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Abstract
Background: Incisional biopsy is indicated for intraoral tumors, but it is a contraindicated surgical procedure for 
major salivary glands. To avoid complications and facilitate diagnosis, fine needle aspiration biopsy (FNAB) is a 
type of biopsy widely used for preoperative diagnosis in these glands.
Material and Methods: The aim of this study was to analyze the agreement between the diagnosis by FNAB (ma-
jor glands), incisional biopsy (minor glands) and histopathological analysis of the surgical specimen in salivary 
gland tumors from a database (medical records) of patients treated in a cancer treatment reference center in the 
Northeast region of Brazil.
Results: The sample consisted of 110 cases, being 86 of them malignant tumors in major salivary glands (parotid 
gland=73; submandibular gland=13) and 24 cases in minor salivary glands (palate). The female gender was the 
most affected (57.3%), especially in patients over 60 years (42.7%). In the TNM classification, 41.8% of the cases 
were in T2 at the time of diagnosis, with most of the regional lymph nodes in N0 (85.5%) and 87.3% of the cases 
in M0. FNAB was able to identify malignant neoplasms in 68.6% of the cases (n=59), while incisional biopsy in 
palatal tumors obtained agreement of 75% of the cases (n=18). The analysis revealed that tumors classified as T3-
T4 (p=0.012) showed greater agreement between pre- and post-surgical diagnosis.
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Introduction
The salivary glands comprise four pairs of major glands: 
parotid, submandibular, sublingual and, recently de-
scribed, tubarial - located in the nasopharynx (1), in ad-
dition to the minor salivary glands that are numerous 
and widely distributed in the mouth and oropharynx (2). 
The neoplasms of the salivary glands are uncommon, 
constituting about 3% to 6% of all tumors of the head 
and neck and are characterized by a great heterogeneity 
of histological characteristics, biological behaviors and 
clinical outcomes (3-5).
The prognosis and clinical outcome of these lesions de-
pend on the affected gland, histological patterns, clini-
cal staging and molecular profile. It is also relevant to 
consider the involvement of the facial nerve, fixation or 
invasion in skin, deep structures, large caliber vessels 
or spread to lymph nodes and distant sites (6). Thus, the 
survival of patients affected by salivary gland tumors is 
directly correlated with several factors and early diag-
nosis is essential for a better prognosis (2).
For the establishment of the therapeutic strategy, a cor-
rect diagnosis is essential. In this sense, incisional bi-
opsy of major salivary glands is considered a controver-
sial and contraindicated surgical procedure, given the 
susceptibility to trans and postoperative complications, 
especially infections, dehiscence of suture, bleeding, 
neuropathies and fistulas. Several studies have sought 
alternative methods for early diagnosis of these lesions, 
with specificity, precision, technical ease and mini-
mal surgical trauma (7). Fine needle aspiration biopsy 
(FNAB) is a biopsy type that is widely used for preop-
erative diagnosis of palpable masses and deep lesions 
of difficult access. In head and neck, it is usually used 
for diagnosis in thyroid, lymph nodes, major salivary 
glands and other less accessible sites (8). In other hand, 
incisional biopsy is considered a gold-patter procedure 
for lesions in minor salivary glands.
Due to the importance of preoperative diagnosis and 
early diagnosis of head and neck cancer that may in-
terfere with the clinical outcome and survival of pa-
tients, studies on the accuracy of diagnostic tools are 
relevant for clinical practice. Therefore, the purpose of 
this study was to analyze the agreement between the 
diagnosis by FNAB, incisional and final histopatho-
logical biopsy (analysis of the surgical specimen after 
resection) in malignant tumors of salivary glands in a 
reference center for cancer treatment in the Northeast 
region of Brazil.

