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ABSTRACT

Background: The Milan System for Reporting Salivary gland cytopathology is mainly designed for risk
stratification. In our study, we categorized cases of fine needle aspiration (FNA) of salivary gland lesions
by applying the MSRSGC for the cytological diagnosis and calculating the risk of malignancy (ROM).
Methods: Fine-needle aspiration of salivary glands performed for a period of 2 years were recouped.
FNA Results were categorized according to the Milan system and correlated with corresponding
histopathological follow-up. Risk of malignancy for each diagnostic category was calculated. Results:
A total of 54 FNAC of salivary gland lesions were evaluated retrospectively and categorized as: non-
diagnostic (ND)-6 (11.11%), non-neoplastic (NN)-12 (22.22%), atypia of undetermined significance (AUS)-1
(1.85%), benign neoplasms (BN)- 18 (33.33%), salivary gland of uncertain malignant potential (SUMP)-
2 (3.70%), suspicious for malignancy (SM)- 1 (1.85%), and malignant (M) 14 (25.92%). Histopathological
follow-up was available for 32 of 54 cases (40.4%). Sensitivity, specificity, positive predictive value,
negative predictive value and diagnostic accuracy were calculated as 87.50%, 100.00%, 100.00%, and
88.89%, 93.75 respectively. ROM for every category was ND-50%, NN- 0%, AUS- 0%, BN-6.6%, SUMP-
100%, SM- 100%, and M-100%. Conclusion: Fine-needle aspiration is a precise diagnostic tool for salivary
gland lesions. However, some cases with unusual cytology and overlapping features will have diagnostic

and management difficulties.

Introduction

Fine-needle aspiration cytology (FNAC) is one of
the important and well-accepted techniques for
diagnosing salivary gland lesions and it is useful in
differentiating non-neoplastic lesions from neo-
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plastic, and benign from malignant neoplasms
accurately.[""5/Sometimes morphologic features of
salivary gland tumours are imbricating and hetero-
geneous with occasional unusual presentations, a
precise diagnosis can be challenging. The American
Society of Cytopathology and the International
Academy of Cytology proposed an international clas-
sification system to conquer this challenge intend-
ing to bring similarity in the reporting on FNAC of
salivary gland lesions named the Milan System for
Reporting Salivary Gland Cytopathology (MSRSGC)
in 2018, which was designed to imitate the advan-
tages of The Bethesda System for reporting cervical
and thyroid cytology.!””The MSRSGC is a much-
needed universal format for reporting salivary
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gland cytopathology into reproducible diagnostic
categories for a more objective malignancy risk strat-
ification. It enhances the efficacy of salivary gland
FNA and allows better communication amongst the
cytopathologist and that between the cytopathologist
and the treating clinicians.

The second edition of MSRSGC, published in
July 2023 includes definition, morphological crite-
ria, and explanations for each of the diagnostic cat-
egories and refined risk of malignancy based on the

numerous discussions, careful review, and analysis
(Table 1).®

Table 1: Risk of malignancy in the second edition
of the Milan System for Reporting Salivary Gland
Cytopathology

Diagnostic category Risk of
malig-
nancy

Category I Non-Diagnostic 15%
Category I Non-Neoplastic 11%
Category I Atypia of Undetermined Sig- 30%
nificance (AUS)
Category Neoplasm IV A) Benign < 3%
v IV B) Salivary 35%
Gland Neoplasm
of Uncertain
Malignant Potential
(SUMP)
Category V. Suspicious for Malignancy 83%
Category VI  Malignant > 98%

It includes new chapters dedicated to application of
salivary gland imaging, latest ancillary studies, clin-
ical management, and histological diagnosis includ-
ing updates in recent WHO 5TH edition of head and
neck tumours released in 2022. !

Present study correlates the findings of fine
needle aspiration smears of salivary gland lesions
carried out at our institute during a period of 2
years with histopathological diagnosis wherever
possible. The FNA diagnosis were categorized in
accordance with second edition of MSRSGC,
2023 and histopathological reporting was done in
accordance with the WHO 5" edition of head and
neck tumours, 2022.

