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Introduction

Salivary gland neoplasms account for less than 3% of 
all head and neck tumours. Salivary glands are exocrine 
glands that include major and minor salivary glands. 
A nodule or diffuse enlargement of the salivary glands 
may be caused by infections, inflammation, cystic lesion, 
degenerative process, obstructions, or benign/malignant 
neoplasm [1].

The role of fine-needle aspiration cytology (FNAC) 
in the initial evaluation of salivary gland lesions is 
well established [2-4]. However, the diversity and 
heterogenicity of these lesions, the cytomorphological 
overlap between different types and inherent FNAC 
pitfalls often pose challenges for the cytopathologist to 
diagnose salivary gland lesions by FNAC accurately 
[5, 6]. Also, adding new entities by the updated 2017 
WHO classification of head and neck tumours makes 
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accurate subtyping of salivary gland lesions by FNAC 
more challenging [7]. So a descriptive cytological report 
without a definite diagnosis often made it difficult for the 
treating clinician to interpret the information and devise 
a specific management plan. Since there was no standard 
cytologic evidence-based reporting system for salivary 
gland lesions, a need for a tiered classification system of 
salivary gland FNAC was felt to ensure uniformity in 
reporting and provide relevant information to clinicians 
[8, 9].

To address the need for a diagnostic framework, 
the Milan System for Reporting Salivary Gland 
Cytopathology (MSRSGC) was developed in 2015 by 
an international task force of cytopathologists, surgical 
pathologists, and head and neck surgeons through the 
American Society of Cytopathology and International 
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Academy of Cytology [10]. The objective of the MSRSGC 
is to standardize reporting of salivary gland cytology, 
promote better communication between clinicians 
and institutions, and ultimately improve patient care. 
This comprised of six categories, including non-diagnostic 
(category I), non-neoplastic (category II), atypia of 
undetermined significance (category III), benign neoplasm 
(category IVa), salivary gland neoplasm of uncertain 
malignant potential (SUMP) (category IVb), suspicious 
for malignancy (category V), and malignant (category 
VI). This classification system also mentions the estimated 
risk of malignancy (ROM) and clinical management 
recommendations for each class [11].

Though many studies have already been conducted on 
this topic, very few studies have been done in northeast 
India. So, we aim to conduct a retrospective study to 
determine the cytopathological spectrum of salivary gland 
lesions using the Milan System for reporting in a tertiary 
care hospital of northeast India.

Materials and Methods

This retrospective study was conducted in the 
pathology department, FAAMCH, Assam, from January 
2016 to May 2021. Ethical clearance from the institutional 
ethics committee was obtained. Clinical data of cases 
and cytology smears of salivary gland lesions during 
the study period were retrieved. The cytology smears 
of the salivary gland lesions included FNACs of lesions 
involving both the major and minor salivary glands. All 
the cytology smears were reviewed again and reclassified 
to one of the six categories after applying strict criteria 
given by MSRSGC. The histological reports and clinical 
follow up, wherever available, were compared. The risk 
of malignancy (ROM) was calculated for each category. 
ROM was determined by dividing the number of malignant 
cases on histopathology in each category by the total 
number of patients on cytology in the particular category. 
For statistical calculations, cytological diagnoses were 
classified as positive (malignancy) and negative (benign). 
Patients with negative cytological diagnosis but later 
diagnosed as malignant on histopathological examination 
were considered as false negative, whereas patients with 
positive cytological diagnosis but later diagnosed benign 
were taken as false positive. Sensitivity, specificity, 
positive predictive value, negative predictive value and 
diagnostic accuracy of FNAC to detect malignant lesions 
were calculated considering HPE as the gold standard.

Results

A total of 57 salivary gland lesions were examined in 
the cytology section during the study period. 31 (54.38%) 
were males, and 26 (45.6%) were females with a male to 
female ratio of 1.19:1. Our study population’s mean and 
median age was 35± 16 years and 34 years (range 6-70 
years). The most frequent site of involvement was the 
parotid gland (70.2%), followed by the submandibular 
gland (26.3%). The minor salivary gland was affected 
only in 3.5% of cases. All the cases were reviewed 

and categorized according to the MSRSGC into six 
categories (Table 1). The majority of cases belonged to 
neoplasm benign (50.9%), followed by non-neoplastic 
(24.6%), non-diagnostic (8.7%), atypia of undetermined 
significance (7%), SUMP (3.5%), malignant (3.5%) and 
suspicious of malignancy (1.8%).

