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Abstract

Malignant parotid tumors account for approximately 20% of all parotid lesions. In addition to the various primary parotid
lesions there are secondary parotid malignancies, such as metastases or lymphomas. Data on histopathological distribution
of all malignancies—including secondary parotid lesions—is limited. Recent evidence indicated a rising surgical incidence
of secondary parotid malignancies. This study aims to review the distribution of malignancies in parotid resections from a
salivary gland center. A retrospective review of prospectively collected data for all patients who had received parotidectomy
between 2014 and 2019 was performed. Histopathological distribution was displayed separately for all parotid malignancies
and for primary parotid malignancies. Further, patients™ characteristics were compared between benign and malignant parotid
lesions and between the two most common malignant parotid lesions. Out of 777 patients, 614 (78.9%) patients had a benign
and 164 (21.1%) patients had a malignant parotid lesion. The most common parotid malignancy was metastatic cutaneous
squamous cell carcinoma (¢SCC) accounting for 35.4% of all parotid malignancies. 71.5% of all malignant lesions were
secondary malignancies. Patients with metastatic cSCC were significantly older (p <0.001) and significantly more likely to
be male (p <0.001) than patients with primary parotid malignancies. No significant difference was found when the lesion size
of metastatic cSCC was compared to primary parotid malignancies (p=0.216). The present study shows the high prevalence
of secondary parotid malignancies in patients who had received parotidectomy. Furthermore, it confirms a rising surgical
incidence of metastatic cSCC to the parotid gland in a series from a salivary gland center. At this time, parotid surgery for
malignant lesions is more likely to be performed for metastases than for primary parotid malignancies.

Background

Parotid tumors are rare, as they represent just up to 3% of all
tumors in the head and neck. It is estimated that around 12
to 21% of these tumors are malignant. [1-4] Generally, the
therapy of choice for parotid masses is parotidectomy with
differing extent depending on the tumor’s entity and size.
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Preoperative differentiation between benign and malig-
nant lesions can be challenging. It has been shown that pri-
mary malignant parotid tumors compared to benign ones are
associated with demographic variables such as higher age
[1, 5] and with clinical variables such as facial nerve palsy
and pain [6]. While up to 95% of benign parotid tumors were
shown to be Warthin’s tumor or pleomorphic adenoma [4,
5], histological distribution in malignant parotid tumors is
more varied. Overall, 22 histopathological entities of pri-
mary malignant parotid tumors have been described that are
much more evenly distributed than in benign parotid tumors
[7]. Mucoepidermoid carcinoma seems to be the most com-
mon histopathological subtype of primary parotid malig-
nancies [1, 8—10]. Most studies that describe histopatho-
logical epidemiology of parotid malignancies exclusively
report primary malignant tumors [1, 5, 8, 9]. Apart from



these primary parotid malignancies, there is a various num-
ber of secondary parotid malignancies. The parotid gland is
the last of salivary glands to become encapsulated and this
results in entrapment of lymphoid tissue within the parotid
and entrapment of parotid ducts/acini within the periparotid
lymph nodes parenchyma. Therefore, the parotid gland is
the only salivary gland that contains lymph nodes. Conse-
quently, secondary parotid malignancies can either occur
as lymph node metastases or by infiltration of the parotid
parenchyma. Particularly for populations with intense sun
exposure (especially Australia), secondary parotid malignan-
cies historically account for a high proportion of all parotid
malignancies of up to 72-77%. This is mainly due to the
high number of parotid metastasis by cutaneous squamous
cell carcinomas (cSCC) found in this population [11, 12].
While limited, the data on secondary parotid malignancies
from geographical regions other than Australia does indi-
cate that 25% of parotid malignancies are of non-parotid
origin (found in a population treated between 1997 and 2004
in Spain) [13]. More current data suggests a rising surgi-
cal incidence of secondary parotid malignancies in central
Europe [14].

Therefore, this study aims to provide a current overview
of histopathology of all malignancies, including secondary
parotid malignancies, found in a series of patients that was
treated surgically for a parotid mass in a European high-
volume center.

