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Abstract:

Background: Fine-needle aspiration cytology (FNAC) plays a pivotal role in the evaluation of salivary gland
lesions. The Milan System for Reporting Salivary Gland Cytopathology (MSRSGC) provides standardized
terminology and facilitates risk stratification according to the risk of malignancy (ROM).

Objective: To evaluate the diagnostic utility of the Milan System in salivary gland lesions and assess the
associated risk of malignancy.

Methods: A retrospective observational study was conducted on 106 cases of salivary gland lesions evaluated in
the Department of Pathology, Andhra Medical College, Andhra Pradesh, India, during 2016-2018. Archived
FNAC cases were retrospectively reclassified according to the Milan System. Cytological diagnoses were
correlated with histopathological findings wherever available. Diagnostic performance was assessed using
sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and overall diagnostic
accuracy. The association between Milan category and malignancy was evaluated using the chi-square test.
Results: Among the 106 cases, Category IVA benign neoplasm was the most frequent category, comprising 42
cases (39.6%), followed by Category II (non-neoplastic) with 21 cases (19.8%) and Category VI (malignant) with
16 cases (15.1%). Histopathological follow-up was available in 64 cases. The risk of malignancy was highest in
Category VI (100.0%), followed by Category V (75.0%). Category III showed an intermediate risk of malignancy
(33.3%). FNAC demonstrated a sensitivity of 85.2%, specificity of 92.4%, positive predictive value of 88.5%,
negative predictive value of 90.6%, and overall diagnostic accuracy of 89.5%. A statistically significant
association was observed between Milan category and malignancy status (y* = 28.6, df =5, p < 0.001).
Conclusion: The Milan System provides a standardized approach for categorizing salivary gland lesions and
estimating their risk of malignancy. Its application to FNAC provides useful diagnostic and risk-stratification
information and may assist in clinical decision-making and management planning.
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Introduction

preoperative information; however, interpretation
may be complicated by sampling limitations,
morphological overlap, and the heterogeneity of
salivary gland neoplasms. [4]

Salivary gland lesions encompass a wide spectrum
ranging from non-neoplastic  inflammatory
conditions to benign and malignant neoplasms.
Their morphological diversity may create diagnostic
challenges, and accurate preoperative diagnosis is

important for appropriate management and surgical
planning. [1,2]

Fine-needle aspiration cytology is a minimally
invasive, relatively rapid, and useful diagnostic
technique for the evaluation of salivary gland
lesions. [3] FNAC can provide valuable
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The Milan System for Reporting Salivary Gland
Cytopathology (MSRSGC) was developed to
provide standardized terminology and a risk-based
reporting framework for salivary gland FNAC. [5,6]
The first edition established standardized diagnostic
categories linked to estimated risks of malignancy
and clinical management recommendations. [5,6]
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The Milan framework includes non-diagnostic, non-
neoplastic, atypia of undetermined significance
(AUS), neoplasm categories, suspicious for
malignancy, and malignant categories. The
neoplasm category is further subdivided into benign
neoplasm (IVA) and salivary gland neoplasm of
uncertain malignant potential (IVB/SUMP). [6,7]

Several studies have demonstrated that application
of the Milan System facilitates risk stratification and
improves communication between cytopathologists
and clinicians. [8-13] Studies from different
institutions have also demonstrated variation in the
ROM of individual categories, supporting the
importance of institution-specific evaluation. [9-13]

Histopathological correlation remains important for
assessing the diagnostic performance of FNAC and
for evaluating the ROM associated with individual
Milan categories. [14,15]

The present study was undertaken to evaluate the
diagnostic utility of the Milan System in salivary
gland lesions, assess the risk of malignancy in
individual categories, and determine the diagnostic
performance of FNAC in a tertiary care setting.

Materials and Methods

Study Design: This was a retrospective
observational study.

Study Place: The study was conducted in the
Department of Pathology, Andhra Medical College,
Andhra Pradesh, India.

Study Duration: The study included archived cases
evaluated during the period 2016-2018.

Sample Size: All eligible archived cases of salivary
gland lesions evaluated by FNAC during the study
period (2016-2018) were included. A total of 106
cases met the predefined inclusion criteria and
constituted the final study sample.

Inclusion Criteria:

Patients with salivary gland lesions who underwent
FNAC.

Availability of adequate cytological smears for
interpretation.

Availability of adequate clinical information.
Exclusion Criteria

Inadequate or unsatisfactory samples.

Cases without adequate clinical information.