Materials and Methods
The study was done in the Department of Pathol-
ogy, SGT Medical College and Research Institute,

Gurugram, Haryana. A retrospective study was
done where all cases of salivary gland FNAC
performed from 1 April 2022 to 31 March 2024
were retrieved from the departmental archives.
These salivary gland lesions were earlier aspi-
rated and two to three slides were prepared
and stained with Giemsa stain and Papanicolaou
stain for routine cytopathology reporting. Fine-
needle aspiration cytology diagnosis was retrospec-
tively classified according to the second edition
of MSRSGC, 2023 into the following categories:
ND - Non-Diagnostic, NN - Non-Neoplastic, AUS-
Atypia of undetermined significance, BN - Benign
Neoplasm, SUMP - Salivary gland neoplasm of
uncertain malignant potential, SM - Suspicious for
malignancy and M - Malignant. Along with the
cytological diagnosis, age and gender of the patients
and site of FNAC were also recovered from the
departmental records.

Histopathological diagnosis in all the available
cases with surgical excision were also retrieved
and the cyto-histopathological correlation was
performed. Surgically resected specimens for
histopathological examination were received in 32
cases. Slides were stained with hematoxylin and
eosin stain and categorization were done according
to the WHO classification. Histopathology diagnosis
was classified into non-neoplastic, benign and
malignant. Both cytology smears and histology
slides were re-examined to verify the diagnosis.
Results of cytology and histopathology were
compared, and the malignancy risk was calculated.

Statistical Analysis

Data was entered in Microsoft Excel, version
2309 and statistical analysis was performed in IBM
SPSS Statistics for Windows, version 20.0, NY. The
sensitivity, specificity, positive predictive value
(PPV) and negative predictive value (NPV) of FNAC
were also calculated.

Result

54 cases of fine needle aspiration of the salivary gland
were included in the present study, of which 21 were
males (38.8%) and the rest 33 were female (61.2%)
[Table 2].

The age range of the patients were from 12 to
78 years with a mean of 46 years. The frequent
age group involved was 41 to 50 years with 22
(40.74%) cases followed by 51 to 60 years with 14
(25.9%) cases.
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Table 2: Demographic details of the patient who
underwent Salivary gland FNAC

Gender

Male 21 (38.8%)
Female 33 (61.2%)
Total 54 (100%)

Parotid gland was most commonly involved consti-
tuting of 36 (66.66%) cases, followed by the sub-
mandibular constituting 12 (22.22%) cases, followed
by the minor salivary glands constituting 4 (7.4%)
cases, and the sublingual gland comprising of 2
(3.7%) cases [Table 3].

Table 3: The salivary gland involved in patients who
underwent FNAC

Gland Involved

Parotid gland 36 (66.66%)
Submandibular gland 12 (22.22%)
Sublingual gland 2 (3.7%)
Minor salivary glands 4 (7.4%)

Cytological diagnosis was broadly categorized
according to the proposed Milan system for
reporting salivary gland cytopathology [Table 4
] and subcategorized according to the final diagnosis
[Table 5].

Table 4: FNAC categorization using the Milan system

Cytologic diagnostic Total number Cases with

Table 5: Spectrum of salivary gland lesions based on
Milan System

category of cases (n = histopathol-

54) ogy follow
up (n = 32)

Non-Diagnostic 6 (11.11%) 2

Non-Neoplastic 12 (22.22%) 0

Atypia of 1(1.85%) 1

undetermined

significance

Benign Neoplasm 18 (33.33%) 15

Salivary gland 2 (3.70%) 1

neoplasm of

uncertain malignant

potential.

Suspicious for malig- 1 (1.85%) 1

nancy

Malignant 14 (25.92%) 12

Cytologic Total num- Subcategories Total
diagnostic  ber of cases num-
category (n = 54) ber of
cases
(n=54)
Non- 6(11.11%)
Diagnostic
Mucocele 2
Chronic 3
Non- 12 sialadenitis
Neoplastic  (22.22%) Acute sialadeni- 1
tis
Sialadenosis 2
Granulomatous 1
sialadenitis
Reactive 3
lymphadenitis
Atypia 1(1.85%)
of unde-
termined
signifi-
cance
Pleomorphic 9
adenoma
Bem%n 18 o Warthin’s tumor 4
Neoplasm (33.33%) Basaloid 9
neoplasm
Oncocytoma 2
Lipoma 1
Salivary 2 (3.70%)
gland
neoplasm
of
uncertain
malignant
potential
Suspicious 1 (1.85%)
for malig-
nancy
Mucoepidermoid 8
carcinoma
i 14 Adenoid cystic 2
Malignant (25.92%) . y

Salivary  duct 2
carcinoma
Aciniccell carci- 1
noma
Non-Hodgkin’s 1
Lymphoma
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* Non-Diagnostic: The adequacy criteria are not
well defined for salivary gland FNAC; however,
it has been recommended that low cellular
smears cause higher discrepancy rates. *! A total
of six cases were categorized under this. In
this category, smears had a very scant cell
population or necrotic cell debris only. In some
cases, only cystic aspirate yielded, and no
cytological diagnosis could be furnished.