Material and Methods 
The study is cross-sectional, descriptive and adopts the 
documentary analysis of information contained in the 
patients' medical records as the data collection strategy. 
To carry out this research, a database in which was con-
ducted a survey of all cases of malignant neoplasms of 
salivary glands was used, derived from the Head and 
Neck Surgery Sector of an oncological hospital in the 
Northeast region of Brazil, from 2007 to 2018. For the 
present analysis, 110 medical records were selected 
from cases in which the patient presented malignant 
neoplasm in the salivary gland and performed FNAB 
or incisional biopsy at the hospital, followed by surgical 
treatment for resection. Unfortunately, because it is an 
oncology hospital, we did not access diagnostic data of 
benign neoplasms.
Nomenclature and criteria used to histopathologically 
classify the cases were based on the descriptions sum-
marized by the WHO classification of salivary gland 
tumors (9,10). When in doubt about the diagnosis, a 
second pathologist was consulted. There were no dis-
agreements related to the reclassification and no case 
was excluded.
Descriptive and quantitative data analyses were per-
formed using the Statistical Package for the Social Sci-
ences for Windows, v. 24.0 (SPSS, Inc., Chicago, IL, 
USA). Pearson’s chi-square test adopting a p value of 
≤ 0.05 was used. The research project was approved 
by the Research Ethics Committee of the Pernambu-
co Cancer Hospital (Protocol no. 2.901.350 - CAAE: 
91084518.8.0000.5205).

Results
Most of the patients in the sample were female 
(n=63/57.3%), and 21 (19.1%) of them were up to 40 
years old, 42 (38.2%) between 41 and 60 and most of the 
patients were over 60 years old (47/72.7%); most indi-
viduals were not smokers (53.6%).
Regarding the anatomical location of the tumors in this 
study, 73 (66.4%) cases were diagnosed in parotid, 13 
(11.8%) in submandibular and 24 (21.8%) in palate. The 
parotid gland presented 18 cases of NOS adenocarci-
noma, 20 cases of mucoepidermoid carcinoma, 11 cases 
of acinic cell carcinoma, 4 cases of adenoid cystic car-
cinoma, 6 cases of epithelial-myoepithelial carcinoma, 
2 cases of myoepithelial carcinoma, 3 cases of salivary 
duct carcinoma, 2 cases of cystadenocarcinoma, 2 cases 
of clear cell carcinoma, 1 case of carcinoma ex pleomor-

Conclusions: The results obtained in this study indicate that FNAB has similar accuracy to incisional biopsy in pro-
viding satisfactory preoperative diagnoses of malignant tumors in salivary glands.
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Discussion
The differentiation of salivary glands neoplasms in be-
nign or malignant lesions from their clinical presenta-
tion is difficult, especially in early stages. Consequent-
ly, the diagnosis is based primarily on histopathological 
examination, which is a challenging process due to the 
sharing of morphological characteristics between dis-
tinct entities (11).
The Fine Needle Aspiration Biopsy (FNAB) is con-
sidered an easy, fast and economical method to obtain 
preoperative diagnoses in salivary glands (12) and has 
been used with the primary objective of differentiating 
non-neoplastic lesions from neoplastic - and differen-
tiating benign from malignant lesions (13), since the 
treatment of both significantly differs. Although it has 
advantages, the ability of FNAB to provide an accurate 
diagnosis depends on some factors, such as the aspira-
tion technique, sample size, material preparation, intra-
tumoral heterogeneity and pathologist experience - in 
some cases, a definitive diagnosis is not possible even 
by experienced specialists (14).
This study only included cases of malignant final his-
topathological outcome. Of the 110 analyzed cases, the 
agreement (sensitivity) between the diagnosis obtained 
by FNAB and the final diagnosis of the surgical speci-
men was 68.8% and the percentage of false negatives 
was 17.5%. A similar study by İnançlı et al. (15) (2012), 
where the comparison between FNAB and final histo-
pathological examination in the diagnosis of 115 sali-
vary gland tumors was also performed, demonstrated 
that FNAB showed sensitivity of 80,8%, along with the 
fact that false negatives were 19.2% of the sample.
Other studies have shown that the sensitivity of this meth-
od widely varies from 42.9% to 90% (12-14,16-20), as in 
the study by Dostalova et al. (18) (2020), where through 
a retrospective analysis of medical records of 604 cases, 
the sensitivity of FNAB was 80% and false negatives 
were 20%, discarding the inconclusive samples. Several 
studies do not include insufficient samples for analysis 
in the final results, and one study showed that the pro-
portion of inconclusive smears was higher in private 
establishments and that the level increased when it was 
done by training professionals (non-specialists) (12).
The analyzed study with the lowest sensitivity rate 
(42.9%) showed that, in cases where the FNAB present-
ed low sensitivity, a greater rigor in the criteria of the 
cytopathologist was not enough for the correct diagno-
sis of some malignant lesions, highlighting the impor-
tance of the experience of the professional responsible 
for the examination (16). In the study with the highest 
sensitivity rate (90%), it was pointed out that the suc-
cess was due to the low percentage of the categories 
"atypia of undetermined meaning" and "suspicion of 
malignancy" compared to those found in the literature, 
totaling 4.1% and 8.3%, respectively (20).

