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Abstract
Objectives: The exact role of fine needle aspiration in the pre-operative assessment of patients presenting
with parotid masses is controversial. Some surgeons propose that fine needle aspiration be performed only
selectively in those patients with likely malignant disease, whilst others recommend it for all patients
presenting with such a mass. Intuitively, one would expect older patients to be more likely to suffer
from primary malignant parotid tumours and secondary deposits of malignant skin tumours. Therefore,
we hypothesised that older patients with a parotid mass should undergo fine needle aspiration
regardless of their medical history.

Design: We retrospectively reviewed 197 consecutive parotidectomies to test this hypothesis.
Results: One hundred and twenty-one patients (61.4 per cent) were diagnosed with benign disease,

whilst 76 (38.6 per cent) were diagnosed with malignant disease. Eighty-three per cent of patients aged
60 years or younger had benign disease, as opposed to 35.6 per cent of patients aged more than 60
years. Malignant disease occurred more commonly in patients older than 60 years (odds ratio 8.962, 95
per cent confidence interval 4.607–17.434).

Conclusion: In patients with a parotid mass, fine needle aspiration should be performed on all those aged
60 years or older.
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Introduction
The role of fine needle aspiration (FNA) in the pre-
operative evaluation of patients presenting with
parotid masses is controversial. Some surgeons advo-
cate it in all patients, whilst others are selective, per-
forming FNA only on those patients likely to have
malignant parotid disease. However, for those sur-
geons who use FNA selectively, the current patient
selection guidelines do not take account of the
patient’s age.
The fundamental argument against performing

FNA in all patients is that the majority of parotid
masses are benign. This fact is enshrined in the ‘80
per cent rule’, a common teaching aphorism which
states that 80 per cent of salivary gland neoplasms
occur in the parotid, 80 per cent of these are
benign, and 80 per cent of these benign lesions are
pleomorphic adenoma on histological diagnosis.
This topic is a controversial one, with conflicting

international recommendations. The Scottish
Intercollegiate Guidelines Network makes the non-
parotid-specific recommendation (level D grade
of recommendation) that ‘fine needle aspiration
cytology should be used in the investigation of head

and neck masses’.1 Meanwhile, the American Head
and Neck Society guidelines on the pre-operative
assessment of patients with parotid masses state
that ‘FNA is useful when a parotid tumour is likely
to be metastatic in nature’.2 However, despite these
guidelines, the question of how to identify those
patients with lesions ‘likely to be metastatic in
nature’ remains unanswered. Cohen et al. reviewed
their large institutional experience of salivary gland
malignancy, and suggested groups of patients who
should undergo FNA if a selective policy is to be
practised.3 Namely, FNA should be performed in
patients with: (1) a history of head and neck skin or
aerodigestive tract malignancy; (2) a history of non-
head-and-neck solid tumours; and/or (3) a parotid
mass of suspected non-salivary origin.

Intuitively, one would expect that older patients
presenting with a parotid mass would be more
likely to have both malignant and metastatic pathol-
ogy. Therefore, we designed a study to assess how
age affected the distribution of benign, malignant
and metastatic parotid pathology, and to determine
whether selective usage of FNA is appropriate in
older patients.
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Methods
A retrospective review was performed of all paroti-
dectomies performed by a single surgeon (CT) over
an eight-year period (1998 to 2006). Surgery was per-
formed in one of three institutions. Patients were
identified from a prospectively maintained head
and neck surgery database. Clinical and pathological
data were obtained by reviewing clinical charts, oper-
ative records and histopathology reports. Patients
were excluded if data were incomplete, or if they
presented with a parotid mass but did not undergo
surgical excision. The surgical procedure performed
and the extent of parotidectomy (superficial versus
total) were based on the surgeon’s description of
the procedure in the operative note. Each patient’s
age was recorded as that on the day of surgical
intervention.
Parotid lesions were classified as either benign or