The distribution of the cases as per the MSRSGC 
category are depicted in Table 2 and cytohistopathological 
correlation with categories of MILAN system are shown 
in Table 3. Category I consist of 5 cases, of which 3 had 
a primary cytologic diagnosis of the cystic lesion, which 
on histopathological examination were reported as a 
benign cystic lesion. Two cases on FNAC were reported 
as cytological features of normal salivary gland structures, 
and histopathological follow up was available only in one 
case, which reported the same. Risk of malignancy of 
category I was 0%. MSRSGC Category II had 14 cases 
with chronic sialadenitis as the commonest lesion. 
Histopathological follow up was available in 4 cases, of 
which 3 had a concordant diagnosis of chronic sialadenitis. 
However, on histopathological follow-up, one discordant 
case was noted that had a cytological diagnosis of retention 
cyst but was reported as chronic sialadenitis. The ROM of 
category II was 0%.

MSRSGC Category III had 4 cases. Two cases 
were reported as mucinous cysts on FNAC, but 
no histopathological follow up was available. 

Figure 2. Micrographs Showing (A) FNAC Picture 
of Basal Cell Adenoma Showing Clusters of Small 
Basaloid Epithelial Cells with Scanty Cytoplasm and 
Bland rounded Nuclei, Peripheral Palisading of Cells 
with Inconspicuous Stroma; (B) Corresponding Tissue 
Section shows Pleomorphic Adenoma with Tubules 
Lines by Inner Layer of Ductal Cells and Outer Layer of 
Myoepithelial Cells of Variable Thickness Radiating into 
the Surrounding Myxoid Matrix

Figure 1. Micrographs Showing (A) FNAC of a Salivary 
Gland Lesion with Chondromyxoid Stroma only and 
Corresponding Tissue Section (B) Shows Picture of 
Mucoepidermoid Carcinoma with Cystic Spaces Lined 
by Mucoid, Squamous, and Intermediate Cells
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histopathological follow-up was available. Another case 
on FNAC was reported as the differential diagnosis of 
low-grade mucoepidermoid carcinoma versus warthin 
tumour. On histopathological follow-up, it was reported 
mucoepidermoid carcinoma. The ROM of MSRSGC 
Category IVb was 50%.

MSRSGC Category V had only one case reported 
as a malignant epithelial lesion on FNAC, and on 
histopathological follow-up, it was reported metastatic 
squamous cell carcinoma. The ROM of MSRSGC 
Category V was 100%.

MSRSGC Category VI had two cases. One case was 
reported as salivary duct carcinoma on FNAC, but no 
histopathological follow-up was available. Another case 
reported as high-grade mucoepidermoid carcinoma on 
FNAC was reported as mucoepidermoid carcinoma on 
histopathology. The ROM of MSRSGC Category VI is 

On histopathology, one case reported as chondromyxoid 
stroma only on FNAC was later  reported as 
Mucoepidermoid carcinoma (Figure 1). Another case 
reported as suspicious-looking squamous cells on 
cytology was later reported as metastatic squamous cell 
carcinoma on histopathology. ROM of category III was 
50%.

MSRSGC Category IVa had 29 cases with 
pleomorphic adenoma as the commonest tumour 
(Figure 2). Histopathological follow up was available in 
10 cases. Nine were reported as pleomorphic adenoma 
on FNAC had a concordant diagnosis on histopathology. 
One case reported as monomorphic adenoma on FNAC 
had a discordant diagnosis of pleomorphic adenoma on 
histopathology. The ROM was 0%.

