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Abstract

Background: Several diseases can produce enlargement of salivary glands and the fine-needle aspiration biopsy (FNAB) 
helps establishing a diagnosis. Methods: A retrospective study was conducted, in which the interpretation of 383 of salivary 
gland FNAB studies was evaluated, with the histopathological findings of the follow-up biopsies performed from 2009 to 
2016, at Hospital General de México “Dr. Eduardo Liceaga.”  The presence or absence of malignant neoplasm in the surgical 
specimens (gold standard) was considered as a positivity parameter. Results: To detect malignancy, a sensitivity ratio of 
62.5%, specificity of 98%, positive predictive value of 90.9%, and negative predictive value of 90.1% were obtained with 
diagnostic accuracy of 90.2% of the salivary gland FNAB. Adenoid cystic carcinoma was the most frequent cytological in-
terpretation of a specific malignant neoplasm and pleomorphic adenoma of a benign neoplasm. Conclusions: Salivary gland 
FNAB provides accurate and useful information about the type of pathology, which allows for better management of patients. 
Our results are similar to the parameters established in literature.
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Background

One of the main objectives of fine-needle aspiration 
biopsy (FNAB) of the salivary gland is the preliminary 
evaluation of lesions in these organs, which together 
with the clinical and image information, helps determin-
ing therapeutic decisions: Is surgery indicated in this 
case or only follow-up is required? How urgent and 
extensive should the surgery be?1-3.

There are studies that showed that salivary gland 
FNAB decreases the number of surgical procedures; 
thus, it represents a very useful study due to its low 
cost and effectiveness4.

There have been few recent international studies in 
the United States or Europe, in which new modalities of 
imaging studies allow for a more accurate pre-operative 

diagnosis of salivary gland lesions5,6, in which the cy-
tohistological correlation of salivary gland FNAB is 
evaluated.

It should be mentioned that classification and report-
ing systems regarding salivary gland cytology findings 
have been proposed recently. These systems are sim-
ilar to those used in other organs to standardize FNAB 
results7,8.

There are several recent reports of studies from 
Asian and Latin American countries where this tech-
nique is still used and confirms that salivary gland 
FNAB is a very useful study due to its sensitivity and 
specificity value9-12.

In Mexico, there are no recent studies published in 
scientific journals about this salivary gland FNAB 
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aspect. In a study performed in 1999 at Hospital Gen-
eral “Dr. Manuel Gea González,” information obtained 
therein was similar to that reported in the specialized 
literature and in hospital centers of other countries13.

Salivary gland lesions are superficial and of consid-
erable size most of the time, and represent an import-
ant percentage of head and neck pathologies14. Hence, 
FNAB represents a useful study in the diagnosis and 
management of these clinical conditions, especially 
when taking into account the considerable number of 
entities that affect the salivary gland15.

The importance of cytohistological correlation at cy-
topathology laboratories is well established, for its con-
tinuous improvement16. It is equally important that the 
information obtained be published so that the quality of 
cytology laboratories can keep being verified and evi-
denced, mainly of our hospital which, due to the num-
ber and variety of studies it receives, is a cytopathology 
specialized center. Moreover, more recent and relevant 
information about the usefulness of salivary gland 
FNAB can be reported.

Materials and methods

A descriptive, retrospective, cross-sectional, and ob-
servational study of the cytological studies of salivary 
gland lesions was conducted at the Cytopathology Unit 
of the General Hospital of Mexico (Hospital General de 
México) from January 2009 to May 2016.

Information was obtained from the cytopathology unit 
database of the studies referred to as salivary gland 
lesions with proper samples for diagnosis, which gen-
erated 383 cases (Fig. 1). For these cases, the search 
was aimed at cases that had been the subject of his-
topathological study at the surgical pathology system 
of the anatomical pathology service, selecting those in 
which the salivary gland lesion had undergone biopsy 
or subsequent surgical resection, to evaluate the cyto-
histological correlation and statistical analysis of ob-
tained data.

To assess sensitivity, specificity, and positive and 
negative predictive value, the presence or absence of 
malignancy in surgical specimens (gold standard) was 
deemed a positivity parameter.