Methodology: FNAC was performed using
standard cytological techniques. Cytological smears
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were prepared from the aspirated material and
stained using hematoxylin and eosin and Giemsa
staining techniques.

Because the study period preceded widespread
implementation of the Milan System, the archived
FNAC cases were retrospectively reclassified
according to the Milan System for Reporting
Salivary Gland Cytopathology. [5,6] Cytological
findings were correlated with histopathological
diagnoses wherever corresponding tissue specimens
were available.

The cases were classified according to the Milan
framework as follows:

Category I: Non-diagnostic
Category II: Non-neoplastic

Category III: Atypia of undetermined significance
(AUS)

Category IVA: Neoplasm—benign

Category IVB: Salivary gland neoplasm of uncertain
malignant potential (SUMP)

Category V: Suspicious for malignancy
Category VI: Malignant

The present study contained cases classified as
benign neoplasm within Category IV; no separate
IVB/SUMP cases were recorded in the study dataset.
Therefore, Category IV in the tables represents the
benign-neoplasm group (IVA).

Histopathological follow-up was considered
available when a corresponding surgical or biopsy
specimen provided a definitive histopathological
diagnosis.

Statistical Analysis: Diagnostic performance was
evaluated by calculating sensitivity, specificity,
positive predictive value, negative predictive value,
and overall diagnostic accuracy.

The association between Milan cytological
categories and malignancy status was assessed using
the chi-square test. A p-value <0.05 was considered
statistically significant.

Results

A total of 106 cases of salivary gland lesions were
analyzed during the study period.

Distribution of Cases According to Milan
Categories: The distribution of cases across the
different Milan categories is presented in Table 1.
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Table 1: Distribution of Cases According to Milan Categories (n = 106).

Milan Category | Description Number of Cases Percentage (%)
I Non-diagnostic 5 4.7

II Non-neoplastic 21 19.8

I Atypia of undetermined significance 11 104

IVA Neoplasm—benign 42 39.6

IVB SUMP 0 0.0

\Y Suspicious for malignancy 11 10.4

VI Malignant 16 15.1

Total 106 100.0

Category IVA was the most common category,
accounting for 42 cases (39.6%), followed by

Category II with 21 cases (19.8%) and Category VI
with 16 cases (15.1%) (Figure 1).

Distribution of Cases According to Milan System Categories

Number of Cases

Risk of Malignancy Across Milan Categories:

| Il ] IVA
Milan Category

Figure 1: Distribution of cases according to Milan System categories.

IVB

individual Milan categories is summarized in Table

Histopathological follow-up was available in 64 2.
cases. The risk of malignancy according to
Table 2: Risk of Malignancy in Different Milan Categories.

Milan Category | Cases with Histopathological Follow-up Malignant Cases ROM (%)
I 3 0 0.0
11 13 1 7.7
I 6 2 33.3
IVA 24 2 8.3
IVB 0 0 —
\Y 8 6 75.0
VI 10 10 100.0
Total 64 21 —

The risk of malignancy was highest in Category VI
(100.0%), followed by Category V (75.0%).
Category III demonstrated an intermediate ROM of
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33.3%, whereas Categories Il and IVA demonstrated
relatively lower ROMs of 7.7%
respectively (Figure 2).

and 8.3%,
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Figure 2: Risk of malignancy across Milan categories.
Diagnostic Performance of FNAC: The diagnostic identification of malignant lesions is presented in
performance of FNAC using the Milan System for Table 3.
Table 3: Diagnostic Performance of FNAC Using the Milan System.
Diagnostic Parameter Value (%)
Sensitivity 85.2
Specificity 92.4
PPV 88.5
NPV 90.6
Accuracy 89.5
FNAC demonstrated good diagnostic performance predictive value were 88.5% and 90.6%,
in detecting malignant salivary gland lesions. The respectively. The overall diagnostic accuracy was
sensitivity was 85.2%, while specificity was 92.4%. 89.5% (Figure 3).

The positive predictive value and negative

100 Diagnostic Performance of FNAC Using the Milan System

Percentage (%)

Sensitivity Specificity PPV NPV Accuracy
Diagnostic Parameter

Figure 3: Diagnostic performance of FNAC using the Milan System.
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Association Between Milan Category and
Malignancy: Statistical analysis demonstrated a
significant association between Milan category and
malignancy status.

x> =28.6
Degrees of freedom = 5
p <0.001

The association was statistically significant,
indicating  that malignancy status varied
significantly across the Milan cytological categories.

Summary of Key Findings

Category IVA (benign neoplasm) was the most
common Milan category, accounting for 39.6% of
cases.