* Non-Neoplastic: This group comprised of
twelve cases. The smears did not show any
cytological evidence of neoplasm. There were
only acinar or ductal epithelial cells with or
without an inflammatory background.

e Atypia of undetermined significance: This
category included one case where the cellular
aspirate did not confirm a neoplasm both quan-
titatively as well as qualitatively which was later
diagnosed as non-neoplastic on histopathology.

* Benign Neoplasms: Most cases comprising of
eighteen cases were placed in this category.
Pleomorphic adenoma and Warthin’s tumor
constituted majority of cases with nine and four
cases respectively. Pleomorphic adenoma and
Warthin’s tumor had clear cytologic and defini-
tive criteria for diagnosis. Other neoplasms
appearing benign had a fibrillary or myxoid
stroma and were categorized as either basaloid
or oncocytic neoplasms with two cases each
followed by one case of lipoma.

* Salivary gland neoplasm of uncertain malig-
nant potential (SUMP): Smears that were
highly cellular (>75%), with a moderate amount
of atypia, were grouped under this category.
Two cases were included in this category.

* Suspicious for malignancy: One case was
reported in this category. Cytological findings
were suggestive of malignancy but were qualita-
tively or quantitative insufficient for definitive
diagnosis of any carcinoma or malignant neo-
plasm of the salivary gland.

* Malignant: Mucoepidermoid carcinoma (MEC)
was the most reported malignancy, eight of
fourteen cases, in this study followed by
adenoid cystic carcinoma and salivary duct
carcinoma with two cases each, followed by one
case each of acinic cell carcinoma and Non-
Hodgkin lymphoma.

Histopathology diagnosis was received for 32 cases
and the spectrum of lesions on histopathological
examination was studied [Table 6] [Figures 1, 2, 3,
4 and 5]. Correlation was done between cytological

and histopathological diagnosis and malignancy risk
was calculated for each category. Overall malignancy
risk was highest (100%) in SUMP, Suspicious of
malignancy and Malignant lesions and lowest (0%)
in Non-neoplastic and Atypia of undetermined
significance [Table 7].

Table 6: Spectrum of lesions on histopathological
examination

Cytologic cat- Benign Malignant
egory (MILAN Lesion on Lesion on
system) Histopathology = Histopathology
Non- Chronic Mucoepidermoid
Diagnostic Sialadenitis Carcinoma
(2)
Non-
Neoplastic
Atypia of  Chronic
undetermined  Sialadenitis
significance
(1)
Benign Pleomorphic Adenoid Cystic
Neoplasm adenoma (7) Carcinoma (1)
(15) Warthin’s tumor
(3) Basaloid
neoplasm (1)
Oncocytoma (2)
Lipoma (1)
SUMP (1) Carcinoma  Ex-
Pleomorphic
Adenoma
Suspicious for Salivary duct Car-
malignancy (1) cinoma
Malignant (12) Mucoepidermoid
carcinoma (7)
Adenoid  cystic
carcinoma (2)
Salivary duct
carcinoma @]
Acinic cell
carcinoma (1)

Non-Hodgkin’s
Lymphoma (1)

On cyto-histo correlation, Sensitivity was calculated
at 87.5%, specificity at 100%, positive predictive
value at 100%, and negative predictive value at
88.89% [Table 8].

Discussion

FNAC has shown to be remarkable as an early
step in the diagnosis and management of salivary
gland pathology.!'*'?)  Communication between
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Table 7: Cyto-histopathological correlation with risk
of malignancy (n = 32)

Cytologic Histopathologic category

category Malign Benign Non- Total Maligna
ant neo- neo ncy
neo- plasm plas- Risk
plasm tic (%)

