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Abstract:

Background: Fine needle aspiration cytology (FNAC) is a primary diagnostic tool for salivary
gland lesions. The Milan System for Reporting Salivary Gland Cytopathology (MSRSGC) pro-
vides standardized categorization with defined risk of malignancy (ROM).

Aim: To evaluate salivary gland cytology cases using the Milan system and analyze diagnostic
challenges with histopathological correlation.

Methods: A retrospective study was conducted at Nalanda Healthcare and Diagnostics, Patna,
from 10 November 2025 to 10 January 2026. Thirty FNAC cases of salivary gland lesions were
categorized according to the Milan system. Histopathological follow-up was available in 26
cases (86.7%). Statistical analysis included calculation of ROM, sensitivity, specificity, posi-
tive predictive value (PPV), negative predictive value (NPV), and chi-square test.

Results: The most common Milan category was Category [Va (Benign neoplasm) (40%), fol-
lowed by Category II (Non-neoplastic) (20%). Histologically confirmed malignancy rate was
30.8% (8/26). Sensitivity and specificity of FNAC for detecting malignancy were 62.5% and
94.4%, respectively. Overall diagnostic accuracy was 84.6%. The highest ROM was observed
in Categories V and VI (100%).

Conclusion: The Milan system provides structured risk stratification and improves communi-
cation between cytopathologists and clinicians. While FNAC shows high specificity, indeter-
minate categories remain a diagnostic challenge requiring histopathological confirmation.
Keywords: Salivary gland cytology; Milan system; FNAC; Risk of malignancy; Diagnostic
accuracy.
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Introduction

Salivary gland tumours represent a hetero- than 5% of head and neck neoplasms, their
geneous group of lesions with diverse his- wide spectrum poses diagnostic challenges
tomorphological patterns and biological be- [2].

havior [1]. Although they account for less
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Fine needle aspiration cytology (FNAC)
has emerged as a minimally invasive, cost-
effective diagnostic modality for salivary
gland lesions [3]. It helps differentiate in-
flammatory from neoplastic lesions and be-
nign from malignant tumours [4]. However,
overlapping cytomorphological features
and tumor heterogeneity can lead to diag-
nostic ambiguity [5].

To standardize reporting and improve clin-
ical utility, the Milan System for Reporting
Salivary Gland Cytopathology (MSRSGC)
was introduced in 2018 [6]. The system cat-
egorizes lesions into six diagnostic catego-
ries, each associated with an implied risk of
malignancy (ROM) and management rec-
ommendations [7].

The Milan System classifies salivary gland
cytology into six diagnostic categories: Cat-
egory I (Non-diagnostic), Category II
(Non-neoplastic), Category III (Atypia of
Undetermined Significance — AUS), Cate-
gory IVa (Benign neoplasm), Category [Vb
(Salivary gland neoplasm of uncertain ma-
lignant potential — SUMP), Category V
(Suspicious for malignancy), and Category
VI (Malignant). Each category is associated
with an implied risk of malignancy (ROM)
and corresponding management recom-
mendations, thereby facilitating standard-
ized reporting and clinical decision-mak-
ing. Several validation studies have demon-
strated improved diagnostic consistency,
reproducibility, and better risk stratification
with the application of the Milan system
[8,9]. The ROM varies significantly across
categories, with the highest risk consist-
ently observed in Category VI, reinforcing
its strong predictive value for malignancy
[10].

Despite its advantages, certain lesions such
as low-grade mucoepidermoid carcinoma,
pleomorphic adenoma with atypia, and
Warthin tumor with metaplasia may create
interpretative difficulties [11,12]. Histo-
pathological correlation remains essential
for definitive diagnosis [13].
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There is limited data regarding application
of the Milan system in smaller diagnostic
centers in Eastern India. Therefore, this
study aimed to evaluate salivary gland
FNAC cases using the Milan system and
analyze associated diagnostic challenges
[14].