Material and Methods

A retrospective review of prospectively collected patient
data was performed, with these patients having been treated
surgically for a parotid mass at the Department of Otolar-
yngology of the University Hospital of Augsburg between
March 2014 and November 2019. Demographic (age at the
time of operation and gender), imaging (size of tumor and
side), operation-specific (approach) as well as histopatho-
logical data was obtained prospectively for each patient.
The tumor’s size was defined by measuring the longest
diameter, while the side was noted as right, left or bilat-
eral. The surgical approach for the oncological resection of
the lesion was obtained from the surgery protocol. Histo-
pathology was recorded for each tumor by reviewing the
pathologist’s reports and verified by reviewing the patient’s
clinical records. The histopathological standard workup for
tumors occurring in the parotid gland included an essen-
tial morphological evaluation based on Hematoxylin and
Eosin (H&E) and Periodic Acid-Schiff (PAS) staining. In
cases where the diagnosis was readily made on conventional
staining, an immunohistochemical panel comprised p63,
cytokeratin 7, cytokeratin 5/14, and CD117. DOG1 was used
in cases where acinic carcinoma was suspected. PanTRK

immunohistochemistry was used since 2019 in malignant
cases and was not restricted to secretory carcinoma. In cases
where a metastatic origin had to be considered, a broad
spectrum of further antibodies, including neuroendocrine
markers was used. To confirm mucoepidermoid carcinoma
in doubtful cases, MAML2-FISH analysis was performed.
Approval of the ethics committee of the University Hospital
of Augsburg was obtained for the study (BKF: 2018-15) and
all patients provided written consent for their participation
in this study. Firstly, demographic and imaging data was
compared between benign and malignant parotid tumors
descriptively and differences were tested for statistical sig-
nificance. Secondly, histopathological distribution of all
parotid malignancies was analyzed and displayed descrip-
tively. Age, gender, mean lesion size, and surgical approach
were analyzed for statistical differences between the two
most frequent entities metastatic cSCC and primary parotid
malignancy. Lastly, the distribution of histopathological
entities of primary parotid malignancies was analyzed and
displayed descriptively. The Mann—Whitney-U-test was used
for metric, non-normally distributed variables, whereas the
Chi-square-test was utilized for nominal variables, respec-
tively. Statistical analyzes were performed using SPSS soft-
ware version 19.0 (IBM, Armonk, NY).

Results

Table 1 displays basic demographic characteristics and
sonographic data of patients treated surgically for benign
and malignant parotid tumors as well as results of analyses
regarding statistical comparison of these data.

Overall, 777 patients—all of them having been—treated
surgically for parotid masses between March 2014 and
November 2019 were included in this study. Of these 613
(78.9%) showed a benign and 164 (21.1%) showed a malig-
nant tumor. Patients with malignancies were significantly
older than those with benign tumors (p <0.001; 69.7 + SD
17.4 vs 57.8 +SD 15.2 years). Benign and malignant parotid
tumors were both found more often in males than in females
(59.2% vs 40.8% and 68.3 vs 31.7%). Furthermore, males
showed a significantly higher likelihood of parotid malig-
nancy than females and vice versa: females showed a sig-
nificantly higher likelihood of a benign parotid tumor than
males, respectively (p=0.034). Benign parotid tumors were
localized on the right side in 277 cases and on the left side
in 311 cases while a malignancy was found on the right side
in 75 cases and on the left side in 87 cases. As expected,
there was no significant difference concerning the side of
lesion when comparing benign and malignant parotid tumors
(p=0.203). 25 patients showed bilateral manifestation of
a benign parotid lesion and two patients (one patient with
chronic lymphatic leukemia and, one patient with metastases



Table 1 Demographic/imaging

- h . Independent variable Benign tumors Malignant tumors Significance p <0.05

data of patients with benign and

malignant parotid tumors Number of patients 613 164
Mean age (years) (SD) 57.8 (15.2) 69.7 (17.4) U=26,698.0; p<0.001*
Male n (%) 363 (59.2) 112 (68.3) X2=4,485; p=0.034
Female n (%) 250 (40.8) 52 (31.7)
Right side n 277 75 X2=3,189; p=0.203
Left side n 311 87
Both sides 25 2 X%=3,153; p=0.076
Size (mm) (SD) 28.5 (15.4) 32.2 (20.1) U=41,088.0; p=0.132

