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Abstract
Background: FNAC is a safe, reliable, cost-effective, and efficient method for initial screening
of patients with salivary gland swellings.
Aims: The purpose of this study was to identify cytomorphological features and toevaluate the
diagnostic efficacy of FNAC as a screening tool for salivary gland swellings.
Materials and Methods: A study included 195 cases of FNAC, with 62 cases being compared
to histological diagnosis. Subsequently, discordant cases, including both false negatives and false
positives, were retrospectively re-evaluated. Additionally, a thorough review of previous
research on the factors that contribute to misdiagnosis was conducted.
Results: On cytology, 110 cases were neoplastic, of which 73 were benign and 37 were
malignant. Histopathological correlation was available in 62 cases, 42 of which were benign and
the remaining 11 were malignant. When suspected malignant and malignant group are all
classified as cytologically positive, the sensitivity and specificity are 72.73% and 96.08%
respectively. Overlapping cytological features, heterogeneity and unsampled areas were the
primary factors contributing to false positive and false negative diagnosis.
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Conclusion: FNAC of salivary lesions is a precise, sensitive, and specific initial diagnostic
procedure. However, the characterization of specific tumor types is limited due to variations in
cytomorphology. False-negative diagnoses are mainly due to issues with the specimens obtained,
while false-positive diagnoses are primarily caused by errors in interpretation. Cytopathologists
should improve their skills and standards to avoid making false-positive diagnoses. In
challenging cases, histologic examination may be used for accurate diagnosis.

Keyword: FNAC, salivary gland, misdiagnoses, false negative, false positive, efficacy.
Introduction

Diagnosing salivary gland pathology through fine needle aspiration cytology is challenging in
cytopathology due to the diversity of salivary gland lesions, intratumoral heterogeneity, and
morphological overlap[1,2,3,4] However, it is a widely accepted, cost-effective, and minimally
invasive technique for the rapid cytological evaluation of salivary gland lesions. Various factors
can cause nodular swelling or diffuse enlargement of salivary glands, including inflammation,
cystic changes, and benign and malignant neoplasms. Salivary gland neoplasms account for 2-
6% of all head and neck neoplasms[5]. FNAC (fine needle aspiration cytology) helps
differentiate between benign and low-grade malignant neoplasms and high-grade malignant
tumors [6,7].The Milan System for Reporting Salivary Gland Cytology has been introduced to
address diagnostic challenges in the diagnosis and risk assessment of salivary gland
lesions.[8,9]However, histopathology remains the gold standard for diagnosing salivary gland
lesions. In view of the above consideration, the present study aims to assess the importance of
cytological study of salivary gland masses and correlate it with histopathological examination to
facilitate the diagnosis and treatment.

Material and method

Study subjects, sampling, technique and data acquisition

The current study, spanning six years, covering the period from January 2008 to January 2013.
The study was conducted at the Department of Pathology, Pt. J.N.M. Medical College and its
associated Dr. B.R.A.M.Hospital in Raipur, Chhattisgarh, India. The prospective study involved
selecting cases from patients with salivary gland masses who were attending the ENT outpatient
department and inpatient facilities. Ethical considerations were addressed by obtaining approval
from the institutional ethics committee, and written consent was obtained from each patient.
FNAs were conducted using palpation or ultrasound guidance, without on-site evaluation. The
aspirates were prepared as direct smears. Smear made from the centrifuged deposit in the case of
aspirated fluid. Staining of the wet fixed smears was done with Papanicolaou stain/
Haematoxylin and Eosin and air dried smears were stained with MGG (May Grunwald and
Giemsa) stain. The cases were initially classified into benign lesions and malignant lesions
(including those suspicious for malignancy as well). The final histopathological diagnosis was
correlated with the FNAC findings to assess the precision of cytodiagnosis.

