronous multiple unilateral
tumours of benign and malignant types
is similar to that of routine single malig-
nant neoplasms of the same histopatholog-
ical types.
Synchronous unilateral parotid tumours
of different histological types account for
less than 0.3% of all salivary gland neo-
plasms17. The aetiology and histogenesis
of these entities remain controversial. On
the one hand, there might be a possible
association between the co-existing
tumours with different histopathology.
Srivastava and Nadelman5 considered that
the long-standing presence of benign
tumours might lead to chronic sialadenitis,
which was observed in the involved gland
in several reported cases. Long-standing
chronic sialadenitis could result in epithe-
lial metaplasia, dysplasia, and eventually
carcinoma. A similar viewpoint was pre-
sented in other cases23. On the other hand,
the synchronous occurrence of benign and
malignant tumours has also been consid-
ered to represent independent
events9,10,12,18,21, as the tumours are sepa-
rated from each other and exist indepen-
dently. However, this would not explain
why metastatic nodules of adenocarcino-
ma were found in the synchronous unilat-
eral tumours of WT in the case reported by
Roh et al.6. Therefore, further study is
needed to clarify the underlying pathogen-
esis.
Recent discoveries of genomic alterna-

tions in several salivary gland tumours
have altered the current perception of
some salivary gland tumours, and there
may be a genetic association between the
concomitant tumours24. Take the most
common combination � WT associated
with MEC � as an example: the t(11;19)
translocation resulting in the fusion gene
CRTC1/MAML2 transcript has been
identified in both part of WT and MEC,
which indicates a histogenetic link be-
tween a subset of these tumours
(Fig. 2)25. The CRTC1/MAML2 fusion
protein may disrupt intercellular commu-
nication including cell cycle and differ-
entiation functions by activating both the
cAMP-CERB target and Notch signalling
target26. These genetic aberrations are
recurrent and reproducible and might be
pathognomonic for MEC due to the cyto-
genetic abnormality. The CRTC1/
MAML2 fusion transcript is present in
more than 50% of MEC and is more often
detected in clinically indolent, low-to-
intermediate grade MEC, with a lower
risk of local recurrence and metastasis27.
As for WT, the predominant hypothesis
of pathogenesis is that these tumours arise
from a hyperplasia of ductal tissue and
oncocytic epithelium entrapped in lymph
nodes stimulated by smoking28. The fu-
sion gene transcript has also been
detected in WT by multiple independent
groups and indicates a histogenetic link
between WT and MEC25,29,30. Although
controversy exists, clonal oncocytic
growth induced by CRTC1/MAML2
may make WT prone to malignancy such
as MEC on the basis of metaplasia30.
Moreover, Bell et al.25 reported the fusion
gene as an early or aetiological event in
the development of tumours and/or ma-
lignant transformation based on research
into WT and MEC. Hence, screening for
direct evidence of molecular heterogene-
ity, along with analysis of the t(11;19)
fusion gene, is necessary to determine the
histogenetic link between these tumours.
This study is subject to a few limita-

tions. First, the low incidence of this dis-
ease resulted in the identification of
limited cases for the retrospective analy-
sis. Second, there might be an interpreta-
tion bias concerning the non-standardized
cases reported by different surgeons or
pathologists. Further reports using a stan-
dardized pattern with long-term follow-up
are required.
It is imperative that clinicians take note

of the incidence of synchronous multiple
lesions, in order to contribute to a better
prognosis based on rigorous preoperative
examination and tailored therapeutic regi-
mens.
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