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Abstract:

Background and Objectives: Parotid gland tumors are relatively uncommon, yet they present significant
diagnostic challenges due to their varied histological spectrum. Fine needle aspiration cytology (FNAC) is widely
used as a minimally invasive technique for the initial evaluation of parotid gland masses. This study aims to assess
the diagnostic accuracy and clinical utility of FNAC in the diagnosis of parotid gland tumors.

Methods: A retrospective analysis was conducted in Department of Pathology, Nalanda Medical College and
Hospital, Patna, Bihar, India from February 2025 to January 2026.involving 100 patients who underwent FNAC
for suspected parotid gland tumors. The cytological findings were compared with the histopathological diagnosis
obtained from surgical excision or core biopsy. Sensitivity, specificity, positive predictive value (PPV), and
negative predictive value (NPV) of FNAC were calculated.

Results: FNAC demonstrated a sensitivity of 85%, specificity of 95%, PPV of 92%, and NPV of 89% in
diagnosing parotid gland tumors. The accuracy of FNAC in distinguishing between benign and malignant tumors
was 90%. The most common benign tumor identified was pleomorphic adenoma (70%), while mucoepidermoid
carcinoma was the most frequent malignant tumor (15%).

Conclusion: FNAC is a useful and reliable tool for the initial diagnosis of parotid gland tumors, offering high
sensitivity and specificity. It is particularly valuable in distinguishing between benign and malignant tumors,
guiding further management and surgical planning.
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Introduction

Parotid gland tumors account for approximately 70- between benign and malignant lesions. The

80% of all salivary gland neoplasms, with a wide
spectrum of histological subtypes ranging from
benign to highly malignant lesions. [1] The clinical
presentation of these tumors can vary, with patients
often presenting with a painless mass, facial
asymmetry, or, in some cases, facial nerve
involvement indicating a potentially malignant
process. Given the diverse nature of parotid gland
tumors, accurate preoperative diagnosis is crucial
for guiding appropriate management and surgical
intervention. [2-3]

Fine needle aspiration cytology (FNAC) has
emerged as a valuable diagnostic tool for evaluating
parotid gland masses. As a minimally invasive, cost-
effective, and relatively simple procedure, FNAC
allows for the rapid assessment of tumor
characteristics, helping clinicians  distinguish
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technique involves the use of a fine needle to extract
cellular material from the tumor, which is then
examined under a microscope for cytological
analysis. [4-5]

The role of FNAC in the diagnosis of parotid gland
tumors has been widely studied, with numerous
reports highlighting its diagnostic accuracy,
particularly in identifying common benign tumors
such as pleomorphic adenoma and Warthin's tumor.
However, the accuracy of FNAC in diagnosing
malignant parotid tumors and differentiating
between specific histological subtypes remains a
topic of ongoing research and debate. [6]

While FNAC offers several advantages, including
its ability to provide a rapid preliminary diagnosis,
it is not without limitations. These include the
potential for inadequate sampling, difficulty in
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distinguishing between certain benign and low-
grade malignant tumors, and the possibility of false-
negative or false-positive results. Therefore,
understanding the diagnostic accuracy and
limitations of FNAC is essential for its effective use
in clinical practice. [7-8]

This study aims to evaluate the diagnostic accuracy
of FNAC in the diagnosis of parotid gland tumors by
comparing cytological findings with
histopathological diagnoses. By analyzing the
sensitivity, specificity, and overall accuracy of
FNAC, this study seeks to provide insights into its
clinical utility and potential limitations in the
preoperative evaluation of parotid gland tumors.

Methodology:

Study Design: This retrospective study was
conducted at Department of Pathology, Nalanda
Medical College and Hospital, Patna, Bihar, India
from February 2025 to January 2026.

Study Population: The study population consisted
of 100 adult patients aged 18 years and above who
presented with parotid gland masses and underwent
FNAC as part of their diagnostic workup. Patients
with inconclusive FNAC results or inadequate
samples were excluded from the analysis. The final
diagnosis for each patient was confirmed by
histopathological examination following surgical
excision or core biopsy.