phic adenoma, 1 case of lymphoepithelial carcinoma, 1 
case of sebaceous carcinoma, 1 case of carcinosarcoma 
and 1 case of squamous cell carcinoma; the submandib-
ular gland presented 6 cases of NOS adenocarcinoma, 
2 cases of mucoepidermoid carcinoma and 5 cases of 
adenoid cystic carcinoma; and the palate presented 6 
cases of NOS adenocarcinoma, 1 case of mucoepider-
moid carcinoma, 9 cases of adenoid cystic carcinoma, 
1 case of epithelial-myoepithelial carcinoma, 2 cases 
of myoepithelial carcinoma, 1 case of cystadenocarci-
noma, 3 cases of polymorphous adenocarcinoma and 1 
case of mucinous adenocarcinoma.
According to the Classification of Malignant Tumors 
(TNM), it was observed that 63.6% (n = 70) of the cas-
es were in T1 or T2 and 36.4% (n = 40) in T3 or T4; 
most (n = 94/85.5%) did not present nodal metastatic 
involvement (N0), while 14.5% (n=16) presented it in 
some degree (N1, N2, N3); 87.3% (n=96) of the cases 
did not present distant metastasis and 12.7% (n=14) 
did. Given these data, it can be concluded that: 58.2% 
(n = 64) were staged in grades I and II and 41.8% (n = 
46) in grades III and IV.
A total of 77.3% (n=85) patients suffered recurrence 
and, in relation to the treatment method, the associa-
tion of surgery and radiotherapy (44.5%) was the most 
used, followed by only surgery (29.1%), surgery, ra-
diotherapy and chemotherapy association (16.4%) and 
surgery plus neck dissection (8.2%); 2 people (1.8%) 
abandoned treatment.
When clinical variables were statistically associated 
with the agreement between diagnosis of malignant 
neoplasms, benign lesions and inconclusive diagnoses, 
it was observed that only the tumor size variable (T3-
T4) revealed a statistically significant association with 
concordance in the diagnosis of malignant neoplasms 
(p=0.012 - Pearson’s Chi-square test); no statistical-
ly significant association was observed for the other 
variables. This data indicates that tumors of larger 
size (T3-T4) have a higher probability of agreement 
between the diagnoses by FNAB and by final histo-
pathological analysis.
Table 1 compares the diagnoses of salivary gland tu-
mors obtained by FNAB with the final diagnoses ob-
tained later, through histopathological examination of 
the specimen obtained by surgical resection. The Table 
2 compares the diagnoses of malignant tumors initially 
obtained by histopathological examination of incisional 
biopsy with the final diagnoses.
In the Table 3, when we compare the preoperative di-
agnosis of salivary gland tumors by FNAB to those 
obtained by incisional biopsy of the lesions, shows that 
FNAB was used in most cases and presented a concor-
dance of 68.6% (n=59) in the diagnosis of malignant 
neoplasms, whereas incisional biopsies showed a 75% 
(n=18) concordance of diagnosis of malignant neoplasm.
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Histopathological analysis of 
the surgical specimen (Final 

diagnosis)

FNAB
(Prior diagnosis) n

Agreement between 
FNAB and final di-

agnosis of malignant 
neoplasm

NOS adenocarcinoma
(n=24)