False negative and false positive diagnoses

Non-diagnostic cases were not included in the analyses. False-negative and false-positive
diagnoses were defined as cases in which the results of the fine needle aspiration (FNA) did not
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correspond with the findings of the final histological examination. A false-negative diagnosis is
defined as a nodule that was initially determined to be benign lesion (hon neoplastic and benign
neoplastic lesion) through fine-needle aspiration cytology (FNAC), but it was discovered to be
malignant lesion upon histological examination. Conversely, a false-positive diagnosis was
described as a nodule with cytology indicating malignancy (suspicious for malignancy and
malignant lesion ) that was later found to be a nonneoplastic lesion or benign neoplasm upon
histological analysis after surgery. All slides from the false-negative and false-positive FNAs
were reexamined to determine the cause of misdiagnoses.

Statistical analysis

Statistical analysis was conducted to evaluate the sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), and diagnostic accuracy. IBM SPSS Statistics
(version 19.0) was used for the analysis, and the chi-square test was employed for the primarily
categorical variables. Cohen’s kappa (k) coefficient was utilized to assess the agreement between
the FNA and pathology results. P value of <0.05 was considered statistically significant.

Result

During the period from January 2008 to January 2013, we conducted a comprehensive review of
195 cases of salivary gland fine-needle aspiration cytology (FNAC). The distribution of benign
and malignant salivary gland lesions among the total 195 FNACs was as follows: 158(81%) and
37(19%), respectively. The patients' ages ranged from 1 to 65 years, with a mean age of 40.3
years. Non-neoplastic lesions accounted for 85 cases (43.5%), while 110 cases (56.4%) were
neoplastic. Chronic sialadenitis was the most common lesion (95%, 81/85), followed by cystic
lesions (4.7%, 4/85). Among the neoplastic lesions, 66.3% of cases (73/110) were benign, while
33.63% (37/110) were malignant. In benign tumors, pleomorphic adenoma accounted for the
highest number of cases (89%, 65/73), followed by Warthin's tumor (4.1%, 3/73). In malignant
lesions, 40.5% (15/37) of cases were diagnosed under the malignant neoplasm NOS category
(cytologic diagnosis of malignancy was made without further tumor typing), followed by acinic
cell carcinoma (21.6%, 8/37), mucoepidermoid carcinoma (16.2%, 6/37), adenoid cystic
carcinoma (10.8%, 4/37), and adenocarcinoma (10.8%, 4/37). [Table-1].

In the present study, both cytology and histopathology were carried out in 62 cases. Out of these,
52 cases had benign salivary gland lesions, while 10 cases had malignant lesions. The FNA
findings were correlated with the corresponding histological diagnosis. 92.3% of benign tumors
were consistent with the histopathological diagnosis. In the malignant group, 80% of tumors
showed concordance with histopathology. [Table-2,3]. Two cases initially diagnosed as
pleomorphic adenoma on FNAC were later confirmed to be adenoid cystic carcinoma, and one
case of pleomorphic adenoma was confirmed to be carcinoma ex pleomorphic adenoma on
subsequent histopathology.One case of mucoepidermoid carcinoma on cytology was later
confirmed to be pleomorphic adenoma. One case diagnosed as malignant tumour not otherwise
specified on aspiration cytology was later confirmed to be basal cell adenoma.

The results of the assessment comparing the findings of fine-needle aspiration cytology (FNAC)
with the final histopathology results of the patients are presented in [Table 4]. Upon inspection of
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the aforementioned table, a significant correlation was identified between the two measurements
(x: 0.713, p<0.001). The test sensitivity was found to be 72.73%, while the specificity was
determined to be 96.08%. Based on the results of the FNAC test, the positive predictive value
(PPV) for malignancy was 76.63%, while the negative predictive value (NPV) for benign cases

was 95.24%.