malignant, based on the final pathology report.
Patients presenting with a parotid mass but ultimately
diagnosed as having a non-neoplastic condition were
included in the ‘benign’ category. The primary site of
metastatic disease was based on the patient’s clinical
history of prior malignancies, and on histological
interpretation of metastatic disease within the
parotid.
Data were collated on an Excel spreadsheet pro-

forma (Microsoft Excel 2003; Microsoft, Redmond,
Washington, USA). Comparisons were made between
two groups, those with a final diagnosis of benign
disease and those with malignant disease. In particular,
the age distribution of patients in both groups was
assessed both graphically and statistically. Student’s
t-test for independent samples was used to assess the
means of parametric groups data. The chi-square test
was used to assess for differences in proportions.
Odds ratios are presented together with the
corresponding 95 per cent confidence intervals (CIs).
All statistical analysis was performed using Analyse-It
software (Analyse-It Ltd, Leeds, UK).

Results

Patients
One hundred and ninety-seven patients were ident-
ified during the review period: 111 males (56.3 per
cent) and 86 females (43.7 per cent). Patients’ ages
ranged from five to 90 years, with a mean of 55.3
years (95 per cent CI 52.6–58.0). Forty-seven patients
(23.9 per cent) were described as undergoing paroti-
dectomy, 41 (20.8 per cent) superficial parotidectomy,
36 (18.3 per cent) total parotidectomy, 49 (24.8 per
cent) parotidectomy combined with neck dissection,
19 (9.6 per cent) parotidectomy as part of a temporal
bone resection, two (1 per cent) revision parotidect-
omy and three (1.5 per cent) open parotid biopsy.
Awide spectrum of pathology was found in patients’

parotid masses (Table I). One hundred and twenty-
one patients (61.4 per cent) had benign disease
whilst 76 (38.6 per cent) had malignant disease. The
majority of procedures were performed for one of
three disease processes: pleomorphic adenoma (60
patients, 30.5 per cent), metastatic squamous cell

carcinoma of the skin (25 patients, 12.7 per cent) and
Warthin’s tumour (20 patients, 10.2 per cent). Thirty-
six (18.3 per cent) patients underwent parotidectomy
for metastatic cutaneous malignancy (25 had squa-
mous cell carcinoma and 11 malignant melanoma).

Patient age
The mean patient age was 55.3 years (95 per cent CI
52.6–58). For those patients diagnosed with a benign
process, the mean age was younger, at 47.6 years (95
per cent CI 44.4–50.9) (Figure 1a). For those patients
with malignant disease, the mean age was 67.5 years
(95 per cent CI 64.3–70.5), with the majority of
tumours occurring in older patients (Figure 1b).
This corresponds to a difference in mean age of
19.9 years, comparing patients with benign and malig-
nant pathology (95 per cent CI 15.1–24.7; p<
0.0001). Patients with metastatic skin malignancies
to the parotid were also older on average, with a
mean age of 70.6 years (95 per cent CI 66.1–75.0)
(Figure 1c), compared with patients with other
parotid neoplasms (p< 0.0001). There was no stat-
istically significant difference between the mean age
of patients with malignant metastatic disease (mean
64.6 years, 95 per cent CI 60.1–69.4), compared
with primary parotid malignancy (p= 0.0704).
The incidence of benign parotid histology was cal-

culated after excluding patients beyond a certain age
threshold. Results are shown in Figure 2. In patients
aged less than 63 years, the incidence of benign
disease was 80 per cent.
Based on this result, we recalculated using 60 years

as a simpler threshold age. Of the 107 patients aged
60 years or less, 89 (83.2 per cent) had benign
disease whilst only 18 (16.8 per cent) had malignant
disease. Of the 90 patients aged more than 60 years,
32 (35.6 per cent) had benign disease and 58 (64.4
per cent) had malignant disease. Comparison of the
ratios of benign to malignant disease for the two
age groups showed a statistically significant differ-
ence (p< 0.0001). Patients older than 60 years of
age were more likely to have malignant disease
than those aged 60 years or less (odds ratio 8.9,
95 per cent CI 4.6–17.4). In addition, patients
over 60 years of age were more likely to have
parotid skin malignancy metastases, compared with
younger patients (odds ratio 14.2, 95 per cent CI
4.9–42.2).
In summary, although patients older than 60 years

of age accounted for only 45.7 per cent of all patients
presenting with a parotid mass, 76.2 per cent of malig-
nancies occurred in this age group.