Non-Diagnostic 1 0 1 2 50

Non-Neoplastic 0 0 0 0

Atypia of 0 0 1 1 0

undetermined

significance

Benign 1 14 0 15 6.6

Neoplasm

SUMP 1 0 0 100

Suspicious for 1 0 0 100

malignancy

Malignant 12 0 0 12 100

Table 8: Statistical parameters of Milan system of
reporting salivary gland FNAC

Statistical parameters Percentage %

Sensitivity 87.5%
Specificity 100%
Positive predictive value 100%
Negative predictive value 88.89%
Diagnostic Accuracy 93.75%

cytopathologists and clinicians can improve the FNA
reporting of salivary gland lesions. This promoted
the development of a uniform system for reporting
salivary gland FNA, i.e., MSRSGC.®]

In the present study, parotid gland was most
commonly involved, constituting 36 (66.66%) cases,
followed by the submandibular constituting 12
(22.22%) cases, followed by the minor salivary
glands constituting 4 (7.4%) cases, and the sublingual
gland comprising of 2 (3.7%) cases. A similar pattern
of involvement was seen in the study by Jain R et al.
in which out of 80 cases, 54 (67.5%) are of parotid
gland, 24 (30%) are of submandibular gland and 2
(2.5%) are of minor salivary gland. ®!

In the study by Griffith et al., salivary gland lesion
FNAC was categorized into commonest morpholog-
ical categories of benign, neoplasm of uncertain
malignant potential, suspicious, and malignant and
interpreted risk of malignancy of different categories,

which was in accordance to MSRSGC.[®11 We also
divided cases into similar categories.

In this study, among 54 FNAs, 11.11% were
nondiagnostic, 22.22% were nonneoplastic, atypia
of undetermined significance 1.85%, 33.33% were
benign, 2% were SUMP, 1.85% were suspicious for
malignant neoplasm, and 25.92% were malignant.
Related findings were also seen in the studies of
Rossi et al. and others. [13-17]

Histological diagnosis of all the follow up case was
made according to WHO classification of tumors of
Head and neck 5" edition. "]

Category I

Out of the six cases categorized as Non-Diagnostic on
FNAC, two cases were followed histopathologically,
out of which one turned out to be malignant
(Mucoepidermoid carcinoma) and the other was
chronic sialadenitis, resulting in malignancy risk
of 50 % which is higher than the range given
by MSRSGC. This represents a selection bias for
ROM, which are calculated based only on cases
with available histology. The is due to remission
of infectious and inflammatory lesion following
antibiotics, thus not requiring histopathological
follow up. So, the ROM is therefore likely to be
higher. The studies by Tochtermann et all'®!, Lubin
etall’®! and Mazzola et al[2°] shows the similar effect.

In our study, Cystic degeneration of the tumor and
aspiration of cyst fluid only with a background of
necrotic debris was the main reason for inconclusive
reports. This can be prevented by USG-guided FNA
from solid areas of the tumor. Another nondiagnostic
case which was reported as chronic sialadenitis on
histopathology, may be due to the sampling error and
can be averted by taking multiple aspirates.

Category II

In the nonneoplastic category of 12 cases of inflam-
matory and cystic lesions, none of the cases were
followed histopathologically, this may be because of
remission. Thus, the ROM of this category comes out
to be 0%.

Category III

This category involves atypia of undetermined
significance. Only one case was placed in this
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category, which on histopathology follow up came
out to be Chronic Siladinitis. The reason behind
the cytopathological categorization may be reactive
atypia which can be seen in inflammatory lesions.
Thus, the risk of malignancy of this category also
came out to be 0%.

Category IVa

Out of the 18 cases placed in the benign neoplasm
category, on histopathology follow up of 15 cases,
one case diagnosed as pleomorphic adenoma on
FNAGC, histopathologically came out to be adenoid
cystic carcinoma giving the risk of malignancy 6.6%.
The similarity in morphology between pleomorphic
adenoma and adenoid cystic carcinoma like the pres-
ence of hyaline globules and myxoid stroma leads to
the wrong interpretation as also seen in the study
by Klijanienko and Vielh[?!) . More wariness and
attention to the cellular details should eliminate this
problem.

Category IVb, V, VI

Malignancy risk in SUMP, suspicious for malignancy
and malignant categories was 100 % each. Case of
SUMP turned out to be carcinoma ex pleomorphic
adenoma. This may be due to benign component of
pleomorphic adenoma seen along with clusters of
atypical cells. One case of suspicious of malignancy
turned out to be salivary duct carcinoma.

The risk of malignancy of this study was compared
to other similar studies. [#14-1822] and was found to be
variable in various studies. [Table 9] This variability
in various study may be due to heterogeneous FNA
sampling and tumor types.