There were two cases of MSRSGC Category IVb. 
One case was reported as salivary gland neoplasm, but no 

Category Number (N=57) Percentage (%)
I Non-Diagnostic 5 8.70
II Non-Neoplastic 14 24.60
III Atypia of undetermined significance 4 7.00
IVa Neoplasm Benign 29 50.90
Ivb SUMP 2 3.50
V Suspicious of malignancy 1 1.80
VI Malignant 2 3.50

Table 1. Distribution of All Cases According to the MILAN

Milan Category No. of 
Cases

Primary FNAC Diagnosis No. of 
Cases

No of 
HPE Cases

HPE Finding ROM
(%)

I (Non-Diagnostic) 5 Normal Salivary 
Gland Structures

2 1 Normal Salivary 
Gland Structures

0

Cystic Lesion 3 3 Benign Cystic Lesion
II (Non Neoplastic) 14 Acute Sialadenitis 2 0 0

Chronic Sialadenitis 6 3 Chronic Sialadenitis
Acute Supporative Lesion 1 0

Parotitis 1 0
Sialoadenosis 3 0
Retention Cyst 1 1 Chronic sialadenitis

III (AUS) 4 Chondroidmyxoid Stroma 1 1 MEC 50
Mucinous Cyst 2 0

Suspicious Looking 
Squamous cells

1 1 Metastatic SCC

IV-a (Benign Neoplasm) 29 Pleomorphic Adenoma 28 9 Pleomorphic Adenoma 0
Basal cell Adenoma 1 1 Pleomorphic Adenoma

IV-b (SUMP) 2 Salivary Gland Neoplasm 1 0 50
D/D-Low Grade MEC 

Vs Warthin
1 1 MEC

V (SM) 1 Malignant Epithelial 
Lesion

1 1 Metastatic SCC 100

VI (Malignancy) 2 MEC high grade 1 1 MEC 50
Salivary Duct Carcinoma 1 0

Table 2. Categorization of FNAC Cases According to Milan System and Correlation with Histopathological Findings

AUS, Atypia of undetermined significance; SUMP, Salivary gland neoplasm of uncertain malignant potential; MEC, Mucoepidermoid Carcinoma; 
SCC, Squamous cell Carcinoma
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50%. Table 4 depicts a comparison of ROM of the present 
study with published literature.

Statistical analysis revealed the sensitivity, specificity, 
positive predictive value, negative predictive value, and 
diagnostic accuracy as 75%, 100%, 100%, 95%, and 
95.65%, respectively. Comparison of these statistical 
values with other published series are shown in Table 5. 

Discussion

FNAC has been used widely for over five decades in 
the initial evaluation and triage of patients with salivary 
gland lesions [2-4]. MSRSGC is a newer tiered system 
for reporting salivary gland lesions according to risk 
stratification to provide better communication between 
clinicians and cytopathologists and ultimately improve 
patient care. Another advantage of this system is that it 
allows for estimates of ROM and reproducibility [8-11]. 
Our study attempts to determine the cytopathological 
spectrum of salivary gland lesions using the Milan System 
for Reporting Salivary Gland lesions in a tertiary care 
hospital of northeast India and study its clinical utility.

In our study, 57 salivary gland lesions were studied and 
reclassified using the MILAN system. Histopathological 
correlation was available for 23 cases. 

There were 31 males (54.38%) and 26 females (45.6%) 
in our study, with a male-to-female ratio of 1.19:1. This 
is comparable with a few other published literature 
[12-16]. Our study population’s mean and median age was 

35± 16 and 34 years (range 6-70 years). This is similar to 
the findings of some previously published reports [15-17].

The most frequent site of involvement in our study was 
the parotid gland (70.2%), followed by the submandibular 
gland (26.3%). The minor salivary gland was affected 
only in 3.5% of cases. Similar findings were recorded 
in a few reports published in the literature [14-19]. 
The percentage of non-diagnostic category cases in our 
study was 8.7%, similar to with available published 
literature [16, 19-20]. The non-diagnostic criteria were 
applied strictly according to published MSRSGC criteria. 
These are; less than 60 lesional cells, poorly prepared 
slides with artefacts precluding proper assessment, 
nonmucinous cyst contents or normal salivary gland 
elements in the setting of clinically or radiologically 
defined mass [11]. There were five cases in MSRSGC 
category I, of which 3 had a primary cytologic diagnosis of 
cystic lesion, which on histopathological examination 
were reported as a benign cystic lesion. Two cases on 
FNAC were reported as cytological features of normal 
salivary gland structures, and histopathological follow up 
was available only in one case, which reported the same. 