Results

The 383 cytopathological studies were diagnosed as 
follows (according to the classification system of the 
unit): salivary gland without alterations, acute sialade-
nitis, chronic sialadenitis, granulomatous sialadenitis, 

benign tumor, Warthin’s tumor, mixed salivary gland 
tumor, atypical cells, suspicious for malignancy, positive 
for malignant cells, carcinoma ex pleomorphic adeno-
ma, adenoid cystic carcinoma, and mucoepidermoid 
carcinoma; it is important to mention that three main 
groups were classified for searching these studies: ma-
lignant neoplasm or suggestive of malignancy (atypical 
cells – although this interpretation in most systems 
carries a greater possibility of a benign condition, it 
represents a certain risk of malignancy7,8, suspicious 
for malignancy, positive for malignant cells, carcinoma 
ex pleomorphic adenoma, adenoid cystic carcinoma, 
and mucoepidermoid carcinoma), benign neoplasm 
(benign tumor, Warthin’s tumor, and mixed salivary 
gland tumor), and non-neoplastic lesions (salivary 
gland without alterations, acute sialadenitis, chronic 
sialadenitis, and granulomatous sialadenitis).

Only 216  cases had histopathological study to per-
form the correlation. In the malignant neoplasm group 
or suggestive of it, it was found that of 56 salivary gland 
FNABs interpreted in this way, 33 cases had histopatho-
logical study (Table 1). The average age in this category 
was 60.6  years (range of 21-89). As for gender, there 
were 20 cases in women (60%) and 13 in men (40%).

Regarding the cases interpreted as positive for ma-
lignant cells, in eight of them, interpretation was added 
by the probable histological type corresponding to the 
neoplasm: three as malignant myoepithelial neoplasms, 
one compatible with acinar cell carcinoma, one com-
patible with ductal carcinoma, one as probably neuro-
endocrine carcinoma, and two cases compatible with 
lymphoproliferative neoplasm.

Regarding the benign neoplasm group, 219 FNAB 
studies were interpreted in this way, of which 144 cases 
had been subjected to histopathological study (Table 2). 
As for demographic data (age and sex), the majority 

14%

57%

29 %

Malignant or suggestive of 
malignancy (54)

Benign neoplasm (218)

Non-neoplastic 
conditions(109)

Figure 1. Salivary gland fine-needle aspiration biopsy 
(total=383).
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(67.5%) were women and the average age was 42.2 years 
(range of 16-88).

One hundred and nine cytological interpretations 
were  issued regarding the diagnoses considered as 
non-neoplastic conditions. Only 39 of them had sub-
sequent biopsies (Table  3); of these cases, 24 

corresponded to women (61%) and 15 to men (39%), 
most patients were in their fifties (average of 45.8 years, 
range of 22-70).

We found 30 true positive cases (malignant cytology 
and surgical specimen), 165 true negatives (benign or 
non-neoplastic cytology and histopathology), 3 false 

Table 1. Malignant cases or suggestive of malignancy

n (%) True positives False positives

Adenoid cystic carcinoma 7 (21) 7 0

Mucoepidermoid carcinoma 5 (15) 4 1 (chronic granulomatous sialadenitis)

Carcinoma ex pleomorphic adenoma 1 (3) 1 0

Positive for malignant cells 17 (52) 16 1 (AP)

Suspected malignancy 2 (6) 2 0

Atypical cells 1 (3) 0 1 (necrotic tissue and inflammatory infiltrate)

Total 33 (100) 30 3

Table 2. Benign neoplasm cases

n (%) True negatives False negatives

Pleomorphic adenoma (benign mixed tumor) 128 (89) 115 (3 of non-neoplastic processes*) 13 (4 CXPA, 4 ACC, 2 MEC, 1 PLGA, 
1 SDC, 1 sarcoma**)

Warthin’s tumor 9 (6) 8 (7 WT, 1 BLEL) 1 (ACC)

Benign tumor 7 (5) 6 (2 PA, 1 BCA, 3 of non-neoplastic 
processes***)

1 (MMT)

Total 144 (100) 129 15

CXPA: carcinoma ex pleomorphic adenoma; ACC: adenoid cystic carcinoma; MEC: mucoepidermoid carcinoma; PLGA: polymorphous low-grade adenocarcinoma; 
SDC: salivary duct carcinoma; ACC: acinar cell carcinoma; WT: Warthin’s tumor; BLEL: benign lymphoepithelial lesion; PA: pleomorphic adenoma; BCA: basal cell adenoma; 
MMT: malignant myoepithelial tumor; *1 case of sialolithiasis with chronic sialadenitis and 2 cases of chronic granulomatous inflammation, one in lymph node, 
**Low-grade sarcoma, ***1 parotid abscess, 1 case of parotid gland oncocytosis and 1 lymphoepithelial cyst in lymph nodes.