Materials and Methods
Study Design

This was a retrospective observational
study conducted to evaluate the cytomor-
phological spectrum of salivary gland le-
sions and to assess the applicability of the
Milan System for Reporting Salivary Gland
Cytopathology (MSRSGC) along with as-
sociated diagnostic challenges.

Study Setting

The study was carried out in the Depart-
ment of Cytopathology at Nalanda
Healthcare and Diagnostics, Patna, Bi-
har, a private diagnostic center catering to
both urban and semi-urban populations.

Study Duration

The study period extended from 10 Novem-
ber 2025 to 10 January 2026 (two
months). All eligible cases during this dura-
tion were included in the analysis.

Sample Size

A total of 30 consecutive cases of salivary
gland swellings subjected to fine needle as-
piration cytology (FNAC) during the study
period were included.

Inclusion Criteria

e All patients presenting with clinically
palpable salivary gland swellings.

e Cases in which FNAC was performed
during the defined study period.

e Adequate cytological smears available
for evaluation.

e Cases with available demographic and
clinical details.

Exclusion Criteria

o Unsatisfactory or hemorrhagic smears
insufficient for interpretation.
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e Cases lacking essential clinical infor-
mation.

e Recurrent lesions previously diagnosed
outside the study period.

Clinical Evaluation

Detailed clinical information including age,
gender, site of swelling, duration, and clin-
ical suspicion was retrieved from laboratory
records and requisition forms. Radiological
findings, where available, were also noted.

FNAC Procedure

FNAC was performed using a 23-24 gauge
disposable needle attached to a 10 mL sy-
ringe under aseptic precautions. Multiple
passes were made when necessary to obtain
adequate cellular material.

The aspirated material was smeared onto
clean glass slides. Smears were:

e Air-dried and stained with May-Griin-
wald-Giemsa (MGG) stain.

e Alcohol-fixed and stained with Hema-
toxylin and Eosin (H&E) stain.

Cytological adequacy was assessed based
on cellularity and preservation of morpho-
logical details.

Cytological Evaluation and Milan Cate-
gorization

All cases were reviewed independently by
two pathologists. The lesions were catego-
rized according to the Milan System for
Reporting Salivary Gland Cytopathol-
ogy (MSRSGQC) into the following six cat-
egories:

e Category I — Non-diagnostic

e Category II — Non-neoplastic

e Category III — Atypia of Undetermined
Significance (AUS)

e Category IVa — Benign neoplasm

e Category IVb — Salivary gland neo-
plasm of uncertain malignant potential
(SUMP)

e Category V — Suspicious for malig-
nancy

e Category VI — Malignant
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Each case was assigned a Milan category
based on cytomorphological criteria includ-
ing cellular arrangement, stromal compo-
nents, nuclear atypia, background elements,
and presence of necrosis or mitosis.

Histopathological Correlation

Histopathological follow-up was available
in 26 out of 30 cases (86.7%). Surgical
specimens included excision biopsies and
gland resections. Histopathological diagno-
sis was considered the gold standard.

Cyto-histopathological correlation was per-
formed to determine concordance and iden-
tify discordant cases. Diagnostic discrepan-
cies were analyzed to identify potential cy-
tological pitfalls.

Statistical Analysis

Data were entered into Microsoft Excel and
analyzed statistically.

The following parameters were calculated
for detection of malignancy:

e True Positive (TP): Cytology malignant
and histology malignant

e True Negative (TN): Cytology benign
and histology benign

o False Positive (FP): Cytology malig-
nant but histology benign

o False Negative (FN): Cytology benign
but histology malignant

From these values, the following were com-
puted:

e Sensitivity = TP / (TP + FN) x 100

e Specificity = TN / (TN + FP) x 100

o Positive Predictive Value (PPV) = TP
/ (TP + FP) x 100

e Negative Predictive Value (NPV) =
TN /(TN + FN) x 100

e Overall Diagnostic Accuracy = (TP +
TN) / Total cases with histology % 100

Risk of malignancy (ROM) for each Milan
category was calculated as:

ROM = (Number of malignant cases in a
category / Total cases with histology in that
category) x 100
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Confidence intervals (95% CI) were calcu-
lated for sensitivity and specificity. Associ-
ation between Milan categories and histo-
pathological diagnosis was evaluated using
the Chi-square test. A p-value < 0.05 was
considered statistically significant.