The percentage of the non-neoplastic category in our 
study is 24.6%. This is similar to studies done by Wu 
H, Jha S, Viswanathan K, Chen Y et al [13, 16, 20, 21]. 
Chronic sialadenitis was the commonest lesion diagnosed 
on cytology. Histopathological follow up was available on 
four cases, of which three had a concordant diagnosis of 
chronic sialadenitis. One discordant case had a cytological 

Cytological category No. of cases Histopathological diagnosis ROM (%)
benign malignant

I 5 4 0 0
II 14 4 0 0
III 4 0 2 50
IV a 29 10 0 0
IV b 2 0 1 50
V 1 0 1 100
VI 2 0 1 50

Table 3. Cytohistopathological Correlation with Categories of MILAN System

Authors ROM % of Milan Category
I II III Iva IV b V VI

MSRSGC: Faquin et al. [11] 25 10 20 <5 35 60 >90
Karuna V et al. [12] 0 0 50 2.44 33.33 100 93.33
Wu H et al. [13] 15 0 40 9.5 13.3 50 100
Hollyfield J et al. [14] 38 17 33 4 33 67 100
Rohilla M et al. [15] 0 17.4 100 7.3 50 - 96
Jha S et al. [16] 42.86 26.67 100 10.17 0 71.42 100
Pujani M et al. [17] 0 10 50 2.5 50 100 100
Song S et al. [19] 16.1 17.9 30.6 2.2 46.6 78.9 98.5
Viswanathan K et al. [20] 6.7 7.1 38.9 5 34.2 92.9 92.3
Chen Y et al. [21] 8.6 15.4 36.8 2.6 32.3 71.4 100
present study 0 0 50 0 50 100 50

Table 4. Comparison of Risk of Malignancy (ROM) of Present Study with Published Literature
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diagnosis of retention cyst, but histopathological follow-up 
was reported as chronic sialadenitis. Scant cellular content, 
mainly a few macrophages and a few epithelial cells, 
clear fluid on aspiration and complete collapse of the 
cyst following aspiration might be a possible reason for 
discordant diagnosis.

AUS is reserved for those lesions that exhibit 
morphologic overlap between non-neoplastic and 
neoplastic cases11. The percentage of the AUS category 
in our study was 7% which is similar to studies done 
by Leite A, Song S, Viswanathan K et al [18, 19, 20]. 
Two cases were reported as mucinous cysts on FNAC, 
but no histopathological follow up was available. 
One case reported as chondromyxoid stroma on FNAC 
was later reported as Mucoepidermoid carcinoma on 
histopathology. The presence of abundant chondromyxoid 
stroma with absent cellular material was categorized as 
AUS on FNAC. Another case reported suspicious-looking 
squamous cells on cytology led to categorization as AUS 
on FNAC. On histopathological follow-up, it was later 
reported as metastatic squamous cell carcinoma. 

The percentage of benign category IV a in our study 
was the highest, 50.9%. Similar findings were noted in 
some published literature [16, 21]. Pleomorphic adenoma 
was the commonest salivary gland neoplasm (Figure 2). 
Histopathological follow up was available in 10 cases. 
Nine cases reported as pleomorphic adenoma on FNAC 
had a concordant diagnosis on histopathology. One case 
reported as basal cell adenoma on FNAC had a discordant 
diagnosis of pleomorphic adenoma on histopathology. The 
absence of stromal components in the cytological smear 
may cause inconsistent diagnosis.

The diagnosis of SUMP is reserved for those salivary 
gland FNAs in which morphologic features are compatible 
with a neoplastic process but with a differential diagnosis 
that includes both benign and malignant entities [11].  
One case was reported as salivary gland neoplasm, but 
no histopathological follow-up was available. Another 
case on FNAC revealed oncocytic cells, reactive 
lymphocytes, few squamous cells, mucin-producing 
goblet cells and cellular debris in a mucoid background. 
It was reported as a differential diagnosis of low-grade 
mucoepidermoid carcinoma versus warthin tumour on 
FNAC and categorized as SUMP based on MSRSGC. 
On histopathological follow-up, it was later reported 
mucoepidermoid carcinoma. 