SD standard deviation, n number of patients

Statistically significant result

of squamous cell carcinoma) showed bilateral manifestation Figure 1 displays the histopathological distribution of
of parotid malignancy. In terms of bilaterality no significant ~ parotid malignancies found in all 164 patients as well as
difference was found between malignant and benign tumors  their mean age and gender. 71.5% of all malignant parotid

(p=0.076). lesions were secondary malignancies while 28.5% were
Fig. 1 Descriptive data on distribution of all parotid malignancies noma, RCCrenal cell carcinoma, C carcinoma, M metastases, CUP-
and basic demographic variables for each abovementioned subgroup. syndrome carcinoma of unknown primary syndrome, SD standard
a All parotid malignancies. b Demographic variables. SCC squamous deviation

cell carcinoma, MM malignant melanoma, MCC Merkel cell’s carci-



primary malignancies. Among the secondary malignan-
cies, the most common entity was infiltration/metastasis
of cutaneous squamous cell carcinoma (SCC) (35.4%),
followed by lymphomas (14.0%), metastases of malignant
melanoma (MM) (6.1%), carcinoma of unknown primary
syndrome (CUP syndrome) (3.7%), metastases of mucosal
SCC (3.0%), metastases of Merkel cell’s carcinomas (2.4%),
infiltration by Merkel cell’s carcinomas (1.8%), metastases
of breast cancer (1.2%) and metastases of renal cell carcino-
mas (1.2%). Rare cases included one infiltration by a basal
cell carcinoma, one Langerhans’ histiocytosis, one sarcoma,
and one metastasis of a sinonasal adeno carcinoma.

In all six cases of CUP syndrome, an intraparotideal
lymph node metastasis of a squamous cell carcinoma was
diagnosed. In four cases the diagnosis was made using core

Fig.2 Poorly differentiated squamous cell carcinoma. a H&E Mag-
nification 2.5 X—Image of a cohesive neoplasm with solid growth
pattern. b H&E Magnification 40 X—the tumor cells show a rela-
tively monomorphic appearance with enlarged atypical nuclei, very
scant cytoplasm, and increased mitotic activity. ¢ p63 Magnification

needle biopsy, while in two cases parotidectomy revealed the
diagnosis after inconclusive fine needle aspiration cytology
had been performed. At the time of these two cases, core
needle biopsy was not established routinely in the authors’
department. In all cases no prior primary malignancy existed
in the medical history. Whole-body FDG-PET-/CT scan and
panendoscopy including bilateral tonsillectomy and blind
biopsies from the tongue base and nasopharynx could not
identify a primary tumor site. Parotidectomy and ipsilat-
eral neck dissection was performed in each case. Figure 2
displays a multipart image of a parotid SCC metastasis in
a patient with CUP syndrome. The cervical lymph nodes
were tumor-free in four cases, while one patient showed one
lymph node metastasis and one patient showed a lymph node
metastasis with extracapsular extension (ECE). One patient

40 x—strong nuclear expression of p63 in all tumor cells. d Cytoker-
atin 5 Magnification 40 X—homogenous cytoplasmic and mem-
branous expression of CK5—CK7, CD56, TTF1 and NUT are not
expressed; pl6 showed a weak mosaic like expression pattern



was diagnosed with pulmonary squamous cell carcinoma
18 months after diagnosis of CUP syndrome.

Of the 58 patients with infiltration/metastasis of cutane-
ous SCC, 31 (53.4%) patients showed parotid lymph metas-
tasis and 27 (46.6%) had infiltration of the parotid paren-
chyma. In all cases of metastatic cutaneous squamous cell
carcinoma to the parotid gland there was a known cutane-
ous squamous cell carcinoma primary of the head and neck.
The skin cancer had been removed prior to parotidectomy
in 31/58 cases (53.4%). Skin cancer and the parotid were
removed simultaneously in 27/58 cases (46.6%). In all 58
patients (100%), unilateral neck dissection was performed.