Discussion
Traditional medical teaching states that 80 per cent of
salivary gland neoplasms occur in the parotid, 80 per
cent of these are benign, and approximately 80 per
cent of these benign lesions are diagnosed as pleo-
morphic adenoma. Due to the overall rarity of sali-
vary gland tumours, precise population data on the
incidence and distribution of pathology are scarce;
however, the classic 80 per cent approximation is cor-
roborated by those population studies available.4,5
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Parotidectomy with histological examination
remains the ‘gold standard’ for parotid mass assess-
ment. The role of FNA in the investigation of patients
with parotid masses is controversial. Some surgeons
perform the procedure in all such patients, while
others use it only selectively.3,6 Those who perform
FNA for all patients presenting with a parotid mass
believe it to be beneficial in certain clinical scenarios,
such as patients with metastatic or malignant disease,
for whom pre-operative diagnosis enables appropriate
counselling regarding the extent of surgery (including
the risk of facial nerve sacrifice) and the exact surgical
plan (particularly whether selective neck dissection
will be performed). Fine needle aspiration may also
permit the diagnosis of conditions best managed by
non-operative means, such as lymphoma; and in
those patients with high perioperative risk, due to con-
comitant medical morbidities. Further support for uni-
versal FNA of parotid masses comes from a recent
study showing that a pre-operative diagnosis of malig-
nancy (based on parotid mass FNA) may result in a
more complete surgical resection.7

The principal argument against performing FNA
for all parotid lesions is that almost all patients will
ultimately require a parotidectomy for diagnosis,
and that, based on the 80 per cent rule, the majority
of lesions are expected to be benign and will be ade-
quately treated by parotidectomy. In addition, cyto-
logical interpretation is difficult, requiring an
experienced cytopathologist with an interest in sali-
vary gland disease. This diagnostic challenge may
potentially result in a delay in diagnosis.8

The reported sensitivity and specificity of FNA in
the diagnosis of parotid lesions vary from 69 to 96
per cent, while its reported sensitivity and specificity
in the diagnosis of malignant lesions range from 57 to
88 per cent and from 86 to 100 per cent, respect-
ively.3,9–18 Furthermore, if insufficient tissue is

TABLE I
HISTOLOGICAL DIAGNOSES OF PATIENTS PRESENTING WITH

PAROTID MASS

Pathology Pts (n)

Metastatic malignancy
SCC, skin primary 24
SCC, primary unknown 8
SCC, aerodigestive tract primary 4
SCC, metastatic spindle cell carcinoma 1
Malignant melanoma 11
Primary malignancy
Adenocarcinoma (NOS) 5
Salivary duct carcinoma 2
Lymphoma 4
Marginal zone B cell lymphoma∗ 4
Acinic cell carcinoma 3
Mucoepidermoid carcinoma 3
Basal cell carcinoma 2
Adenoid cystic carcinoma 1
Carcinosarcoma ex-pleomorphic adenoma 1
Chondrosarcoma ex-pleomorphic adenoma 1
Sarcoma of peripheral nerve origin 1
Neuroendocrine carcinoma of parotid 1
Total malignancies 76
Benign lesions
Pleomorphic adenoma 60
Warthin’s tumour 20
Chronic sialadenitis 9
Lipoma 7
Basal cell adenoma 3
Myoepithelioma 3
Lymphoepithelial cyst 3
Normal gland 3
Recurrent pleomorphic adenoma 2
Haemangioma 2
Lymphangioma 2
Inclusion cyst 2
Masseter haemangioma 1
Cat scratch disease 1
Cystic hygroma 1
Radiation changes 1
Tuberculosis 1
Total benign lesions 121

∗Previously termed maltoma. Pts= patients; SCC= squamous
cell carcinoma; NOS= not otherwise specified

