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Validity of fine needle aspiration cytology in the diagnosis of salivary gland lesions
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Abstract

Objective: To determine the accuracy of fine needle aspiration cytology (FNAC) in the diag-
nosis of salivary gland lesions.

Method: A retrospective analysis of 96 FNAC and corresponding histology obtained from
salivary gland lesions was done. Sensitivity, specificity, accuracy, positive predictive value,
negative predictive value, likely hood ratio and cyto-histological concordance were calculated.

Results: Benign lesions accounted for 79.2 % and 3.1% were malignant. The cyto-histological
concordance (C) for benign and malignant lesions was 77% and 18% respectively and non-
concordance (NC) was 22.6% and 9% respectively. The overall rate of deferred diagnosis (DD)
was 17.7%, 15.4 % for non-neoplastic lesions, 45.5% for malignant tumours and 12.7% for
benign tumours. When the cases of deferred diagnosis were included, the diagnostic accuracy,
sensitivity and specificity of the FNAC in identifying malignancy were 97%, 27% and 87%
respectively. When cases of deferred diagnosis were excluded the diagnostic accuracy, sensi-
tivity, specificity, positive and negative predictive value and likely hood ratio were 96.2%,
50%, 100%, 100%, 96% and 50% respectively.

Conclusion: The diagnostic accuracy is comparable to several of the other studies. However
the diagnostic difficulties due to the presence of low grade malignancy with minimal cellular
atypia, existence of various histological types and coexistence of more than one tumour type
need to be overcome. To improve the accuracy of diagnosis it is necessary to re-aspirate the
solid areas after cyst fluid aspiration, preferably under image guidance.
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Introduction neoplasms are almost always treated surgi-
The histopathology of salivary gland cally (4). Furthermore, metastasis or
tumours is extremely varied and complex secondary deposits to salivary glands are
(1-7). Distinguishing neoplastic from non- common and correct diagnosis of a second-
neoplastic and benign from malignant ary neoplasm is important to avoid unnec-
tumours is important, since salivary gland essary surgery (6,8). The value of FNAC
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in the investigation of salivary gland
disease has been widely debated amongst
clinicians and cytopathologists. There is
diversity of opinion about its role as a tool
in pre-operative evaluation (4,9). Objective
To determine the accuracy of fine needle
aspiration cytology (FNAC) in the diagno-
sis of salivary gland lesions.

Materials and methods

FNAC slides and corresponding histology
slides of 96 patients were reviewed. Sensi-
tivity, specificity, diagnostic accuracy,
positive and negative predictive value,
likelihood

concordance of the FNAC were calculated

ratio and cyto-histological
using histological diagnosis as the gold
standard. The diagnostic categories for

FNAC and histology are shown in table 1.

Di ti

1agnostic FNAC Histology
category

Neoplastic

Benign Benign Benign
(NB)

Neoplastic

malignant Malignant | Malignant
(NM)

N

on . Non Non
Neoplastic neoplastic | neoplastic
(NN)

Table 1. Diagnostic categories for FNAC
and histology

The definitions used in the statistical analy
sis were as follows;

Histological Concordance (C) was
defined as FNAC diagnosis which was the
same when compared with the histological
diagnosis.
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Histological Non concordance (NC) was

defined as FNAC diagnosis which was not

the same when compared with the histo-
logical diagnosis.

Deferred Diagnosis was where the pres-
ence or absence of malignancy was not
stated.

Results

Of the 96 cases of FNAC 79.2% (76/96)
were benign, 3.1% (3/96) malignant and for
17.7% (17/96) the diagnosis was deferred
(Table 2). Of the 79.2% (76/96) benign
cases 96.1% (73/96) were confirmed to be
benign on histology but 3.9% (3/96) were
false negative. Of the three false negative
cases, two diagnosed as pleomorphic
adenomas on FNAC showed one to be
adenoid cystic carcinoma and the other a
myoepithelial carcinoma on histology. The
third diagnosed as a cyst on FNAC, was a
mucoepidermoid carcinoma on histology.
The three cases which were malignant on
FNAC were confirmed to be malignant on
histology. Of the 17 cases for which the
diagnosis was deferred on FNAC, 64.7%
(11) were benign, 29.4% (5) malignant and
5.8% (1) given a deferred diagnosis on
histology. Among the 17 FNAC with
deferred diagnosis 6 categorised as benign
or malignant with adenoid cystic features
(Fig la,1b & 2a,2b). Four lesions diag-
nosed as mucoid cystic lesions on FNAC
were diagnosed on histoogy as basal cell
adenoma intermediate type, mucoepider-
moid carcinoma (Fig 3a&b), salivary duct
carcinoma and a branchial cleft remnant.