Results

A total of 30 cases of salivary gland lesions
were evaluated by fine needle aspiration cy-
tology (FNAC) during the study period
(10/11/2025-10/01/2026). Histopathologi-
cal follow-up was available in 26 cases
(86.7%), which were included for cyto-
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histological correlation and calculation of
diagnostic accuracy parameters.

1. Demographic Profile

The age of patients ranged from 18 to 72
years, with a mean age of 44.3 + 13.6
years. The highest frequency was observed
in the 31-50 years age group (46.7%).
There were 17 males (56.7%) and 13 fe-
males (43.3%), with a male-to-female ratio
of 1.3:1.

Table 1 shows the age and gender distribu-
tion of cases.

Table 1: Age and Gender Distribution of Study Population (n = 30)

Age Group (Years) Male Female Total (%)
<30 3 2 5(16.7%)

31-50 8 6 14 (46.7%)
>50 6 5 11 (36.6%)
Total 17 13 30 (100%)

As shown in Table 1, the majority of le-
sions occurred between 31-50 years of age.

2. Site Distribution

The most common site involved was the
parotid gland (20 cases; 66.7%), followed

by the submandibular gland (8 cases;
26.7%), and minor salivary glands (2 cases;
6.6%).

The distribution of lesions according to site
is illustrated in Figure 1.

Figure 1: Distribution of Salivary Gland Lesions by Site
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Figure 1: Distribution of Salivary Gland Lesions by Site
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3. Distribution According to the Milan
System Categories

All 30 cases were categorized according to
the Milan System for Reporting Salivary
Gland Cytopathology (MSRSGC).
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The distribution of cases across Milan cate-
gories is shown in Table 2, Figure 2.

Table 2: Distribution of Cases According to Milan System (n = 30)

Milan Category Number of Cases Percentage (%)
I — Non-diagnostic 6.7%

II — Non-neoplastic 20.0%

III - AUS 6.7%

IVa — Benign neoplasm 40.0%

IVb — SUMP 10.0%

V — Suspicious for malignancy 6.7%

VI — Malignant 10.0%

Total 100%

As demonstrated in Table 2, the most frequent category was I'Va (Benign neoplasm) account-

ing for 40% of cases.

Figure 2: Distribution of Cases According to Milan Categories
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Figure 2: Percentage Distribution of Cases According to Milan Categories

4. Cytological Diagnosis Pattern

Among benign neoplasms, Pleomorphic
adenoma was the most common lesion (10
cases; 33.3%), followed by Warthin tu-
mor (2 cases; 6.7%).
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Among malignant lesions, Mucoepider-
moid carcinoma (2 cases; 6.7%) was the
most frequent, followed by Adenoid cystic
carcinoma (1 case; 3.3%).

The overall cytological diagnosis distribu-
tion is summarized in Table 3.
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Table 3: Cytological Diagnosis of Salivary Gland Lesions (n = 30)

Diagnosis Number of Cases Percentage (%)