Patients with infiltration/metastasis of cutaneous SCC
were the oldest with the mean age being 78.4 years. Patients
showing metastases of MM and lymphoma were the young-
est with a mean age of 55.8 and 58.1 years, respectively.
Patients with primary parotid malignancies had a mean age

of 66.1 years. In terms of gender, there was a male pre-
dominance in patients with infiltration/metastasis of cutane-
ous SCC (86.2%), CUP syndrome (83.3%), mucosal SCC
(60.0%), metastases of MM (80.0%), metastases of Merkel
cell’s carcinoma (75.0%), and infiltration by Merkel cell’s
carcinoma (66.7%). Gender was distributed fairly equally in
primary parotid malignancies (51.1% vs 48.9%), lymphomas
(56.5% vs 43,5%), and metastases of kidney cell carcinoma
(50% vs 50%).

Table 2 illustrates basic demographic data, mean size,
surgical approach, as well as histopathological data for the
two largest groups of parotid malignancies examined in this
study. As mentioned above, patients with parotid infiltra-
tion/metastasis of SCC were predominantly male (86.2%
vs 13.8%) whereas gender distribution was almost equal
in patients with primary malignancy of the parotid gland
(51.1% vs 48.9%, p<0.001). The mean age of patients

Table 2 Demographic/imaging/operation-specific/histopathological data of patients with primary parotid malignancies and parotid infiltration/

metastasis of cutaneous squamous cell carcinoma

Independent variable Primary malignancy Cutaneous SCC (metastasis or infil-  Significance p <0.05
tration)

Number of patients 47 58

Male n (%) 24 (51.1) 50 (86.2) X?=15,410; p<0.001*

Female n (%) 23 (48.9) 8(13.8)

Mean age (years) (SD) 66.1 (15.4) 78.4 (10.8) U=676.0; p<0.001*

Mean size (mm) (SD) 31.7 (19.7) 35.5(17.9) U=959.5;p=0.216

Partial/Superficial =8 (17.0)
Total =23 (48.9)
Radical =16 (34.0)

Approach (Parotidectomy) (%)

Ipsilateral neck dissection (%) 40 (85.1)
No neck dissection (%) 7(14.9)
pPNX (%) 7 (14.9)
pNO (%) 29 (61.7)
pN1 (%) 4(8.5)
pN2a (%) 0(0)
pN2b (%) 6 (12.8)
pN2c (%) 0(0)
pN3a (%) 0(0)
pN3b (%) 12.1)
PnX (%) 0(0)
Pn0 (%) 37 (78.7)
Pnl (%) 10 (21.3)
VX (%) 0(0)

VO (%) 47 (100)
V1 (%) 0(0)

LX (%) (0)

LO (%) 42 (89.4)
L1 (%) 5 (10.6)

Partial/Superficial =6 (10.3)
Total =34 (58.6)
Radical=18 (31.0)
58 (100)

0@

0@

33 (56.9)

10 (17.2)

0@

12 (20.7)

0(0)

0 (0)

3(5.2)

23 (39.7)

22 (37.9)

13 (22.4)

23 (39.7)

29 (50.0)

6 (10.3)

23 (39.7)

28 (48.3)
7(12.1)

SD standard deviation, n number of patients, Pn perineural invasion, V vascular invasion, L lymphovascular invasion

“Statistically significant result



with parotid infiltration/metastasis of SCC was 78.4 +SD
10.8 years and the mean age of patients with primary parotid
malignancy was 66.1 +SD 15.4 years (p<0.001). In term
of lesion size, there were no statistically significant differ-
ences between primary parotid malignancies and parotid
infiltration/metastasis of SCC (31.7 £SD 19.7 vs 35.5+SD
17.9 mm, p=0.216). Surgical approach was slightly more
invasive for parotid infiltration/metastasis of SCC compared
to primary parotid malignancy. Partial/superficial parotidec-
tomy was used in 17.0% of patients with primary parotid
malignancy and only in 10.3% of patients with parotid infil-
tration/metastasis of cSCC. 58.6% of patients with parotid
infiltration/metastasis of cSCC and 48.9% of patients with
primary parotid malignancy received total parotidectomy.
Radical parotidectomy was performed on 31.0% of patients
with infiltration/metastasis of cSCC and 34.0% of patients
with primary parotid malignancy. All patients with parotid
infiltration/metastasis of cSCC received ipsilateral neck dis-
section. 85.1% of patients with primary parotid malignancy
received unilateral neck dissection, whereas 14.9% with low-
grade carcinoma did not undergo neck dissection. Pathologi-
cal lymph node status of the neck dissection was classified
according to the 8th version of the TNM classification [15].
Pathological cervical lymph nodes were found in 43.1%
of patients with metastatic cSCC and in 23.4% of patients
with primary parotid malignancy. Pn-, V- and L-status was
not available for 39.7% of patients with metastatic cSCC as
resection of the primary skin tumor had been performed in
other departments than the authors’ in these cases. Among
cases in which Pn-, V- and L-status was available, Pnl-,