The diagnosis of suspicious for malignancy SM 

category is reserved for those salivary gland FNACs when 
overall cytologic features suggest malignancy; however, 
all the criteria for a specific diagnosis of malignancy are 
not present [11]. The percentage of cases of SM category 
in our study is 1.8 % which is similar to findings of studies 
done from various centres [17-21]. MSRSGC Category V 
had only one case reported as a malignant epithelial lesion 
on FNAC, and on histopathological follow-up, it was 
reported metastatic squamous cell carcinoma. Malignant 
category in MSRSGC includes those salivary gland 
FNAs which contain a combination of cytomorphologic 
features that either alone or in combination with ancillary 
studies is diagnostic of malignancy. The percentage of 
cases of malignant category in our study is 3.5% which 
is similar to studies done by Pujani M, Leite A, Chen Y et 
al [17, 18, 21]. MSRSGC Category VI had 2 cases. One 
case was reported as salivary duct carcinoma on FNAC, 
but no histopathological follow-up was available. Another 
case reported as high-grade mucoepidermoid carcinoma 
on FNAC was reported as mucoepidermoid carcinoma 
on histopathology. 

The risk of malignancy reported in our study was 0%, 
0%, 50%, 0%, 50%, 100% and 50%, respectively, for each 
category, and the results are comparable to that provided 
in the MSRSGC and recent other studies [11-17, 19-21].

The overall diagnostic accuracy of cytologic reporting 
of salivary gland lesions based on Milan nomenclature in 
our institution was 95.65%, comparable to that of other 
studies (80.1% – 96.9%) [12, 15-17, 21]. The sensitivity, 
specificity, positive, and negative predictive values in our 
study for malignant diagnosis were 75%, 100%, 100%, 
and 95%, respectively. These figures were comparable 
with other studies. The slightly lower sensitivity in 
our study was probably due to the lower incidence of 
malignant cases reported in the patient population of our 
institution. Our findings reflect the positive contribution 
of the MSRSGC towards accurately identifying the 
malignant lesions and thus further helping the clinicians 
regarding the specific management decisions.

This series carries several limitations inherent with 
retrospective analysis. Moreover, there is a low sample 
size and fewer histopathological follow-ups. However, 
since the Milan system of reporting salivary gland 
cytopathology is a recently introduced classification 
scheme, it has not been adopted in many institutions, 
including ours. Hopefully, the Milan system will be 
widely utilized in reporting salivary gland cytopathology 

Authors Sensitivity (%) Specificity (%) PPV NPV Diagnostic Accuracy (%)
Karuna V et al. [12] 85 98.14 94.44 94.64 94.59
Wu H et al. [13] 75 98.4 88.9 95.3
Rohilla M et al. [15] 79.4 98.3 96.4 89.2 91.4
Jha S et al. [16] 64.28 97.01 90 86.67 87.37
Pujani M et al. [17] 81.8 100 100 96.4 96.9
Viswanathan K et al. [20] 79 98 92 94
Chen Y et al. [21] 70.4 99.2 90.5 96.7 80.1
present study 75 100 100 95 95.65

Table 5. Comparison of Statistical Data of Present Study with other Studies for Prediction of Malignancy by MSRSGC
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and more prospective data with a larger sample size will 
be available.

In conclusions, The tiered classification system 
of MSRSGC categorizes salivary gland lesions by 
associated management and malignancy risk rather than 
only attempting to recapitulate specific histopathologic 
diagnoses. The high sensitivity, specificity and diagnostic 
accuracy of cytologic reporting of salivary gland lesions 
based on Milan nomenclature in our institution reflect the 
positive contribution of the MSRSGC towards accurately 
identifying the malignant lesions and thus further 
helping the clinicians regarding the specific management 
decisions. However, large scale multicentric prospective 
studies are needed before its reliability and validity are 
proven.
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