In their study, Jalal et al. reviewed 37 articles from
year 2017 to 2020. The total number of salivary
gland lesion FNA cases were 16,394, and 8,468 had
histological follow-up, resulting in the mean ROM of
16.9% for category I, 10.5% for category II, 39.3%
for category III, 2.9% for category IVa, 39.4% for
category IVb, 84.2% for category V, and 97.5% for
category VI, which corresponded to the ROM range
of MSRSGC.[?¥) Other metanalysis on 10 randomly
selected studies by Wang et al.[?*] shows similar
ROM in the various categories, accounting for 11.4%,
10.9%, 30.5%, 2.8%, 37.7%, 83.8%, and 97.7% in I, II,
III, IVa, IVb, V, and VI categories respectively. ?°!

On correlation of cytopathology with histopathol-
ogy, FNA reporting of salivary gland lesion using

MSRSGC yielded sensitivity of 87.5%, specificity
of 100%, positive predictive value of 100%, and
negative predictive value of 88.89%. P value was
calculated to be <0.001. These findings are in accor-
dance with various studies done on cytohistological
correlation. Many publications also have chronicled
the sensitivity, and specificity of 87%-100%, which
might be caused by the heterogeneous FNA sampling
and due to morphologically similar tumor types and
observer experience [Table 10].[14-16:23,26.27]

Figure 1: Pleomorphic adenoma- Clusters of ductal and
myoepithelial cells with fibrillary stroma. (MGG 100x), 2.
Pleomorphic adenoma- Cyst and tubules lined by inner
layer of epithelial cells and outer layer of myoepithelial
cell scattered within the myxoid stroma. (H & E 100x), 3.
Warthin tumor- Monolayered sheet of oncocytic cells with
lymphocytes and cellular debris in the background. (MGG
400x), 4. Warthin Tumour- Cystic spaces lined by double
layer of surface oncocytic columnar cells with underlying
basal cells resting on dense lymphoid stroma. (H & E 400x)

Conclusion

Fine needle aspiration cytology is a steady,
safe, reliable, economically practical technique
in diagnosing the salivary gland lesions.
However, globally diagnostic complexity and
the heterogeneous approach to the salivary gland
tumors needs a risk-based broad stratification
categorization for productive managements. The
Milan classification tries to address this requirement
by providing an effective six-tiered initial grading
system while providing the cytopathologist with an
easy template-based classification system, which
marginalizes diagnostic discrepancies to a minimum.
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Table 9: Comparison of Risk of malignancy in various studies

Study I II I IVa IVb Y VI

Our Study 50 0 0 6.6 100 100 100
Kala et al (2019) 14 25 5 20 4.4 33.3 85.7 97.5
Rolon et al (2020) 15! 0 0 75 2.2 28.6 50 100
Jha et al (2021)[16] 42.86 26.67 100 10.17 0 71.42 100
Huang et al (2023) 7] 16.4 9.5 24.4 2.7 34.8 85.7 100
Tochterm- ann et al (2023)[18]  26.7 5.7 34.0 1.1 21.8 92.0 99.2
Bhushan et al (2023)[22] 33.3 2.5 0 7 0 66.6 100
Milan 15% 11% 30% <3% 35% 83% 98%

Table 10: Comparisons of sensitivity and specificity, Positive predictive value and Negative predictive value of

various studies

Study Sensitivity Specificity Positive pre- Negative pre- Diagnostic
dictive value  dictive value Accuracy
Our study 87.5% 100% 100% 88.89% 93.75%
Jain et al. (2013)[23] 92.8% 93.9% 81.2% 98.4% —
Rohilla et al (2017)[26] 79.4% 98.3% 96.4% 89.2% 91.4%
Kala et al. (2019) (14 83.33% 98.31% 95.74% 92.80% 93.60%
Rolon et al. (2020) 15 93.3% 94.6% 82.4% 98.2% 94.4%
Jha et al. (2021)[26] 64.28% 97.01% 90% 86.67% 87.37%
Hindi et al. (2022)[27] 78.3 98.0% 94.7 90.0 —

Figure 3: 9. Adenoid Cystic Carcinoma- Syncytial cluster
of basaloid tumour cells with membranous hyaline
matrix. (MGG 100x), 10. Adenoid Cystic Carcinoma-
Cribriform pattern of tumour cells with hyalinized
globules. (H & E 100x), 11. Acinic cell carcinoma-
Loosely cohesive clusters and aggregates of acinar-like
tumour cells with abundant granular finely vacuolated
cytoplasm, round nuclei and conspicuous nucleoli. MGG
400x), 12. Acinic cell carcinoma-Solid sheet of serous
acinar cells with finely vacuolated cytoplasm. (H & E
400x)