V1- and L1-status was diagnosed in 37.1% (13/35), 17.1
(6/35) and 20.0% (7/35) of patients with metastatic cSCC.
In patients with primary parotid malignancy Pnl, V1 and
L1-status was diagnosed in 21.3% (10/47), 0% (0/47) and
10.6% (5/47) of these cases, respectively.

Figure 3 displays the histopathological distribution of pri-
mary parotid malignancies found in 47 patients. The most
common entity was acinus cell carcinoma (21.3%), followed
by mucoepidermoid carcinoma (14.9%), salivary duct carci-
noma (14.9%), epithelial-myoepithelial carcinoma (12.8%),
adenoidcystic carcinoma (10.6%), myoepithelial carcinoma
(8.5%), primary SCC of the parotid gland (8.4%), and, lastly
basal cell adenocarcinoma (4.3%). Also, there was one
patient with adeno carcinoma, one patient with lymphoepi-
thelial carcinoma and one patient with small cell carcinoma.

Discussion

While there is an extensive amount of literature showing the
histopathological distribution of primary parotid malignan-
cies, it lacks comprehensive studies displaying all malignant
lesions, including secondary malignancies of the parotid
gland. Thus, the main objective of this study was to show
updated numbers of primary and secondary parotid malig-
nancies and their characteristics among patients with a sur-
gically treated parotid lesion in a center for salivary gland
surgery in a short period.

Parotid surgery was performed on a total of 777 patients
between March 2014 and November 2019. 613 (78.9%)

Fig. 3 Descriptive data on distribution of primary parotid malignancies. C carcinoma, SCC squamous cell carcinoma



benign tumors and 164 (21.1%) malignant tumors were
found, which is in line with current literature reporting
approximately 20% of all parotid masses being of malignant
histopathology [1-4]. Also corresponding with the literature,
the mean age of patients with benign parotid tumor in this
series (57.8 +SD 15.2 years) was significantly lower than
that of patients with malignant parotid tumor (69.7 +SD
17.4 years; p<0.001) [1, 5]. While the mean age difference
was 9.6 years in a publication by Maahs et al. [1], which
exclusively included parotid tumors, and 12 years in a study
by De Oliveira et al. [5], (which included all salivary gland
tumors), mean age difference in this series was as high as
22.0 years. This was mainly due to the fact that all malig-
nancies found in the parotid gland were included. These
contained a high number of relatively old patients (mean
age 78.4+SD 10.8 years) showing infiltration/metastasis
of cutaneous squamous cell carcinoma (cSCC). This means
that: the older a patient with a parotid mass is, the higher
the likelihood of malignancy. In contrast to many previ-
ous studies, in this series there was a male predominance
in benign parotid tumors (male:female ratio of 1.45:1) as
well as in malignant parotid tumors (male:female ratio of
2.15:1). Male predominance in benign tumors can probably
be explained by the fact that in this study 42.7% of all benign
tumors were Warthin’s tumors compared to only 8.3% and
16.3% in previous studies [1, 16], as well as the fact that
Warthin’s tumor is clearly associated with male gender [4]
and is rising in incidence [17]. The male predominance
among malignant tumors in this series is likely also due
to the fact that all malignancies found in the parotid gland
with a high percentage of infiltration/metastasis of cutaneous
SCC (86.2% males) were displayed.