The overall rate of deferred diagno-
sis was 17.7%, 15.4 % for non-neoplastic
lesions, 45.5% for malignant tumours and
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Cytology Histology
Benign Tumours
2 Tumour with ACF 2 Plemorphic Adenoma

1 Small cell salivary gland tumour
1 Cellular pleomorphic adenoma
low grade carcinoma
1 Mucoid cyst

2 Tumour with ACF

1 Salivary gland tumour

1 Mucomyxiod lesion

Malignant tumours

1 Muco-myxoid lesion

1 neoplasm malignancy cannot be excluded
1 Epithelial tumour

1 Tumour with ACF

1 Mucinous cystic lesion with cellular
atypia? Adenoma? low grade
mucoepidermoid carcinoma

Malignant /Benign tumour

1 Tumour with ACF

Non neoplastic lesions

1 squamous cell carcinoma

1 Mucoid cystic lesion

1 Basal cell adenoma

1 Plemorphic Adenoma

1 Basal cell adenoma
2 Myoepithelioma
1 Plemorphic Adenoma

1 Plemorphic Adenoma

1 Mucoepidermoid carcinoma
1 Metastatic melanoma.

1 Oncocytic carcinoma

1 Adenoid cystic carcinoma

1 Salivary duct carcinoma

1 Low grade adenoid cystic carcinoma
Basal cell adenocarcinoma

Myoepithelioma

1 Chronic sialadenitis

1 Branchial cleft cyst

Table 2. Cases of deferred diagnosis
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Fig la. Adenoid cystic features in pleomor- Fig 1b. Pleomorphic adenoma with adenoid
phic adenoma (MGGX40) cystic areas (H&EX10)

Fig 2a. Myoepithelioma mimicking aden- Fig 2b. Myoepithelioma showing hyaline
oid cystic like features (MGG X 40) material (H&E X10)

_ .."ﬁ‘. .‘:'!-’.,::‘ : ::‘#ﬁ I'! + 3 =
Fig 3a. Mucoepidermoid carcinoma, small Fig 3b. Mucoepidermoid carcinoma
cells with little nuclear atypia (PAPX40) (H&Ex20)
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12.7% for benign tumours. The cyto-
histological concordance for benign and
malignant lesions were 77% (65/84) and 18
% (2/11) respectively and non-concordance
was 22.6% and 9%. When the cases of
deferred diagnosis were included, the diag

Bopagoda TPM, Williams H

nostic accuracy, sensitivity and specificity
of the FNAC in identifying malignancy
was 97% (76/78), 27% (3/11) and 87%
(73/84) respectively. When the cases of
deferred diagnosis. were excluded the diag-
nostic accuracy, sensitivity, specificity,

First author ~ No of cases sensitivity specificity accuracy positive predictive
value

1)Orell (10) 325 85.5 99.5 - 98.5
2)Stewart (11) 341 92 100 98 -
3)Al khafaji (12) 154 82 86 84 -
4)Schroder (13) 336 93 99 98.6 93.1
5)Zbaren (14) 228 64 95 86 83
6)Atula (15) 218 55 92 - -
7)Van Heerde (16) 294 89 96 93 95
8)Zurrida (17) 264 - - 87 61.1
9)Cajulis (18) 151 91 96 - -
10)Hiroyuki (5) 115 88.2 100 98.2 -
11)Eric.G (9) 169 - - - 84
12)Lincoln (4) 68 100 100 89.7 -
13)Shatkat (19) 66 - - 98.4 -
14)Rolf (10) 380 88 99 96 95
15)Michel (20) 52 66 100 69.2 -
16)Elagoz (21) 162 84 92 78 -
17)Lu BJ (22) 113 - 92.6 90.3 -
Mean 202 82.9 96.2 89.72 87.1
Current study 96 50 100 96 100

Table 3. The diagnostic accuracy in other studies
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positive and negative predictive value and
likely hood ratio were 96.2% (76/79), 50%
(3/6), 100% (73/73), 100% (3/3), 96%
(73/76) and 50% respectively. Specificity
for diagnosis of benign tumours was 87%
(62/71), and the rate of concordance
between FNAC and histological diagnosis
was 86% (61/71).
cyto-histological concordance for malig-
nant tumours were 27.2% (3/11) and 18%
(2/11) respectively. The diagnostic accu-
racy of FNAC in this study was 96.2%,
which was comparable to other studies
(Table 3).