Table 01. Demographic and clinical data of the study patients

Characterstics n or mean
Age Total number of lesion (n=195) 40.3
Non neoplastic lesion 85
FNAC cases (n=195) Neoplastic lesion Benign 73
P Malignant 37
Sialadenitis 81
Pleomorphic adenoma 65
Warthins tumour 03
Benign Benign cystic lesion 04
lesion - -
(n=158) Sialadenosis 02
Retention cyst 01
Oncocytoma 01
FNAC cases (n=195) —
Myoepithelioma 01
Malignant tumour
. . 15
without typing
. Acinic cell carcinoma 08
Malignant - -
. Mucoepidermoid
neoplastic . 06
lesion (n=37) carcinoma
Adenoid cystic 04
carcinoma
Adenocarcinoma 04
Non Sialadenitis 08
neoplastic . . .
lesion (n=09) Benign cystic lesion 01
. Pleomorphic adenoma 39
. ) Benign
Histopathological . .
. neoplastic Warthins tumour
confirmed cases (n=62) lesion (n=42) 02
- Basal cell adenoma 01
Malignant Adenoid cystic 05
neoplastic carcinoma
lesion (n=11) | Acinic cell carcinoma 01
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Mucoepidermoid

carcinoma 03

Carcinoma ex- o1
pleomorphic adenoma

Adenocarcinoma 01

Table 02. Comparative analysis of cytological and histological diagnosis of benign salivary

gland lesions
S. Cytological No. Histopathological Diagnosis
No Diagnosis of | Concordance Discordance
cases
1 | Sialadenitis 09 08(88.9%) | 01(01 Pleomarphic adenoma)
Benign cystic 01 01(100%)
lesions
2 | Pleomorphic 40 37 (92.8%) | 03 False
adenoma (Ca ex pleomorphic adenoma 01, | Negative
Adenoid cystic carcinoma 02) —
3 | Warthin 02 02(100%)
tumours
Total 52 48(92.3%0) 04 (7.6%0)

Table 03. Comparative analysis of cytological and histological diagnosis of malignant
salivary gland lesions

S. Cytological Diagnosis No. Histopathological Diagnosis
No of |Concordance Discordance
cases

1 |Acinic cell carcinoma 01 01(100%)

2 | Adenoid cystic carcinoma | 03 03(100%)

3 | Mucoepidermoid 04 03(75%) 01(Pleomorphic False
carcinoma adenoma) positive

5 |Suspicious for malignancy | 02 01(50%) 01(Basal cell adenoma) False

positive

Total 10 08 (80%) 02(20%)

Table 04. Conformity of the FNAC and histopathology results of the study patients
PPV, positive predictive value; NPV, negative predictive value; FNR, false-negative rate; FPR,
false-positive rate.

Variables Histopathological
diagnosis
Malignant | Benign
lesion lesion
n n Total
Cytological | Malignant | 08 02 10
diagnosis lesion
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Benign 03 49 52
lesion

Total 11 51 62

Statistical Statistical Sensitivity 72.73%

analysis Result Specificity 96.08%

Accuracy 91.94%
PPV 76.60%
NPV 95.23 %
Cohen’s Kappa 0.7135

p value <.00001

Discussion

Fine-needle aspiration (FNA) serves as an uncomplicated, secure, cost-efficient, and precise
diagnostic method for the initial assessment of patients with salivary nodules. [10] The primary
objective of FNA is to identify neoplastic nodules that require surgical removal while avoiding
unnecessary surgery for nonneoplastic lesions. However, fine-needle aspiration cytology
(FNAC) of salivary gland lesions often presents a diagnostic challenge because different
pathological processes display diverse and somewhat overlapping cytologic features. In cases of
uncertainty, a histologic examination of the resected specimen provides an accurate diagnosis.
[10,11].

Salivary gland neoplasms can occur in any age group. In the present study, the lesions were
observed in individuals aged 1 to 65 years, with a mean age of 40.3 years, and the majority of
cases occurring in the fourth decade of life. These results align with the research conducted by
Khandekar et al.[12] and Kakoty et al. [13], whereas in studies by Koirala et al. [14] and Anita
Omhare et al. [15], the majority of the cases were seen in the third decade.

The present study showed that chronic sialadenitis was the most common non-neoplastic lesion,
accounting for 95% of cases, followed by cystic lesions. This finding was similar to other studies
that also identified chronic sialadenitis as the most common non-neoplastic lesion [16, 17, 18].
Among the neoplastic lesions, 66.3% of salivary gland tumors were benign and 33.7% were
malignant. This is similar to previous reports.[19-21]. Among the neoplastic lesions,
pleomorphic adenoma was the most common, accounting for 89%, followed by Warthin's tumors
(4.1%). Similar results were seen in studies conducted by Upasana P et al., Gandhi S et al., Singh
A et al., and Khandekar et al. (16, 17, 18, 22, 23). However, Jain C et al. found that 20% of the
cases involved pleomorphic adenoma, while 1.42% each involved basal cell adenoma and
oncocytoma in their study. [16].