FIG. 1
Age distribution of patients presenting with a parotid mass, for
(a) benign disease (mean, 47.6 years), (b) malignant disease
(mean, 67.5 years) and (c) metastatic skin malignancy (mean,
70.6 years). The continuous line represents the normal plot.
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aspirated the procedure will need to be repeated,
potentially causing further delay. Finally, parotid
gland FNA is not without complications, with
reported cases of parotitis and haematoma formation
(which in turn make surgical dissection more
difficult).19

Our study found that older patients presenting with
parotid masses were more likely to have malignant
disease. Patients with a malignant parotid mass
were on average 20 years older than those with a
benign mass. In our patient population, the assump-
tion that 80 per cent of parotid lesions are benign
was only true for patients younger than 60 years.
We found that 64.4 per cent of patients older than
60 years had malignant disease. Whilst this finding
seems logical, we wish to use it to emphasise that
the majority of patients older than 60 years who
present with a parotid mass will ultimately be diag-
nosed with a malignant condition. Therefore, these
patients will probably benefit from pre-operative
diagnosis of malignancy. Hence, we propose that if
a surgeon wishes to perform pre-operative FNA on
only selected patients, age should be an important
consideration, and that a selective approach is not
appropriate in patients older than 60 years.
The overall incidence of benign disease in our

study was 61 per cent, lower than expected. This
finding is probably due to the fact that our institution
is a tertiary referral centre for head and neck malig-
nancy, and therefore treats a higher than expected
number of patients with metastatic cutaneous carci-
noma to the parotid gland. Other tertiary referral
centres have also found an unexpectedly high rate
of malignancy.3

Metastatic cutaneous malignancies to the parotid
gland have an estimated incidence of 0.1 to 10 per
cent; in some populations, these represent the com-
monest type of parotid malignancy.20 The vast
majority of such metastases are from squamous cell
carcinoma, followed by malignant melanoma. We
found a similarly high rate of metastatic disease in
our parotidectomy patients, of 19.2 per cent.
Patients with metastatic skin malignancies in the
parotid gland were older, with a median age of 74

years; of our 36 patients with metastatic skin
disease to the parotid, only four (11.1 per cent)
were aged 60 years or less. This finding supports the
role of FNA in older patients or those with a
history of head and neck cutaneous malignancy, in
order to maximise pre-operative identification of
malignant disease.

• The role of fine needle aspiration cytology in
the pre-operative evaluation of patients
presenting with parotid masses is controversial

• This study found that older patients were more
likely to suffer from primary malignant parotid
tumours or secondary deposits of malignant
skin tumours, compared with younger patients

• Fine needle aspiration should be performed in
all patients presenting with a parotid mass who
are aged 60 years or older

The rationale for selective performance of parotid
mass FNA is based on maximising the identification
of malignant and metastatic disease, whilst not delay-
ing diagnosis in those patients with a benign process.
Previous guidelines published by Cohen et al. pro-
posed that FNA be performed selectively in patients
with: (1) a history of head and neck or aerodigestive
tract malignancy; (2) a history of non-head-and-neck
solid tumours; and/or (3) suspected non-salivary
pathology.3 However, we feel that these guidelines
should be amended to incorporate the need for
FNA in any patient aged 60 years or more presenting
with a parotid mass.
To clarify, we emphasise that we do not wish to dis-

courage the use of FNA in patients younger than 60
years. Rather, we recommend that all patients older
than 60 years who present with a parotid mass
should undergo mandatory FNA, regardless of
whether the local policy specifies selective or univer-
sal FNA.

Conclusion
This study demonstrated that parotid gland malig-
nancy (both primary and metastatic) occurred more
commonly in older patients. We recommend that,
regardless of local protocol, a policy of universal
FNA should be advocated in all patients aged 60
years or more who present with a parotid mass.
Furthermore, the previously suggested guidelines
for selective FNA of parotid masses should be
amended to ensure that all patients aged 60 years
or more undergo FNA during their initial
investigation.
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