Pleomorphic adenoma 2

75.0%
NOS adenocarcinoma 10

Adenoid cystic carcinoma 1
Suggestive of malignant epithelial neoplasm 7

Inconclusive 4

Mucoepidermoid carcinoma
(n=22)

Pleomorphic adenoma 3
Warthin’s tumor 1

63.6%

Benign cystic lesion 1
Mucoepidermoid carcinoma 7

Adenocarcinoma 2
Acinic cell carcinoma 1

Squamous cell carcinoma 1
Suggestive of malignant epithelial neoplasm 3

Inconclusive 3

Acinic cell carcinoma (n=11)

Pleomorphic adenoma 2

66.6%
Warthin’s tumor 1

Lymphoid hyperplasia 1
Adenocarcinoma 7

Adenoid cystic carcinoma (n=9)
Adenoid cystic carcinoma 6

66.6%
Inconclusive 3

EMC and Myoepithelial carci-
noma (n=8)

Warthin’s tumor 1

50.0%
Benign cystic lesion 1

Adenocarcinoma 4
Inconclusive 2

Salivary duct carcinoma (n=3)
Adenocarcinoma 2

100%
Suggestive of malignant epithelial neoplasm 1

Cistadenocarcinoma (n=2)
Adenocarcinoma 1

50.0%
Benign cystic lesion 1

Clear cell carcinoma (n=2)
Pleomorphic adenoma 1

50.0%
Suggestive of malignant epithelial neoplasm 1

CXPA (n=1) Adenocarcinoma 1 100%
Lymphoepithelial carcinoma 

(n=1) Undifferentiated carcinoma 1 100%

Sebaceous carcinoma (n=1) Suggestive of malignant epithelial neoplasm 1 100%
Carcinosarcoma (n=1) Suggestive of malignant epithelial neoplasm 1 100%

Squamous cell carcinoma (n=1) Squamous cell carcinoma 1 100%
Total = 86 86

Abbreviations: NOS, not otherwise specified; CXPA, ex-pleomorphic adenoma; FNAB, fine needle aspiration biopsy; EMC, epithelial-myoep-
ithelial carcinoma; n, number of cases.

Table 1: Comparative analysis of the malignant tumors diagnosis by FNAB and histopathological analysis of the surgical specimen in major 
salivary glands.
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Histopathological analysis of the sur-
gical specimen (Final diagnosis)

Incisional biopsy
(Prior diagnosis)

n Agreement between incisional 
biopsy and final diagnosis of ma-

lignant neoplasm

Adenoid cystic carcinoma (n=9)
Adenocarcinoma 1

88.9%Adenoid cystic carcinoma 7
Inconclusive 1

NOS adenocarcinoma (n=6)
Adenocarcinoma 4

66.6%Pleomorphic adenoma 1
Inconclusive 1

Polymorphous adenocarcinoma (n=3)
Adenocarcinoma 2

66.6%
Pleomorphic adenoma 1

EMC and Mioepitelial carcinoma (n=3)
Adenocarcinoma 1

33.3%
Pleomorphic adenoma 2

Mucinous adenocarcinoma (n=1) Adenocarcinoma 1 100%
Mucoepidermoid carcinoma (n=1) Mucoepidermoide carcinoma 1 100%

Cystadenocarcinoma (n=1) Adenocarcinoma 1 100%
Total = 24 24

Abbreviations: NOS, not otherwise specified; EMC, epithelial-myoepithelial carcinoma; n, number of cases.

Preoperative diagnosis 
method 

Preoperative diagnosis 
 Inconclusive 

diagnosis
n (%)

Benign lesions diagnosis
(False-negative)

n (%)

Malignant neoplasms diagnosis
(Concordance)

n (%)

Total
n (%)

FNAB 12 (13.9) 15 (17.5)  59 (68.6) 86 (100)

Incisional biopsy 2 (8.3) 4 (16.7) 18 (75.0) 24 (100)

Total 14 (12.7) 19 (17.3) 77 (70.0) 110 (100)
Abbreviations: FNAB, fine needle aspiration biopsy; n, number of cases.

