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ABSTRACT

disease, and to determine the impact on surgical outcome.
surgical procedure was determined.

RESULTS
incidence of neck dissection.

all other clinical information.
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INTRODUCTION  Fine needle aspiration (FNA) is a safe and quick method of diagnosing superficial lumps, which aids preop-
erative planning. However, FNA of the parotid gland has not gained the widespread acceptance noted in other head and neck
lumps. The aim of this study was to determine the ability of FNA of the parotid gland to differentiate benign and malignant

METHODS A retrospective analysis of 201 consecutive parotid operations with preoperative FNA in a large district hospital in
the UK was performed. The diagnostic characteristics were calculated for benign and malignant disease, and the impact on

In identifying benign disease, FNA has a sensitivity of 85% and a specificity of 76%. In detecting malignant dis-
ease, FNA has a sensitivity and specificity of 52% and 92% respectively. A false positive on FNA was associated with a higher

CONCLUSIONS  FNA is a useful diagnostic test. However, owing to low sensitivity, it is necessary to interpret it in the context of
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There is a wide range of parotid gland pathologies that
are not readily differentiated by either clinical or radiologi-
cal means. The role of fine needle aspiration (FNA) remains
controversial in the preoperative investigation of parotid
lesions.!? FNA of the parotid gland is a safe, reliable, rapid
and cost effective procedure that has the potential to dif-
ferentiate between non-neoplastic and neoplastic disease,
and furthermore between benign and malignant neopla-
sia.>* FNA offers the surgeon the ability to risk-stratify pa-
tients, to counsel them appropriately and to avoid surgery
in those cases where it is not appropriate or unnecessary.
Moreover, should a benign process be suspected on FNA,
the facial nerve can be preserved safely.>®

FNA is used to identify neoplasia, which is the process
of abnormal cell division. This may be either benign or
malignant, which relates to the ability of the abnormal cells
to spread to secondary sites.

The sensitivity and specificity of parotid FNA in dis-
tinguishing neoplastic from non-neoplastic (eg infection)
disease is reported to be between 79% and 100%, and
between 71% and 100% respectively.*”8 The sensitivity and
specificity of FNA in distinguishing between benign and
malignant neoplasia is between 33% and 100%, and be-
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tween 67% and 100% respectively.”*!° Sensitivity is gener-
ally lower and more variable than specificity."!!>13

Variability in the diagnostic accuracy varies with
operator experience and geographical location owing to
differences in referral patterns as well as in the prevalence
of benign and malignant disease."'* However, concerns
regarding the diagnostic accuracy of FNA, the high
prevalence of benign versus malignant lesions and the
similarity in operative management irrespective of the
FNA diagnosis has meant that it has not gained the accept-
ance noted in other head and neck lumps.!"> Opponents
argue that FNA is unnecessary in the majority of cases
owing to an unacceptably high rate of false negatives and
low sensitivity, and that the anatomical location of the lesion
is more influential on the choice of operation than the FNA
diagnosis.!1316.17

Owing to the heterogeneity of study populations and
the variation in reported accuracy, it is essential to explore
the relationship between FNA and histological findings
further. This study aimed to determine the diagnostic abil-
ity of FNA to differentiate between malignant and benign
neoplasia in parotid lesions in the UK, and to determine the
influence on the choice of surgical procedure.
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Cases

105 (562.2%)
67 (33.3%)
4 (2.0%)

Radiology
Ultrasonography
Computed tomography

Magnetic resonance imaging

FNA result

Pleomorphic adenoma

Frequency
98 (48.8%)

Warthin’s tumour 31 (15.4%)

Inconclusive 28 (13.9%)
Carcinoma 18 (9.0%)
Epidermal cyst 7 (3.5%)
Cystic/fluid filled 5 (2.5%)
Lymphoma 4 (2.0%)
Infection/inflammation 3 (1.5%)
Metastasis 2 (1.0%)
No abnormalities detected 2 (1.0%)
Salivary tumour 1 (0.5%)
Spindle cell 1 (0.5%)
Other 1 (0.5%)
Methods