Figure 4: 13. Non diagnostic on cytology yielding only
degenerated cells in an inflammatory background (MGG
100x), 14. Corresponding tissue section shows Chronic
sialadenitis with ducts of salivary gland and lymphocytic
inflammation (H&E 400x), 15. Non diagnostic on cytology
due to presence of haemorrhagic cystic fluid with few
macrophages only (MGG 400x), 16. Corresponding tissue
section shows Mucoepidermoid carcinoma with cystic
areas (H&E 400x)
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Fig. 17 [’%v

Figure 5: 17. Diagnosed as Pleomorphic adenoma on
cytology due to presence of myxoid stroma (MGG
400x), 18. Corresponding tissue section shows Adenoid
cystic carcinoma with cribriform pattern of ductal and
myoepithelial cells with myxoid globules. (H&E 100x),
19. Diagnosed as Atypia of undetermined significance
on cytology due to presence of few atypical cells (MGG
100x), 20. Corresponding tissue section shows Chronic
sialadenitis with acini and duct of salivary gland along
with lymphocytic inflammation (H&E 400x)

s

Figure 2: 5. Mucoepidermoid Carcinoma- Clusters of
epidermoid, intermediate and mucous cells in a dirty
necrotic background. (MGG 400x), 6. Mucoepidermoid
Carcinoma- Solid cystic pattern comprising of solid nests
and sheets of epidermoid cells embedding mucocytes
and intermediate cells. (H & E 400x), 7. Salivary Duct
Carcinoma- Cluster of pleomorphic epithelial tumour
cells with macrophages and dirty necrotic background.
(MGG 400x), 8. Salivary Duct Carcinoma- Tumour cells
arranged in cords, nests and cribriform pattern with
central necrosis. (H & E 100x)

References
1. Sauer T, Freng A, Djupesland P. Immediate interpreta-
tion of FNA smears from the head and neck region. Di-

agnostic Cytopathology. 1992;8(2):116-118. Available
from: https://doi.org/10.1002/dc.2840080205.

10.

11.

12.

Consamus EN, Smith D, Oviedo SP, Mody DR, Takei H.
Diagnostic accuracy of fine-needle aspiration cytology
of salivary gland lesions: a 6-year retrospective review.
Journal of the American Society of Cytopathology.
2015;4(2):63-73.  Available from: https://doi.org/10.
1016/j.jasc.2014.11.003.

Pinkston JA, Cole P. Incidence rates of sali-
vary gland tumors: results from a population-based
study.  Otolaryngology-Head and Neck Surgery .
1999;120(6):834-840. Available from: https://doi.org/
10.1016/s0194-5998(99)70323-2.

Ali NS, Akhtar S, Junaid M, Awan S, Aftab K.
Diagnostic accuracy of fine needle aspiration cytology
in parotid lesions. ISRN surgery. 2011;2011:1-5.
Available from: https://doi.org/10.5402/2011/721525.
Speight PM, Barrett AW. Salivary gland tumours. Oral
Diseases. 2002;8(5):229-240. Available from: https://
doi.org/10.1034/j.1601-0825.2002.02870.x.

Al-Khafaji BM, Nestok BR, Katz RL. Fine-needle
aspiration of 154 parotid masses with histologic
correlation: ten-year experience at the University
of Texas M.D. Anderson Cancer Center. Cancer.
1998;84(3):153-159. Available from: https://pubmed.
ncbi.nlm.nih.gov/9678729/.

Rossi ED, Faquin WC, Baloch Z, Barkan GA, Foschini
MP, Pusztaszeri M, et al. The Milan system for
reporting salivary gland cytopathology: analysis and
suggestions of initial survey. Cancer Cytopathol.
2017;125(10):757-766. Available from: https://doi.org/
10.1002/cncy.21898.

Faquin WC, Rossi ED, Baloch Z, Barkan GA, Foschini
MP, Kurtycz DFI, et al. The Milan System for Reporting
Salivary Gland Cytopathology. 2nd ed. Springer,
Cham. 2023. Available from: https://doi.org/10.1007/
978-3-031-26662-1.