False-negatives (malignant lesions that were misdiag-
nosed as benign) ranged from 10% to 57.1% (12-14,16-
20). One of the authors (17) does not indicate the routine 
use of FNAB in the evaluation of well-defined masses 
in the parotid, since the surgical plan or extension of 
resection do not change, and a possible false-negative 
result may dissuade the surgeon from a more indicated 
treatment modality.
Alternatively to FNAB and usually contraindicated in 
cases of tumors in major salivary glands, preoperative 
incisional biopsy is used in minor salivary glands le-
sions. Insufficient amount of material is also one of the 
pitfalls of this technique. In our study, the agreement 
(sensitivity) between the preoperative diagnosis by in-
cisional biopsy and final diagnosis was 75%, very close 

to that found in the literature, although there are few 
studies that use this methodology. In a study by Fuoco 
et al. (11) (2022), the agreement between the incisional 
biopsy diagnosis and the final one of 56 gland lesions 
(benign and malignant) was 80%. In another, by Chen 
et al. (21) (2015), when they evaluated the agreement 
between these two methods in lesions at different sites 
of the oral cavity, it was found that in salivary glands-
originated lesions, the result was 85.7%.
Finally, when we compare the findings of this study be-
tween rates of agreement obtained through FNAB and 
incisional biopsy, we have that the agreement obtained 
through the latter was higher (75%) when compared to 
that performed by puncture (68.5%), although the num-
ber of cases was lower. The rates of inconclusive diag-

Table 2: Comparative analysis of the diagnoses of malignant tumors by incisional biopsy and histopathological analysis of the surgical specimen 
in minor salivary glands.

Table 3: Comparative analysis of histopathological diagnoses of malignant tumors by incisional biopsy and fine needle aspiration in salivary 
glands.
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noses (13.9%) and false negatives (17.5%) were higher 
with the use of FNAB, with incisional biopsy values of 
8.3% and 16.7%, respectively.
Both techniques have advantages and disadvantages. 
The FNAB has utility in the initial evaluation of lesions 
of major salivary glands and to confirm malignant le-
sions suspicion in order to plan and prognosticate the 
cases before the surgery or another form of initial treat-
ment (11). One way to reduce the occurrence of inac-
curate diagnoses in this method is to perform it with the 
aid of ultrasonic imaging instead of simply by palpa-
tion, which, according to some studies, confers higher 
sensitivity (18) due to greater chances of inserting the 
needle into solid areas of the lesion. The examination 
by expert and experienced professionals is also advised. 
Regarding incisional biopsy, studies show that multiple 
fragments revealed a greater tendency to "undeter-
mined" diagnosis as it becomes difficult to analyze the 
patterns of growth and invasion of margins (11), being 
preferable only one fragment of a great extension.
Several discussions are observed regarding the clinical 
indication of FNAB in salivary gland tumors due pos-
sible histomorphological changes in tumors. However, 
in the study conducted by Díaz et al. (22) (2014), the 
authors highly recommend the use of FNAB in salivary 
gland tumors, and report significant indexes of sensi-
tivity (94%) and specificity (100%). According to Ta-
ble 4, the values of sensibility and specificity can vary 
among countries (12-14,16-20,22-28). It is a consensus 

that studies with benign and malignant tumors data are, 
undoubtedly, more complete to calculate the sensitiv-
ity and specificity of FNAB (22) since the sensitivity 
parameter measures the test ability to point to a malig-
nant tumor result in people actually affected with these 
tumors, while specificity measures the test ability to 
point to a benign tumor result for cases that are, indeed, 
not malignant. Nonetheless, a limitation of the present 
study is that our data refer to records of an oncological 
hospital without data of patients with benign tumors.
Although FNAB is a safe diagnostic technique for sali-
vary gland tumors, several nomenclatures and cytopa-
thological classification methods can lead to misinter-
pretations, therefore, systematic diagnostic criteria are 
necessary to universally optimize the cytopathological 
diagnoses from FNAB of salivary glands. In this con-
text, the system called "Milan System for Reporting Sal-
ivary Gland Cytopathology (MSRSGC)" is a collective 
work of the American Society of Cytopathology (ASC) 
and the International Academy of Cytology (IAC) to 
categorize the cytopathological diagnosis and correlate 
it to the recommended clinical management, as well 
as to the assumed risk of malignancy (ROM), making 
universal the communication between pathologists and 
clinicians and guiding the best therapeutic decisions 
(25,29). Our research did not initially use the MSRSGC 
because it is a retrospective study with archived reports 
dating from before the creation of Milan system and the 
cytopathologists involved used other methodologies.