A retrospective review of case notes of all parotid surgery
(parotid lumpectomy, superficial/partial parotidectomy,
deep lobe parotidectomy, total parotidectomy) in our cen-
tre between 1996 and 2011 was undertaken where both a
preoperative FNA and operative specimen histology was
available. Details on age, sex, presenting symptoms, preop-
erative radiology, clinician performing the FNA (surgeon or
pathologist), number of attempts needed to get an adequate
sample from FNA, FNA diagnosis, use of ultrasonography
guidance for FNA, operation performed, histological diag-
nosis, complications and need for revision surgery were col-
lected.

In our centre, all parotid lumps are investigated with
FNA. All FNA was carried out using a 25-gauge needle and
standard aspiration technique by either a surgeon or a pa-
thologist. The time between FNA and gaining histology was
less than 12 weeks. Histology was evaluated with knowl-
edge of the FNA.

The ability of FNA to specifically diagnose a benign proc-
ess or a malignant process was evaluated in terms of sensi-
tivity (ability to identify positive results), specificity (ability
to identify negative results), positive predictive value (the
proportion of positive test results that are indeed positive
according to a gold standard), negative predictive value (the
proportion of negative test results that are indeed negative
according to a gold standard) and accuracy (overall meas-
ure of a test’s diagnostic ability). A receiver operating char-
acteristic (ROC) curve was plotted. Categorical data were

Histological diagnosis Frequency
Pleomorphic adenoma 104 (51.7%)
Warthin’s tumour 46 (22.9%)
Carcinoma 27 (13.4%)
Other 4 (2.0%)
Benign squamous cyst 3(1.5%)
Lymphoma 3 (1.5%)
Metastasis 3 (1.5%)
Non-specific inflammation 3 (1.5%)
Inconclusive 2 (1.0%)
Lymphoepithelial cyst 2 (1.0%)
Basal cell adenoma 1 (0.5%)
Lipoma 1 (0.5%)
Salivary gland retention duct 1 (0.5%)
No abnormalities detected 1 (0.5%)

FNA Histology
Acinic cell carcinoma 4(2.0%) 7 (3.5%)
Adenocarcinoma 1(0.5%) 6 (3.0%)
Squamous cell carcinoma 4(2.0%) 5 (2.5%)
Mucoepidermoid carcinoma - 5 (2.5%)
Adenoid cell carcinoma - 2 (1.0%)
Oncocytic carcinoma 1(0.5%) 1(0.5%)
Myoepithelial carcinoma - 1 (0.5%)
Pleomorphic ex-carcinoma - 1 (0.5%)
Poor differentiation 3(1.5%) 01(0.0%)
Total 13 (6.5%) 28 (13.9%)

compared using Fisher’s exact test unless otherwise stated.
A p-value of <0.05 was considered statistically significant.
If the pathologist was unable to give a tissue diagnosis, the
result was considered inconclusive. Statistical analysis was
carried out using SPSS® version 20 (SPSS, Chicago, 1L, US).

Results

Overall, 251 consecutive parotid operations were performed
in our centre. Referrals for parotid lesions were shared be-
tween otolaryngologists (55.3% of cases) and maxillofa-
cial surgeons (44.7% of cases). All patients presented with
a lump. In addition, 21 (10.4%) presented with pain and 5
(2.5%) with palsy. Pain was not associated with increased
prevalence of malignant disease (p=0.17). Presentation with
palsy was strongly associated with malignant disease in
100% of cases (p<0.0001).
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Figure 1 Receiver operating characteristic curves for the . . . o
use of fine needle aspiration (FNA) to determine benign and tSOunp]);rﬂmal/parnal parotidec 148 (73.6%)
malignant disease. For detecting benign disease, FNA has an
area under the curve (AUC) of 0.80 (95% confidence interval Deep lobe parotidectomy 16 (8.0%)
[CI]: 0.71-0.89). For detecting malignant disease, FNA has Total parotidectomy 14 (7.0%)
an AUC of 0.75 (95% CI: 0.63-0.87) and is therefore a useful .
diagnostic test. The AUC is a measure of the diagnostic ability Lumpectomy 13 (6.5%)
of a test. A result of 0.5 represents a test with no greater power Subtotal parotidectomy 5 (2.5%)

than that of chance. Between 0.6 and 0.7 represents good
diagnostic ability and >0.7 represents strong diagnostic ability.