WHO Classification of Tumors, 5th Edition, Volume
9: Head and Neck Tumors. . Available from: https:
//tumourclassification.iarc.who.int/welcome/.

Hughes JH, Volk EE, Wilbur DC, Cytopathology
Resource Committee, College of American Patholo-
gists. Pitfalls in salivary gland fine-needle aspiration
cytology: lessons from the College of American
Pathologists Interlaboratory Comparison Program in
Nongynecologic Cytology. Archives of Pathology &
Laboratory Medicine. 2005;129(1):26-31. Available
from: https://doi.org/10.5858/2005-129-26-pisgfc.
Griffith CC, Pai RK, Schneider F, Duvvuri U, Ferris RL,
Johnson JT, et al. Salivary gland tumor fine-needle
aspiration cytology: A proposal for a risk stratification
classification. American Journal of Clinical Pathology.
2015;143(6):839-853. Available from: https://doi.org/
10.1309/ajcpmii6osd2hsja.

Wang H, Fundakowski C, Khurana JS, Jhala N.
Fine-needle aspiration biopsy of salivary gland le-
sions. Archives of Pathology & Laboratory Medicine.
2015;139(12):1491-1497. Available from: https://doi.
org/10.5858/arpa.2015-0222-ra.

282

Journal of Medical Sciences and Health/Sept-Dec 2024/Volume 10/Issue 3


https://doi.org/10.1002/dc.2840080205
https://doi.org/10.1016/j.jasc.2014.11.003
https://doi.org/10.1016/j.jasc.2014.11.003
https://doi.org/10.1016/s0194-5998(99)70323-2
https://doi.org/10.1016/s0194-5998(99)70323-2
https://doi.org/10.5402/2011/721525
https://doi.org/10.1034/j.1601-0825.2002.02870.x
https://doi.org/10.1034/j.1601-0825.2002.02870.x
https://pubmed.ncbi.nlm.nih.gov/9678729/
https://pubmed.ncbi.nlm.nih.gov/9678729/
https://doi.org/10.1002/cncy.21898
https://doi.org/10.1002/cncy.21898
https://doi.org/10.1007/978-3-031-26662-1
https://doi.org/10.1007/978-3-031-26662-1
https://tumourclassification.iarc.who.int/welcome/
https://tumourclassification.iarc.who.int/welcome/
https://doi.org/10.5858/2005-129-26-pisgfc
https://doi.org/10.1309/ajcpmii6osd2hsja
https://doi.org/10.1309/ajcpmii6osd2hsja
https://doi.org/10.5858/arpa.2015-0222-ra
https://doi.org/10.5858/arpa.2015-0222-ra

Mahajan, et al: MSRSGC for assessment of diagnostic accuracy

13.

14.

15.

16.

17.

18.

19.

20.

21.

Rossi ED, Wong LQ), Bizzarro T, Petrone G, Mule A,
Fadda G, et al. The impact of FNAC in the management
of salivary gland lesions: Institutional experiences
leading to a risk-based classification scheme. Cancer
Cytopathology. 2016;124(6):388-396. Available from:
https://doi.org/10.1002/cncy.21710.

Kala C, Kala S, Khan L. Milan System for Reporting
Salivary Gland Cytopathology: An Experience with
the Implication for Risk of Malignancy. Journal of
Cytology. 2019;36(3):160-164. Available from: https:
//doi.org/10.4103/joc.joc_165_18.

Rolon MR, Schnadig VJ, Faiz S, Nawgiri R, Clement CG.
Salivary gland fine-needle aspiration cytology with the
application of the Milan system for risk stratification
and histological correlation: A retrospective 6-year
study. Diagnostic cytopathology. 2020;48(11):1067-
1074. Available from: https://doi.org/10.1002/dc.24478.
Jha S, Mitra S, Purkait S, Adhya AK. The Milan
System for Reporting Salivary Gland Cytopathology:
Assessment of Cytohistological Concordance and Risk
of Malignancy. Acta Cytologica. 2021;65(1):27-39.
Available from: https://doi.org/10.1159/000510720.
Huang YT, Ho CY, Ou CY, Huang CC, Lee WT, Tsai
SW, et al. Evaluation of Fine Needle Aspiration
Cytopathology in Salivary Gland Tumors under Milan
System: Challenges, Misdiagnosis Rates, and Clinical
Recommendations. Biomedicines. Biomedicines.
2023;11(7):1-11.  Available from: https://doi.org/10.
3390/biomedicines11071973.