Author Country Year n Milan 
system Sensitivity Specificity

Cohen et al. (16) USA 2004 169 No 80 79
Gonçalves et al. (17) Brazil 2007 73 No 87.9 85.7
Christensen et al. (12) Denmark 2010 382 No 83 99
Jha et al. (13) India 2021 292 Yes 64.2 97
Dostalova et al. (18) Czech Republic 2020 651 No 80 93.8
Boldes et al. (19) Israel 2021 505 No 80 99
Hafez; Abusinna (14) Egypt 2020 118 Yes 84.6 88.2
Hanege et al. (20) Turkey 2020 286 No 90 98
Ali et al. (23) Pakistan 2011 129 No 84 98
Castrodad-Rodríguez et al. (24) USA 2021 380 Yes 91 97
Leite et al. (25) Brazil 2020 104 Yes 75 98,4
Velez Torres et al. (26) USA 2022 354 Yes 87 98
Díaz et al. (22) Brazil 2014 182 No 94 100
Costa et al. (27) Spain 2000 112 No 84.8 93.7
Carrillo et al. (28) Mexico 2009 270 No 92.3 98.6

Abbreviations: FNAB, fine needle aspiration biopsy; n, number of cases.

Table 4: Variations of sensitivity and specificity of FNAB with and without Milan system.
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However, when we categorized our sample according 
to Milan System (23,24), we found that: out of the 24 
cases of NOS adenocarcinoma, 4 were classified as non-
diagnostic, 2 as benign neoplasm, 7 as suspicious for 
malignancy and 11 as malignant; out of the 22 cases of 
mucoepidermoid carcinoma, 3 were classified as non-
diagnostic, 1 as non-neoplastic, 4 as benign neoplasm, 
3 as suspicious for malignancy and 11 as malignant; out 
of the 11 cases of acinar cell carcinoma, 1 was classified 
as non-neoplastic, 3 as benign neoplasm and 7 as ma-
lignant; out of the 9 cases of adenoid cystic carcinoma, 
3 were classified as non-diagnostic and 6 as malignant; 
out of the 8 cases of epithelial-myoepithelial carcinoma/
myoepithelial carcinoma, 2 cases were classified as non-
diagnostic, 1 as non-neoplastic, 1 as benign tumor and 
4 as malignant; out of the 3 cases of salivary duct carci-
noma, 1 was classified as suspicious for malignancy and 
2 as malignant; out of the 2 cystadenocarcinoma cases, 
1 was classified as non-neoplastic and 1 as malignant; 
out of the 2 cases of clear cell carcinoma, 1 was classi-
fied as benign neoplasm and 1 as suspicious for malig-
nancy; the case of carcinoma ex pleomorphic adenoma 
was classified as malignant; the case of sebaceous car-
cinoma was classified as suspicious for malignancy; the 
case of carcinosarcoma was classified as suspicious for 
malignancy; the case of squamous cell carcinoma was 
classified as malignant and the case of lymphoepithelial 
carcinoma was classified as malignant.
It should also be noted that the addition of oral and 
maxillofacial pathologists in the cytopathological and 
anatomopathological evaluation at hospital pathology 
services can contribute to the assertive diagnosis of dis-
eases of salivary glands, since these professionals have 
expertise in diseases of the mouth and its adnexal tis-
sues and structures.

Conclusions
Fine needle aspiration biopsy (FNAB), the preferred 
biopsy modality in major salivary glands, is able to pro-
vide satisfactory preoperative diagnosis of malignant 
tumors in these organs, whereas incisional biopsies of 
minor salivary glands have better diagnostic accuracy 
by allowing the architectural morphological character-
istics study that reflects the great diversity of subtypes 
of salivary gland tumors, data that are not obtained 
through a cytopathological analysis.
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