On cytology of pleomorphic adenoma reveals a biphasic pattern composed of
epithelial/myoepithelial cells and fibro-myxochondroid stroma. The components may be
arranged in a wide spectrum of microscopic appearances with the potential for errors in
cytological interpretation. It can be a source of confusion with tumors such as basal cell
adenoma, adenoid cystic carcinoma, and mucoepidermoid carcinoma - low grade on cytology. In
the present series, 37 cases were correctly identified on cytology. One case proved to be
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carcinoma ex-pleomorphic adenoma and two cases were later confirmed to be adenoid cystic
carcinoma ,on subsequent histopathology. Thus, the cyto-histological correlation for
pleomorphic adenoma was 92.8%. Differentiating between adenoid cystic carcinoma and PA can
sometimes be the most challenging [24-27] Both of these tumors may present as pseudo-
columnar tumors and pseudo-trabecular structures, leading to misdiagnosis. Moreover, artificial
alterations, such as the distortion of the transparent adenoid cystic carcinoma sphere into a
rectangular shape (caused by the traumatic impact of suction and sliding procedures), can mimic
the trabecular appearance of the gelatinous matrix component of PA, potentially resulting in a
misdiagnosis. In this study, 2 cases of adenoid cystic carcinoma (ACC) were initially
misdiagnosed as pleomorphic adenoma (PA). We conducted a thorough analysis of the
underlying causes and identified several potential issues: (1) In cases where the tumor is small
and the cytologic sampling technology is inadequate, the most diagnostically significant
components of the tumor may not be observable. (2) Pleomorphic adenoma (PA) is prevalent
benign tumors of the salivary gland that share similar cellular morphology with adenoid cystic
carcinoma (ACC). Consequently, ACC may coexist within the same mass as pleomorphic
adenoma and exhibit comparable morphological features in cytologic smears. (3)While the
morphological differentiation of tumor cells may be well-defined, the heterogeneity is minimal,
making it challenging to distinguish from a benign tumor. (4) Inaccurate interpretation of the
cytologic smears, lack of diagnostic expertise, and misidentification of diagnostically important
cells can result in errors. Carcinoma ex pleomorphic adenoma (Ca ex PA) is an uncommon
condition that presents challenges in its cytological diagnosis.[28,29] Studies have indicated that
fine needle aspiration cytology (FNAC) has demonstrated a low sensitivity in detecting Ca ex
PA, with reported rates as low as 29%. As a result, distinguishing this condition from benign
pleomorphic adenoma can be very difficult.[30,31]. According to Klijanienko et al.[32],
carcinoma ex-pleomorphic adenoma has the highest false negative rate (35.3%) out of all
malignant salivary gland tumors. Careful clinicocytologic correlation and representative,
meticulous sampling is mandatory.

Various authors have reported that the incidence of malignant tumors ranged from 15% to 32%
[33,34]. In the present study, it accounted for 33.6%, while Nguansangiam et al. found a lower
incidence of malignant neoplasms. Among malignant salivary gland lesions, the most common
malignancy was malignant neoplasm not otherwise specified. This diagnosis was based on
cytologic evidence of malignancy without further tumor typing, highlighting the limitations of
FNAC in characterizing specific tumor types due to variations in cytomorphology. Acinic cell
carcinoma was the second most common type of cancer in the current study, accounting for
21.6% of cases. Gandhi et al. and Singh et al. obtained comparable results. [17, 22]. Published
literature indicates a false-positive rate ranging from 1% to 20%. [35]. In our study, the false-
positive rate was 20%, attributed to two instances, where cytology suggestive of
mucoepidermoid carcinoma (MEC) but histopathology revealed pleomorphic adenoma. Upon
reevaluation of the cytology smears, it was discovered that the round to ovoid ductal epithelial
cells were mistaken for intermediate cells, and chondromyxoid stroma of pleomorphic adenoma
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was misinterpreted as the thick mucoid background. Diagnosis of low-grade MEC by FNA can
be challenging due to spatial heterogeneity and multiple histologic components. Therefore,
adequate sampling of various components within the tumor is essential to arrive at correct
diagnosis [36]. Another case of suspected malignant tumour in cytology diagnosed to be basal
cell adenoma on subsequent histopathology. The smears showed homogenous material along
with three-dimensional clusters, acini, or sheets of basaloid cells with variable cohesion, and
were reported as a suspected malignant tumor. The membranous subtype of basal cell carcinoma
is a well-established mimic of adenoid cystic carcinoma in cytology.[37]