As far as the side of the lesion, as expected, there was
no statistically significant difference between benign and
malignant parotid tumors (p =0.203). Moreover, although
25 benign parotid lesions (4.1%) and only two (1.2%) malig-
nant tumors were bilateral, this difference was not significant
(p=0.076). Therefore, bilaterality was found not to be asso-
ciated with benign histopathology. Since all bilateral benign
lesions were Warthin’s tumors and frequency of Warthin’s
tumor within the group of benign parotid tumors has gener-
ally been growing over the last few decades [4], it is possi-
ble that bilateral benign parotid lesions will be significantly
more common in the future than bilateral malignancies.
Furthermore, the lesion’s size was not significantly differ-
ent when comparing benign and malignant parotid tumor
in this series (p=0.132). This finding supports the results
of previous studies [18]. A possible explanation could be
that malignant parotid tumors were shown to grow faster
than benign tumors, yet become symptomatic earlier through
symptoms such as pain or facial nerve palsy [6].

In addition, infiltration/metastasis of cutaneous squamous
cell carcinoma (cSCC) was found to be the most frequent

histopathological subgroup, which represented 35.4% of all
parotid malignancies. This was followed by primary parotid
malignancies, which accounted for 28.5% and lymphomas,
which represented 14.0% of all parotid malignant lesions.
6.1% of parotid malignancies were metastases of malignant
melanomas and 3.7% were metastases of CUP syndrome.
Overall, 71.5% of all malignant parotid lesions were sec-
ondary malignancies and 28.5% were primary malignan-
cies. To date, studies displaying all parotid malignancies,
including secondary malignancies, are rare. Such studies
were mostly conducted in Australia where SCC incidence
is traditionally high due to the population’s extensive expo-
sure to ultraviolet radiation [19]. In an Australian series of
71 patients who were treated surgically for a parotid malig-
nancy, 26.8% of them were found to have primary parotid
malignancies. Infiltration/metastasis of cSCC accounted for
59.2% of all parotid malignancies in this study [12]. Similar
results were found in another Australian study by Bron et al.,
which included 232 patients with parotid malignancy. 23.3%
of these patients showed primary malignancies. In this case,
too, the largest group was metastatic cSCC—accounting for
43.5% of all parotid malignancies in this study [11]. Among
the limited data concerning secondary parotid malignan-
cies from geographical regions other than Australia there
is one abovementioned analysis from Spain that displayed
data of 48 patients treated for parotid malignancy between
1997 and 2004. 75% of these were primary parotid malig-
nancies. Metastatic cSCC accounted for only 16.7% of all
parotid malignancies compared to 35.4% in this series. Con-
sequently, it seems that the surgical incidence of secondary
parotid malignancies has increased in Europe over the last
few decades. In part, this may be due to an increasing life
expectancy in Europe [20] leading to a rising incidence of
¢SCC [21] with an increased percentage of metastatic cSCC
to the parotid gland. A recent German study supports this
observation by describing the surgical incidence of parotid
metastases over the last four decades [14]: In a study that
included 108 patients with surgically treated parotid malig-
nancies between 1975 and 2015 the incidence of parotid
metastasis was reported to have increased from 10% between
1975 and 1985 to 57% between 2006 and 2015. In this series
of 164 patients with surgically treated parotid malignancy
between 2014 and 2019, 57.5% patients presented metastatic
parotid malignancy, which is in line with the cited study.
Accounting for 35.2% of all malignant parotid lesions, the
most common metastatic parotid malignancy was ¢SCC,
which is also in line with the 35.4% found in this series.
Overall, these results from a large and current series
of patients treated surgically for parotid malignancy con-
firm the increased surgical incidence of secondary parotid
malignancies mainly due to metastasis of cSCC. However,
it must be stated that this was a hospital-based study and
not a population-based study. This means that the presented



incidences are incidences of surgical cases and not epide-
miological incidences.