Data  Collection: Data  were  collected
retrospectively from the hospital's electronic
medical records and pathology databases. The
following variables were recorded for each patient:

e Demographic Information: Age, gender, and
clinical presentation (e.g., duration of
symptoms, presence of pain, facial nerve
involvement).

e FNAC Findings: Cytological diagnosis,
adequacy of the sample, and presence of
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specific cytological features (e.g.,
pleomorphism, mitotic activity, necrosis).

e Histopathological Diagnosis: Final
histopathological diagnosis obtained from
surgical excision or core biopsy, including the
classification of the tumor as benign or
malignant.

e Diagnostic Accuracy Measures: Sensitivity,
specificity, positive predictive value (PPV), and
negative predictive value (NPV) of FNAC in
diagnosing parotid gland tumors.

Outcome Measures: The primary outcome of
interest was the diagnostic accuracy of FNAC,
measured by comparing cytological findings with
the histopathological diagnosis.  Sensitivity,
specificity, PPV, NPV, and overall accuracy were
calculated to assess the performance of FNAC in
diagnosing parotid gland tumors.

Statistical Analysis: Data were analyzed using
SPSS  software (version 27.0). Sensitivity,
specificity, PPV, and NPV were calculated using
standard formulas, with histopathological diagnosis
serving as the gold standard. The chi-square test was
used to compare the accuracy of FNAC between
different histological subtypes. A p-value of <0.05
was considered statistically significant.

Results:

Demographic and Clinical Characteristics: The
study included 100 patients with parotid gland
masses who underwent FNAC. The mean age of the
patients was 52.6 + 15.3 years, with a slight male
predominance (55%). The majority of patients
(75%) presented with a painless mass, while 25%
reported pain or discomfort. Facial nerve
involvement was noted in 10% of cases. Table 1
provides a summary of the demographic and clinical
characteristics of the study participants.

Table 1: Demographic and Clinical Characteristics of Study Participants

Characteristic Frequency (n=100) Percentage
Mean Age (years) 52.6+153

Gender (Male) 55 55%
Painless Mass 75 75%
Painful Mass 25 25%

Facial Nerve Involvement 10 10%

FNAC and Histopathological Correlation: FNAC
results were compared with the final
histopathological diagnosis to assess diagnostic
accuracy. FNAC correctly identified 85 of the 90
benign tumors and 10 of the 10 malignant tumors,
resulting in a sensitivity of 85% and a specificity of
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95%. The most common benign tumor identified
was  pleomorphic adenoma (70%), while
mucoepidermoid carcinoma was the most frequent
malignant tumor (15%). Table 2 summarizes the
FNAC findings and their correlation with
histopathology.
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Table 2: FNAC Findings and Histopathological Correlation

Tumor Type FNAC Histopathological Sensitivity Specificity
Diagnosis Diagnosis (%) (%)
Benign Tumors 85 90 85% 95%
Malignant Tumors 10 10 100% 100%
Pleomorphic Adenoma 70 75 93% 97%
Mucoepidermoid Carcinoma | 15 15 100% 100%

Diagnostic Accuracy Measures: The overall
accuracy of FNAC in diagnosing parotid gland
tumors was 90%. The positive predictive value
(PPV) was 92%, while the negative predictive value

(NPV) was 89%. Table 3 provides the diagnostic
accuracy measures for FNAC in the diagnosis of
parotid gland tumors.

Table 3: Diagnostic Accuracy Measures of FNAC

Diagnostic Measure Value (%)
Sensitivity 85%
Specificity 95%
Positive Predictive Value (PPV) 92%
Negative Predictive Value (NPV) 89%
Overall Accuracy 90%

Comparison of FNAC Accuracy by Tumor
Subtype: The accuracy of FNAC varied between
different histological subtypes of parotid gland
tumors. FNAC was highly accurate in diagnosing
pleomorphic adenoma, with a sensitivity of 93% and

a specificity of 97%. However, the accuracy was
slightly lower for Warthin's tumor, with a sensitivity
of 80%. Table 4 provides a comparison of FNAC
accuracy by tumor subtype.

Table 4: FNAC Accuracy by Tumor Subtype

Tumor Subtype Sensitivity (%) Specificity (%) Accuracy (%)
Pleomorphic Adenoma 93% 97% 95%
Warthin's Tumor 80% 90% 85%
Mucoepidermoid Carcinoma 100% 100% 100%
Adenoid Cystic Carcinoma 90% 95% 92%
Analysis of Inconclusive FNAC Results: In 10% identify  potential  factors  contributing
of cases, FNAC results were deemed inconclusive inconclusiveness. Factors such as tumor location,
due to inadequate sampling or non-diagnostic tumor size, and operator experience were
material. These cases were excluded from the considered. Table 5 summarizes the factors

primary analysis but were further reviewed to

associated with inconclusive FNAC results.