FNAC as a screening modality for malignancy

In our study, we found that fine-needle aspiration cytology (FNAC) demonstrated a sensitivity of
72.73% and a specificity of 96.08% in detecting malignant lesions when compared to histologic
diagnosis, as shown in Table 4. The positive predictive value for a malignant diagnosis using
FNAC was 76.6%, and the negative predictive value was 95.23%. These results indicate that
FNAC has a higher specificity (96%) than sensitivity (72.73%) in distinguishing malignant from
benign disease, with an overall diagnostic accuracy of 92%. Furthermore, statistical analysis
revealed a strong agreement between cytological and histological findings, with a kappa value of
0.7135. These findings suggest that FNAC can effectively predict the presence of malignancy,
contingent upon the prevalence of malignancy. The literature review demonstrated considerable
variability in the sensitivity and specificity of fine needle aspiration cytology for diagnosing
salivary gland swelling across different populations and settings [38-40]. For instance, Zerpa et
al. conducted a study on 93 cases of parotid gland tumors and reported a sensitivity of 57% and a
specificity of 95% [41]. In contrast, Pastore et al. found a sensitivity of 83% and a specificity of
93% in their evaluation of 357 cases of salivary gland lesions [42]. Similarly, Jaein et al.
observed a sensitivity of 92.8% and a specificity of 93.9% in their study involving 80 cases of
salivary gland swellings, including 14 cases of malignant salivary gland neoplasms [43]. Kim et
al. reported a diagnostic accuracy of 92% for FNAC in distinguishing malignant from benign
salivary gland tumors [44]. Fakhry et al identified common false positive results, such as
Warthin’s tumor and pleomorphic adenoma, and noted false negative diagnoses in cases of
lymphomas and mucoepidermoid carcinomas. [45].

Our study has some limitations, with the most significant being its retrospective nature and the
fact that it was conducted at a single center. Furthermore, the sample size was very limited; this
led to the exclusion of numerous FNAC cases that lacked histopathology reports. Secondly,
because patients had to travel long distances and faced financial constraints, no follow-up data
were available. Thirdly, we did not conduct immunocytochemistry or molecular analysis in
cytologic or histologic samples. Certain researchers have applied these techniques to cytologic
specimens and have reported favorable results.[46-50].Despite these limitations, this research
represents an investigation to examine the association between FNAC and their corresponding
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histopathology in the context of diagnosing salivary cancers. Additionally, it assesses the
accuracy rate, sensitivity, specificity, positive predictive value, negative predictive value, false
negative rate, and false positive rate of fine needle aspiration cytology (FNA) as a diagnostic tool
for salivary gland nodules.

Conclusion

The results of our study have shown that fine-needle aspiration cytology (FNAC) of salivary
lesions demonstrates a significant level of accuracy, sensitivity, and specificity, allowing for
appropriate initial diagnostic intervention. Although the ability to characterize specific tumor
types is limited due to variations in cytomorphology. False-negative diagnoses were mainly
attributed to issues with the specimens obtained, while false-positive diagnoses were primarily
caused by errors in interpretation. Cytopathologists should improve their skills and standards to
avoid making false-positive diagnoses. Moreover, Fine Needle Aspiration Cytology (FNAC) is a
safe, reliable, cost-effective, and efficient method that should be used as the primary
investigative tool for salivary lesions.
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