Table 3. Cases of non-neoplastic processes

n (%) True negatives False negatives

Acute sialadenitis (abscess) 3 (8) 3 (2 chronic sialadenitis, 1 WT) 0

Chronic sialadenitis 11 (28) 11 (6 chronic sialadenitis, 2 with fatty infiltration, 1 without 
histological alterations, 2 AP)

0

Granulomatous sialadenitis 1 (3) 0 1 (DLBCL)

Cystic lesion 13 (33) 13 (3 WT, 3 chronic sialadenitis, 2 PA, 2 BCC, 1 TDC, 1 GCT, 1 
cyst capsule) 

0

Salivary gland without alterations 9 (23) 7 (5 without alterations, 2 AP) 2 (1ACC y 1ACC)

Lymphoid tissue 2 (5) 2 (1 chronic sialadenitis, 1 with fatty infiltration*) 0

Total 39 (100) 36 3

WT: Warthin’s tumor; PA: pleomorphic adenoma; DLBCL: diffuse large B-cell lymphoma; BCC: branchial cleft cyst; TDC: thyroglossal duct cyst; GCT: granular cell tumor; 
ACC: acinar cell carcinoma; ACC: adenoid cystic carcinoma; *It was accompanied by granulomatous lymphadenitis.
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positives (malignant cytology and benign or non-neo-
plastic histopathological study), and 18 false negatives 
(benign or non-neoplastic cytology and malignant biop-
sy) (Table 4).

Thus, we have a sensitivity ratio of 62.5%, specificity 
of 98%, positive predictive value of 90.9%, negative pre-
dictive value of 90.1%, and diagnostic accuracy of 90.2%.

Discussion

A high number of cytologic evaluations of salivary 
gland lesions are carried out at the Cytopathology Lab-
oratory of the General Hospital of Mexico, in direct 
evaluation as well as material sent to the laboratory. 
Between 2009 and 2013, more than 500 samples with 
these characteristics have been received. However, 
there is no recent published information from this hos-
pital or from another hospital in the country, about the 
diagnostic accuracy of this type of studies.

One of the main drawbacks of salivary gland FNAB 
is the percentage of inadequate punctures. In our hos-
pital, these inadequate punctures correspond to 31% 
(172 studies in the period under study) which is much 
higher than reported in literature17. The reasons behind 
this could be that most biopsies are not examined by 
a cytopathologist at the place where the puncture is 
performed, to assess their adequacy.

In terms of gender, there is a predominance of fe-
males for different types of lesions in the three initially 
divided study groups. For non-neoplastic and benign 
neoplastic lesions, the average age was 50 years+, and 
for malignant neoplasms, the average age was nearly 
20 years older, the latter differing from that reported in 
literature18. The cytological material sent to the labora-
tory seldom refers to salivary gland punctures. Howev-
er, in those materials where this information appears, 
the majority correspond to parotid gland lesions.

For malignant lesions, there was a good correlation in 
the studies interpreted as malignant cells, in which a 
diagnostic possibility was added where it could be 

determined that one of them corresponded to neuroen-
docrine carcinoma. It is also worth noting that the inter-
pretation of a more frequent specific malignant neoplasm 
corresponded to adenoid cystic carcinoma (Fig.  2). In 
addition, there were no other false positives.

Likewise, regarding the cases, in which a diagnostic 
probability was given, three interpretations of lymphop-
roliferative processes were issued, which show a 
broadly commented aspect in literature (also observed 
in the other groups of lesions)19,20. Although punctures 
are performed in many cases due to a suspicious lesion 
that may be rooted in the salivary gland, such a lesion 
generally corresponds to another organ, the lymph 
node. Furthermore, two of the cases that were diag-
nosed by cytology as malignant neoplasms of the sal-
ivary gland, on examination of the surgical specimens, 
it was found that one of them corresponded to lymph 
nodes with metastases from carcinomas of these sites 
and another to an adenoid cystic carcinoma in soft tis-
sues of the neck.