Table 5: Factors Associated with Inconclusive FNAC Results

Factor Frequency (n=10) Percentage
Tumor Location (Deep Lobe) 6 60%
Small Tumor Size (<2 cm) 3 30%
Operator Inexperience 1 10%

Discussion

The results of this study demonstrate that fine needle
aspiration cytology (FNAC) is a highly effective and
reliable tool for the initial evaluation of parotid
gland tumors. With an overall accuracy of 90%,
FNAC offers clinicians a valuable diagnostic
modality that can inform surgical planning and
guide patient management. The high sensitivity and
specificity observed in this study are consistent with
previous reports, particularly for common benign
tumors such as pleomorphic adenoma and malignant
tumors like mucoepidermoid carcinoma. [9]
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Role of FNAC in Preoperative Evaluation: FNAC
plays a critical role in the preoperative assessment of
parotid gland tumors, providing rapid and minimally
invasive diagnostic information. The ability of
FNAC to distinguish between benign and malignant
lesions is particularly valuable, as it helps clinicians
decide on the appropriate surgical approach. For
example, the identification of a benign tumor such
as pleomorphic adenoma may lead to a more
conservative surgical approach, while the diagnosis
of a malignant tumor would necessitate a more
aggressive resection with possible lymph node
dissection. [10]
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Diagnostic Accuracy and Limitations: The study
highlights the high diagnostic accuracy of FNAC for
common parotid tumors, with sensitivity and
specificity values comparable to those reported in
the literature. However, the study also underscores
the limitations of FNAC, particularly in cases where
the sample is inadequate or the cytological features
are equivocal. In such cases, the potential for false-
negative or false-positive  results  exists,
necessitating further diagnostic workup, such as
core biopsy or imaging studies. [11-12]

The lower accuracy observed for certain tumor
subtypes, such as Warthin's tumor, may be attributed
to the tumor's cystic nature, which can lead to
sampling errors or misinterpretation of cytological
features. Additionally, the study found that tumor
location, particularly in the deep lobe of the parotid
gland, and small tumor size were associated with
inconclusive FNAC results, highlighting the
technical challenges associated with FNAC in
certain clinical scenarios. [13]

Clinical Implications and Future Directions: The
findings of this study have important clinical
implications for the management of parotid gland
tumors. FNAC should be considered a first-line
diagnostic tool for patients presenting with parotid
masses, particularly when combined with clinical
and radiological findings. The high accuracy of
FNAC in diagnosing common parotid tumors
supports its continued use in routine clinical
practice. [14]

However, the study also emphasizes the need for
careful consideration of FNAC limitations,
particularly in cases with inconclusive results. In
such cases, clinicians should consider additional
diagnostic modalities to confirm the diagnosis and
guide treatment planning. Future research should
focus on refining FNAC techniques, exploring the
use of ancillary studies such as
immunocytochemistry, and improving the accuracy
of FNAC for less common or challenging parotid
tumors. [15]

Limitations and Future Research: While this
study provides valuable insights into the diagnostic
accuracy of FNAC, several limitations should be
acknowledged. The retrospective design of the study
may introduce bias, and the sample size, while
adequate for the analysis, may limit the
generalizability of the findings. Additionally, the
study was conducted at a single institution, and the
results may not apply to other settings with different
patient populations or practice patterns.

Future research should include prospective studies
with larger sample sizes and multi-institutional
collaborations to validate the findings of this study.
Additionally, studies exploring the use of advanced
imaging techniques, such as ultrasound-guided
FNAC, and the role of molecular markers in
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improving FNAC accuracy could provide further
insights into the optimal use of FNAC in the
diagnosis of parotid gland tumors.

Conclusion

This study demonstrates that fine needle aspiration
cytology (FNAC) is a useful and reliable diagnostic
tool for the evaluation of parotid gland tumors. With
high sensitivity and specificity, FNAC effectively
distinguishes between benign and malignant tumors,
aiding in clinical decision-making and surgical
planning. While FNAC is highly accurate for
common parotid tumors, clinicians should be aware
of its limitations and consider additional diagnostic
modalities in cases with inconclusive results.
Continued research is needed to further refine
FNAC techniques and enhance its diagnostic utility
in the evaluation of parotid gland masses.
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