Complications of FNA

Of the 231 patients with parotid operations, 211 (91.7%) had
an FNA. The only reported complications were two cases
(0.5%) of minor and self-limiting haematoma. This con-
firms parotid FNA as an extremely safe procedure. Inad-
equate sample necessitated a second FNA in seven (3.0%)
cases. In one of these, no successful sample was obtained
despite two further attempts.

Radiology

Ultrasonography, computed tomography and magnetic
resonance imaging was used in 52%, 33% and 2% of cases
respectively (Table 1). Radiology was useful in determining
the anatomical location of the lesion and identifying cystic
lesions. However, a specific diagnosis was given rarely, sug-
gesting radiology is used primarily for operative planning
rather than for diagnosis.

Comparison of FNA and histology

Both FNA and histology were recorded for 201 cases (87.5%)
of parotid surgery (Tables 3 and 4). The most common diag-
nosis for FNA and histology was pleomorphic adenoma and
Warthin’s tumour. Carcinoma was underdiagnosed by FNA
compared with histology (9.0% vs 13.4%). Histology showed
benign neoplasia to be five times more common than malig-
nant neoplasia.
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An exact tissue diagnosis was given in 50% of carcinomas
and in 74% of benign cases. Notably, Warthin’s tumour was
only identified correctly in 30/46 (65%) cases. Pleomorphic
adenoma was identified correctly in 90/104: (87%) cases.

In line with previous reports, the sensitivity of detecting
malignant disease was lower than the specificity. Similarly,
the ability of FNA to exclude malignant disease (negative
predictive value) was stronger than its ability to confirm
it (positive predictive value). The overall diagnostic accu-
racy of FNA was higher for detecting malignant disease than
for benign disease. For both benign and malignant disease,
the ROC area under the curve reported FNA as a useful
diagnostic tool with values of 0.75 and 0.80 respectively
(Table 5).

Influence of FNA on operative management
To determine the influence of FNA results on surgical man-
agement, the proportion of neck dissections, two-stage op-
erations and total parotidectomies were calculated for those
with a correct and incorrect FNA diagnosis of malignant dis-
ease (Table 6). Neck dissection was performed in 6.5% of
cases: in 9/27 (29.6%) malignant cases and in 4/174 (2.3%)
benign cases (Table 7). The facial nerve was sacrificed in
2/27 (7.4%) cases of carcinoma and in none of the benign
lesions (p=0.01). In these cases of carcinoma, the diagnosis
was given correctly by FNA.

A false positive (FNA diagnosis of malignant disease in
benign disease) is associated with a higher incidence of
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Histology FNA Two-stage p-value* Neck p-value* Total p-value*
operations dissection parotidectomy
Benign Malignant FP 1/4 (25%) - 2/4 (50%) - 0/3 (0%) -
Benign Benign TN 3/170 (2%)  0.09 2/170 (1%) <0.01 3/169 (2%) 0.94
Malignant Malignant TP 3/14 (21%) - 7/14 (50%) - 8/14 (57%) -
Malignant Benign FN 3/13 (23%)  1.00 2/13 (15%) 0.07 3/12 (25%) 0.10

FP = false positive; TN = true negative; TP = true positive; FN = false negative

*Comparing proportion between positive and negative FNA result, Fisher’s exact test