Chronic sialadenitis 4 13.3%

Acute sialadenitis 2 6.7%

Pleomorphic adenoma 10 33.3%

Warthin tumor 2 6.7%

SUMP 3 10.0%

Mucoepidermoid carcinoma 2 6.7%

Adenoid cystic carcinoma 1 3.3%

Suspicious for malignancy 2 6.7%

Non-diagnostic 2 6.7%

Total 30 100%
5. Cyto-Histopathological Correlation e Specificity: 94.4% (95% CI: 72.7%—
Histopathologica(} follow-up was available . %?)g;/fv)e Predictive Value (PPV):
in 26 cases (86.7%). 23 3%
o True Positives (TP): 5 o Negative Predictive Value (NPV):
e True Negatives (TN): 17 85.0%

o False Positives (FP): 1
o False Negatives (FN): 3

The diagnostic performance of FNAC was
calculated as follows:

o Sensitivity: 62.5% (95% CI: 24.5%-
91.5%)

e Overall Diagnostic Accuracy: 84.6%

The association between Milan category
and histopathological outcome was statisti-
cally significant (Chi-square test, p =
0.003).

These findings are summarized in Table 4.

Table 4: Diagnostic Performance of FNAC (n = 26)

Parameter Value (%)
Sensitivity 62.5%
Specificity 94.4%
PPV 83.3%
NPV 85.0%
Accuracy 84.6%

As shown in Table 4, FNAC demonstrated
high specificity and good overall diagnostic
accuracy.

6. Risk of Malignancy (ROM) Accord-
ing to Milan Categories

Risk of malignancy was calculated for each
category where histopathology was availa-
ble.

Table 5: Risk of Malignancy (ROM) by Milan Category

Milan Category Cases with Histology Malignant Cases ROM (%)
| 1 0 0%

11 5 0 0%

I 2 1 50%

IVa 10 1 10%

IVb 3 2 66.7%

\ 2 2 100%

VI 3 3 100%
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As demonstrated in Table 5, ROM in-
creased progressively from benign to ma-
lignant categories, with Category V and
VI showing 100% ROM, validating the
risk stratification utility of the Milan sys-
tem.

Summary of Key Statistical Findings

In the present study, benign lesions consti-
tuted the majority of cases, with Category
IVa being the most frequent Milan category
(40%). Histologically confirmed malig-
nancy rate was 30.8%. FNAC demonstrated
high specificity (94.4%) and good overall
diagnostic accuracy (84.6%), although sen-
sitivity was moderate (62.5%). The highest
ROM was observed in Categories V and VI
(100%), supporting the risk stratification
utility of the Milan system.

Discussion

FNAC remains an indispensable tool in pre-
operative evaluation of salivary gland le-
sions [15]. Category IVa (Benign neo-
plasm) was the most frequent category in
our study, similar to findings by Rossi et al.
[16].

The proportion of benign neoplasms (40%)
is consistent with global literature where
pleomorphic adenoma remains most com-
mon [17]. The malignancy rate of 30.8%
aligns with published validation studies
[18].

The ROM observed in Category III (50%)
reflects inherent diagnostic uncertainty, as
described in earlier Milan validation studies
[19]. Category IVb and V showed high
ROM, supporting their predictive value
[20].

Diagnostic pitfalls include overlapping fea-
tures between pleomorphic adenoma and
low-grade mucoepidermoid carcinoma
[21]. Cystic lesions and oncocytic metapla-
sia also pose interpretative challenges [22].

Sensitivity and specificity values in our
study (62.5% and 94.4%) are comparable to
previously reported studies, where high
specificity but variable sensitivity has been
documented [23]. The Milan system
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improves communication and clinical man-
agement decisions [24].

Limitations include small sample size and
short duration. Larger multicentric studies
are required for robust validation [25].

Conclusion

Application of the Milan system standard-
izes reporting and provides clinically mean-
ingful risk stratification. Despite high diag-
nostic accuracy, indeterminate categories
require cautious interpretation and histo-
pathological confirmation.

Limitations

The limitations of this study include small
sample size, short study duration, and sin-
gle-center design. Additionally, confidence
intervals for sensitivity are wide due to lim-
ited malignant cases, reflecting statistical
uncertainty. Larger multicentric studies are
required for stronger validation of the Mi-
lan system in regional settings.
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