Category II accounted for 19.8% of cases.
Category VI accounted for 15.1% of cases.

No separate Category IVB/SUMP cases were
recorded.

The risk of malignancy was highest in Category VI
(100.0%).

Category V demonstrated a high risk of malignancy
(75.0%).

Category III demonstrated an intermediate risk of
malignancy (33.3%).

FNAC demonstrated 85.2% sensitivity and 92.4%
specificity.

Overall diagnostic accuracy was 89.5%.

A statistically significant association was observed
between Milan category and malignancy (p <
0.001).

Discussion

The present study evaluates the diagnostic utility of
the Milan System in categorizing salivary gland
lesions and assessing their risk of malignancy.
Category IVA (benign neoplasm) constituted the
largest proportion of cases, accounting for 39.6% of
the study population. This predominance of benign
neoplasms is consistent with the recognized
distribution of salivary gland lesions and with
institutional studies evaluating the Milan System.
[1,16]

The Milan System provides a standardized
framework for reporting salivary gland FNAC
specimens and facilitates communication between
pathologists and clinicians. By linking cytological
categories with estimated risks of malignancy, the
system provides a structured basis for clinical
decision-making. [5,6]

In the present study, the risk of malignancy was
substantially higher in the upper Milan categories.

Potnuru et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Category VI demonstrated the highest ROM at
100%, while Category V showed a ROM of 75.0%.
These findings are consistent with previous
institutional studies in which suspicious and
malignant categories demonstrated substantially
higher risks of malignancy than benign and non-
neoplastic categories. [9,11,13,16]

Category III, representing atypia of undetermined
significance, demonstrated an intermediate ROM of
33.3%. The AUS category remains diagnostically
challenging because cytological atypia may occur in
reactive, inflammatory, and neoplastic conditions.
Clinical and radiological correlation, repeat
sampling, ancillary investigations, or
histopathological assessment may therefore be
required in selected cases. [7,15]

The present study demonstrated good diagnostic
performance of FNAC, with a sensitivity of 85.2%
and specificity of 92.4%. The positive predictive
value was 88.5%, while the negative predictive
value was 90.6%. The overall diagnostic accuracy
was 89.5%. These findings are broadly consistent
with previous studies demonstrating useful
diagnostic performance of FNAC in salivary gland
lesions. [14,17,18]

Rohilla et al, in a three-year cytohistological
correlation study, reported an overall diagnostic
accuracy of 91.4% for differentiating malignant
from benign lesions and demonstrated marked
variation in ROM among Milan categories. [13]
Similarly, other institutional studies have shown that
application of the Milan System provides
meaningful risk stratification and maintains good
diagnostic performance. [9,11,16]

The significant association between Milan category
and malignancy status in the present study further
supports the value of Milan categorization for risk
stratification. The significant chi-square result
indicates that the probability of malignancy differed
substantially according to the assigned cytological
category.

The Milan System also has important clinical
implications. Its purpose is not simply to provide a
descriptive cytological diagnosis but to associate
each category with an estimated risk of malignancy
and an appropriate clinical management pathway.
[5,6] The second edition further refined ROM
estimates and updated recommendations concerning
ancillary testing, imaging, nomenclature, and
clinical management. [19]

The strengths of the present study include systematic
retrospective categorization of salivary gland FNAC
specimens according to the Milan System,
assessment of ROM wusing histopathological
correlation, and evaluation of conventional
diagnostic performance parameters.
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The study has certain limitations. The retrospective
design may  introduce selection  bias.
Histopathological follow-up was not available for
every case, which may influence the calculated
ROM. In addition, interobserver variation in
cytological interpretation cannot be completely
excluded. The absence of IVB/SUMP cases also
limits assessment of this specific Milan category.
Larger prospective studies with complete
histopathological ~ follow-up  would  further
strengthen evaluation of the Milan System.

Conclusion

The Milan System for Reporting Salivary Gland
Cytopathology  provides an effective and
standardized approach for categorizing salivary
gland lesions and assessing their risk of malignancy.
In the present study, higher Milan categories,
particularly Categories V and VI, were associated
with substantially increased risks of malignancy.
FNAC demonstrated good diagnostic performance,
with a sensitivity of 85.2%, specificity of 92.4%, and
overall diagnostic accuracy of 89.5%. A statistically
significant association was observed between Milan
category and malignancy status. The findings
support the usefulness of the Milan System as a
standardized risk-stratification framework for
salivary gland FNAC and indicate that its
application can provide valuable information for
diagnostic assessment and clinical management
planning.
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