The sensitivity and

Discussion

The frequency of occurrence of salivary
gland tumours in this study was similar to
those previously reported (5, 9, 10, 23). The
sensitivity and cyto-histological concor-
dance were low for malignant tumours. The
deferred diagnosis rate was as high for
malignant tumours. Review of the cytology
slides of the 3 false negative cases showed
the case reported as myoepithelial carci-
noma to have a few clusters of epithelial
cells with minimal atypia, intermingled
with mesenchymal fibrillary material.
These low-grade carcinomas are diagnosed
by their infiltrative pattern seen on histol-
ogy and as they do not show high-grade
cytological features it is difficult to diag-
nose them as malignant on cytology.
Furthermore the material submitted in this
case was suboptimal and this was stated in
the report. Of the other two false negative
cases, one where adenoid cystic carcinoma
was diagnosed as pleomorphic adenoma on
FNAC showed scanty magenta basement
membrane like fibrillary material inter
mingled with epithelial cells which had
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minimal atypia. However, there were no

distinct globules of hyaline material
surrounded by epithelial cells, which prob-
ably led to the misdiagnosis. Sampling
error was evident in the case of mucoepi-
dermoid carcinoma originally diagnosed as
a cyst without epithelial sampling on
FNAC. The cytological sample showed
mucoid material only, without any epithe-
lial cells. Four lesions diagnosed as mucoid
cystic lesions on FNAC were diagnosed on
histology as basal cell adenoma, intermedi-
type,
salivary duct carcinoma and branchial cleft

ate mucoepidermoid carcinoma,
remnant. On review smears from the basal
cell adenoma showed copious mucoid
with
numerous crystals but no epithelial cells.

material scattered macrophages,
Smears from the brachial cleft remnant,
appeared similar with few epithelial cells
with atypia. Without adequate epithelial
cell sampling it is difficult on an FNAC
specimen to assess whether a lesion is
benign or malignant.

The histology showed plentiful
muco-myxoid and chondro-myxoid stroma
with occasional epithelial-myoepithelial
tubulo-ductal structures. Review of the
smears diagnosed on histology as basal cell
adenoma, there were cellular crowded
groups and sheets of hyperchromatic ovoid
and spindle small cells in a background of
scanty mesenchymal material. This made
the diagnosis difficult. In the recurrent
pleomorphic adenoma; cellular atypia was
present on review of the smears. The from
the lesion diagnosed on histology as
mucoepidermoid  carcinoma  showed
mainly streaks of mucoid debris mixed
with numerous lymphocytes and blood.

Within this material there were groups of
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small cells with eosinophilic cytoplasm,
little nuclear atypia and distinct nucleoli,
probably representing intermediate type of
cells. Appreciation of the presence of these
epithelial cells should have led to the
correct diagnosis of this lesion. Review of
the smears from the lesion subsequently
diagnosed as a salivary duct carcinoma,
showed mucoid material, macrophages and
poorly preserved atypical epithelial cells
and due to the poor preservation of these
cells it was difficult to comment on malig-
nancy which occurred in a background of
cystic change. In addition, histology
showed coexistence of Warthin’s tumour
within the same gland which probably
made cytological interpretation more diffi-
cult. Similarly previous studies have shown
marked cytomorphological variation that
result in significant pitfalls and precluded a
specific FNAC diagnosis of salivary duct
carcinoma (23, 24). A case of pleomorphic
adenoma, diagnosed as muco-myxoid
lesion on FNAC, on review, showed abun-
dant muco-myxoid material with a few

scattered spindle cells only.

The histology showed plentiful
muco-myxoid and chondro-myxoid stroma
with occasional epithelial-myoepithelial
of the
smears diagnosed on histology as basal cell

tubulo-ductal structures. Review
adenoma, there were cellular crowded
groups and sheets of hyperchromatic ovoid
and spindle small cells in a background of
scanty mesenchymal material. This made
the diagnosis difficult. In the recurrent
pleomorphic adenoma; cellular atypia was
present on review of the smears. The diag-
nostic difficulty can arise due the presence
of low-grade malignancy with weak cellu

lar atypia, existence of various histological
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types and co-existence more than one
tumour type. To improve the accuracy of
diagnosis it is necessary to reaspirate the
solid areas after aspiration of the cyst fluid.
Diagnostic accuracy can also be improved
when done by a clinician experienced in
sampling (7, 25, 26). In addition repeated,
preferably ultrasound guided FNAC is
advocated (26).
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