As mentioned above, the two most common parotid
malignancies in this series were infiltration/metastasis of
¢SCC (n=58) and primary parotid malignancy (n=47).
Males had a significantly higher likelihood of showing
parotid infiltration/metastasis of cSCC than primary parotid
malignancy. This was mainly due to the known high inci-
dence of cSCC found in men compared to women [22, 23]
and a rather even distribution of gender in primary parotid
malignancies [10]. There was a significant difference
between mean age of patients showing infiltration/metastasis
of ¢SCC (78.4+SD 10.8 years) and patients with primary
parotid malignancy (66.1 +SD 15.4 years). This is in line
with registry data showing the mean age of diagnosis of pri-
mary parotid malignancy being in the seventh decade of life
[10] and median age of diagnosis of cSCC being 80 years
[24]. Interestingly, there was no significant difference
between the mean size of parotid primary malignant lesions
and parotid infiltration/metastasis of SCC, even though mean
values were 31.7+SD 19.7 mm and 35.5+SD 17.9 mm,
respectively. This could indicate that there is a lack of a
sufficient parotid staging when head and neck ¢SCC is first
diagnosed. In presence of a sufficient parotid staging, e.g.
by B-mode ultrasound (US), metastases to the parotid gland
should be detected earlier than primary parotid malignancies
and mean size of metastatic lesions would be lower than that
of primary parotid lesions. To avoid overtreatment and to
plan adequate oncological resection in case of a suspicious
parotid lesion, malignancy can be confirmed by US-guided
fine-needle aspiration cytology (FNAC). In diagnostic of a
malignant versus a benign parotid lesion FNAC shows a sen-
sitivity and specificity of 78-82% and 90-98%, respectively
[25, 26]. An even higher sensitivity (94%) and specificity
(98%) can be reached by US-guided core needle biopsy [27].

Lastly, the surgical approach was more invasive for
parotid infiltration/metastasis of SCC than for primary
parotid malignancy in this study. While 89.6% of patients
with metastatic SCC to the parotid gland received a total
or radical parotidectomy, total or radical parotidectomy
was only performed in 82.9% of patients with a primary
parotid malignancy. On the other hand, 17.0% of patients
with a primary parotid malignancy received a partial or
superficial parotidectomy which was only the case for
10.3% of patients with metastatic cSCC to the parotid
gland. The explanation for this difference is that all pri-
mary malignancies that were resected by partial/superficial
parotidectomy were low-grade carcinomas. In these cases,
the malignancy had not been expected prior to surgery.
Sonographic follow-up was performed in the presence
of RO resection. Pathological cervical lymph nodes were
found in 43.1% of patients with metastatic cSCC and in

23.4% of patients with primary parotid malignancy. Pn-,
V- and L-status was positive in 37.1%, 17.1, and 20.0%
of patients with metastatic cSCC (when available) and in
21.3%, 0% and 10.6% with primary parotid malignancy,
respectively. The distribution of these histopathological
parameters is most likely due to the fact that metastatic
malignancy when compared to primary malignancy is
more aggressive and has possibly been developing for a
longer time.

In the subgroup of primary parotid malignancies, the
most frequent tumor was acinic cell carcinoma (21.3%),
followed by mucoepidermoid carcinoma (14.9%), salivary
duct carcinoma (14.9%), epithelial-myoepithelial carci-
noma (12.8%), and adenoid cystic carcinoma (10.6%). In
most previous studies either mucoepidermoid carcinoma
[1, 8, 28], adenoid cystic carcinoma [6], or adenocarci-
noma [12] were the most frequent primary parotid malig-
nancy. These differences in distribution of primary parotid
tumors may be due to populations differing between geo-
graphical regions and due to the relatively small sample
groups of primary parotid tumors with various histopatho-
logical entities. Further research is needed to evaluate the
histopathological distribution of primary parotid malig-
nancies and the influence of risk factors.

Conclusion

The present study displays a comprehensive overview of
histopathological distribution of parotid malignancies in
a current series of patients treated surgically for a parotid
malignancy. Results show a high percentage of secondary
parotid malignancies among all malignant parotid tumors
with infiltration/metastasis of cutaneous squamous cell
carcinoma being the most common malignancy in the
parotid gland. Patients with parotid infiltration/metastasis
of cutaneous squamous cell carcinoma were significantly
older and more likely male than patients with a primary
parotid tumor. The presented data confirms the recently
found increase in surgical incidence of secondary parotid
malignancies among the limited data from Europe. Fur-
thermore, it shows that parotid surgery nowadays more fre-
quently means surgery of metastases rather than surgery of
primary malignancies. These results of the updated num-
bers on distribution of parotid malignancies and patients’
characteristics can help clinicians with differential diag-
nosis in presence of a suspicious parotid lesion.
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