Result Frequency Result Frequency
Carcinoma 14 (51.9%) Warthin’s tumour 12 (41.4%)
Inconclusive 7 (25.9%) Carcinoma 7 (24.1%)
Infection/inflammation 2 (7.4%) Pleomorphic adenoma 4 (13.8%)
Pleomorphic adenoma 2 (7.4%) Other 2 (10.3%)
Metastasis 1(3.7%) Benign squamous cyst 1(3.4%)
Salivary tumour 1 (3.7%) Non-specific inflammation 1 (3.4%)
Inconclusive 1 (3.4%)
Number of cases Number of second p-value
attempts
Operator Surgeons 50 (24.9%) 4 (8.0%) -
Pathologists 151 (75.1%) 2 (1.3%) 0.035
Ultrasonography guidance No 46 (22.9%) 4 (8.7%) -
Yes 148 (73.6%) 3 (2.0%) 0.066

neck dissection (p<0.01). In this situation, it may be that FNA
falsely informed the surgeon to perform an overly aggressive
operation. For malignant disease, the influence of negative
FNA in malignant disease (false negative) did not quite meet
statistical significance. This may suggest that there are other
signs (eg intraoperative appearance, clinical signs) that sug-
gested malignancy despite a negative FNA result.

FNA result in cases of carcinoma

FNA identified malignant disease correctly in 51.9% of cas-
es. The second most common result in those with a carci-
noma diagnosis was inconclusive (25.9%) (Table 8). This
may relate to the often atypical appearance of carcinoma
cells and, furthermore, the innate difficulty in diagnosing
carcinoma, which is conclusively defined histologically as
breach of the basement membrane.'8

Histology result in inconclusive FNA
Of the inconclusive FNA results, Warthin’s tumour and car-
cinoma were the most common (Table 9). This may reflect

what are often subtle changes in this benign lymphoma that
frequently appears similar to normal lymphoid tissue, which
unlike other salivary glands, is present in the parotid gland.

Operator and use of ultrasonography guidance
In our cohort, 6 patients (5.0%) required more than one
FNA. Table 10 shows that fewer second attempts were re-
quired by a pathologist (4 vs 2, p=0.035). There was a trend
towards fewer second attempts of FNA when performed un-
der ultrasonography guidance (4 vs 3, p=0.066).

Discussion

While numerous studies have tried to determine the
diagnostic characteristics of FNA in parotid surgery, the
use of FNA continues to be controversial. It is useful to
further explore the diagnostic ability of FNA because it
has the potential to influence surgical management and
the underlying prevalence of disease differs between
populations.
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A primary function of FNA prior to parotid surgery is to
differentiate benign from malignant disease. In detecting
malignant disease, FNA has a relatively low specificity. Just
over half of cases of malignant disease are detected by FNA.
However, where malignancy is reported by FNA, it is highly
likely to be so.

Warthin’s tumour, carcinoma and pleomorphic adeno-
ma made up the majority of inconclusive FNA results. Ap-
proximately half of the inconclusive results were attributa-
ble to carcinoma. FNA of this subgroup is challenging owing
to subtle changes and a variable appearance. Furthermore,
carcinoma is something that requires histology for a defini-
tive diagnosis. Pleomorphic adenoma is identified reliably,
and this may be due to its high incidence as well as a rela-
tively well defined and consistent morphology.'?

Among patients with benign disease, neck dissection
was performed more often in those with FNA reporting a
malignancy rather than benign disease. Conversely, a false
negative was associated with a lower incidence of neck dis-
section although this marginally failed to meet statistical
significance. This suggests FNA has the potential to mis-
guide the clinician and the multidisciplinary team in the
choice of surgical procedure.

A second FNA was less likely to be needed if a pathologist
performed the FNA, perhaps because they are more experi-
enced in performing the procedure. The reduction in failed
FNA under ultrasonography guidance narrowly missed out
on statistical significance. Taken together, these data may
suggest that FNA should ideally be performed by selected
clinicians and possibly under ultrasonography guidance.

While this study highlights some of the shortcomings of
the use of FNA, it should be noted that it is uniquely po-
sitioned to identify radiosensitive cutaneous squamous cell
carcinomas and also, given a benign result on FNA, aiding
the decision to opt for conservative treatment in a poor sur-
gical candidate.

Conclusions

From these data, it is apparent that FNA is a useful clinical
tool with greatest benefit when performed by experienced
operators and interpreted with all other clinical information.
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