There were only three false positives, the error of 
which, in two of them, was due to small biopsies in 
subsequent surgical studies (one in which only necrotic 
tissue and inflammation were examined and another in 
which it was diagnosed as a pleomorphic adenoma, but 
it was specified that the biopsy was small). Due to 
sampling problems, this time related to FNAB cases, 
some cases interpreted as chronic sialadenitis or 
salivary gland without alterations corresponded to 
both  benign and malignant neoplasms in the surgical 
specimens.

However, a case interpreted as mucoepidermoid car-
cinoma stands out, which corresponded to chronic 
granulomatous inflammation; and in the category of 
non-neoplastic conditions, a false negative was pre-
sented with an FNAB wrongly interpreted as granulo-
matous sialadenitis that in the histopathological study 
was diagnosed as diffuse large B-cell lymphoma. In 
other studies, regarding the cytology of other organs, 
this type of problem has been reported for the 

Table 4. Cytological and histopathological diagnoses

Fine‑needle aspiration biopsy diagnosis Histopathological diagnosis Total

Malignant neoplasm Benign neoplasm or non‑neoplastic process

Malignant neoplasm 30 (VP) 3 (FP) 33

Benign neoplasm or non-neoplastic process 18 (FN) 165 (VN) 183

Total 48 168 216
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interpretation of granulomatous inflammation, consider-
ing it a cause of false positives and negatives21,22.

In the group of benign neoplasms, the most frequent 
type, as mentioned in literature, corresponds to the 
pleomorphic adenoma (Fig. 3), but for this interpretation, 
there was the highest number of false negatives for 
malignancy. In some cases, the distinction was compli-
cated by limitations inherent to cytology, in which the 
growth pattern could not be assessed, one of the most 
useful criteria for distinguishing it from carcinoma ex 
pleomorphic adenoma18. In addition, the pleomorphic 
adenoma component can sometimes hide the presence 
of neoplastic cells with malignant characteristics23.

The number of cases of adenoid cystic carcinomas 
was equal to that of carcinomas ex pleomorphic ade-
nomas, which were interpreted as pleomorphic adeno-
ma in the cytological material, which shows us why 
these neoplasms are considered matrix-containing tu-
mors in salivary gland cytology texts regarding their 
differential diagnosis24. In a study that assessed the 
accuracy and false-negative rate of FNAB in cases of 
adenoid cystic carcinoma, it was found that the most 

common diagnostic failure is to differentiate this neo-
plasm from pleomorphic adenoma25.

For Warthin’s tumor (lymphomatous papillary cysta-
denoma or adenolymphoma), there was only one false 
negative that corresponded to a case of acinar cell 
carcinoma. This situation has been described because 
this latter neoplasm can have oncocytic appearance in 
cytology and it often lacks the morphological charac-
teristics of malignancy26,27. It can even be misinterpret-
ed as a normal salivary gland, as it happened during 
our review.

Moreover, regarding Warthin’s tumor, situations sim-
ilar to the previous one were found and described in 
literature, due to the characteristics of this neoplasm, 
such as cystic morphology (which means that in some 
FNAB studies, only detritus and/or an inflammatory 
background is observed), the lymphoid stroma, the on-
cocytic change, and the epidermoid metaplasia can be 
confused in cytology with different non-neoplastic con-
ditions28,29 (one acute sialadenitis and three in which 
only a cystic lesion was established, in our review).

The sensitivity ratio, specificity, positive and negative 
predictive value, as well as diagnostic accuracy 

Figure 2. Adenoid cystic carcinoma. A: Groups of cells with basaloid appearance, without atypia, associated with a 
matrix in an ovoid globular shape. B: Poorly delimited and invasive lesion. C: Cribriform growth pattern.

A B C

Figure 3. Pleomorphic adenoma. A: Tapered cells associated with matrix of fibrillary aspect. B: Lesion of expansive 
edges, with compression of the residual parenchyma. C: Encapsulated lesion, with abundant chondromyxoid matrix 
and benign-looking myoepithelial cells (inset).

A B C
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obtained herein are similar to that reported in the re-
viewed literature, with sensitivity as the lowest value 
parameter (62.5%), equal to that reported in different 
studies and reviews, including information published in 
our country7-13, although it would be below the values 
reported in other reviews30.

Conclusions

The information obtained in this article supports 
FNAB usefulness for the initial study of salivary gland 
lesions, by providing information about the type of le-
sion, for both non-neoplastic processes and neo-
plasms, whether benign or malignant, which is of great 
value for the management and follow-up of patients. 
Regarding the cytohistopathological correlation, it is in 
accordance with expected parameters.
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