Tochtermann G, Nowack M, Hagen C, Rupp NJ,
Ikenberg K, Broglie MA, et al. The Milan system
for reporting salivary gland cytopathology-A single-
center study of 2156 cases. Cancer Medicine.
2023;12(11):12198-12207. Available from: https://doi.
org/10.1002/cam4.5914.

Mazzola F, Tomasoni M, Mocellin D, Dalé M, Iandelli
A, Carobbio A, et al. A multicenter validation of
the revised version of the Milan system for reporting
salivary gland cytology (MSRSGC). Oral Oncology.
2020;109. Available from: https://doi.org/10.1016/j.
oraloncology.2020.104867.

Lubin D, Buonocore D, Wei XJ, Cohen JM, Lin O. The
Milan system at memorial Sloan Kettering: utility of the
categorization system for in-house salivary gland fine-
needle aspiration cytology at a comprehensive cancer
center. Diagnostic Cytopathology. 2020;48(3):183-190.
Available from: https://doi.org/10.1002/dc.24350.
Klijanienko J, Vielh P.  Fine-needle sampling of
salivary gland lesions. III. Cytologic and histologic
correlation of 75 cases of adenoid cystic carcinoma:
review and experience at the Institut Curie

22.

23.

24.

25.

26.

27.

with emphasis on cytologic pitfalls. Diagnostic
Cytopathology. 1997;17(1):36-41.  Available from:
https://dx.doi.org/10.1002/(sici)1097-0339(199707)17:
1<36::aid-dc7>3.0.co;2-n.

Bhushan R, Shrivastava J, Verma V. Application of the

Milan System for Reporting Salivary Gland Cytology:
A Prospective Study. Iranian Journal of Pathology.

2023;18(4):439-448. Available from: https://dx.doi.org/
10.30699/ijp.2023.1999632.3098.

Jain R, Gupta R, Kudesia M, Singh S. Fine
needle aspiration cytology in diagnosis of
salivary gland lesions: A study with histologic
comparison. Cytojournal. 2013;10. Available
from: https://cytojournal.com/fine-needle-aspiration-
cytology-in-diagnosis-of-salivary-gland-lesions-a-
study-with-histologic-comparison/.

Wang Z, Zhao H, Guo H, An C. Application of the Milan
System for Reporting Salivary Gland Cytopathology:
A systematic review and meta-analysis. Cancer
Cytopathology. 2022;130(11):849-859. Available from:
https://dx.doi.org/10.1002/cncy.22604.

Jalaly JB, Farahani SJ, Baloch ZW. The Milan
system for reporting salivary gland cytopathology: A
comprehensive review of the literature. Diagnostic
Cytopathology. 2020;48(10):880-889. Available from:
https://dx.doi.org/10.1002/dc.24536.

Rohilla M, Singh P, Rajwanshi A, Gupta N, Srinivasan
R, Dey P, et al. Three-year cytohistological correlation
of salivary gland FNA cytology at a tertiary center with
the application of the Milan system for risk stratifi-
cation. Cancer Cytopathology. 2017;125(10):767-775.
Available from: https://dx.doi.org/10.1002/cncy.21900.
Hindi I, Simsir A, Szeto O, Hernandez O, Sun W, Zhou
F, et al. The Milan System for Reporting Salivary
Gland Cytopathology. American Journal of Clinical
Pathology. 2022;158(5):583-597. Available from: https:
//dx.doi.org/10.1093/ajcp/aqac075.

How to cite this article: Mahajan S, Sangwan M,
Yadav K, Agrawal S, Sehrawat R, Sen R. The Milan

System for Reporting Salivary Gland Cytopathology
(MSRSGC) for Assessment of Diagnostic Accuracy of
Fine Needle Aspiration Cytology and Malignancy Risk
Stratification in Salivary Gland Lesions. ] Med Sci
Health 2024; 10(3):275-283

Date of submission: 04.06.2024
Date of review: 19.06.2024

Date of acceptance: 30.08.2024
Date of publication: 18.09.2024

Journal of Medical Sciences and Health/Sept-Dec 2024/Volume 10/Issue 3

283


https://doi.org/10.1002/cncy.21710
https://doi.org/10.4103/joc.joc_165_18
https://doi.org/10.4103/joc.joc_165_18
https://doi.org/10.1002/dc.24478
https://doi.org/10.1159/000510720
https://doi.org/10.3390/biomedicines11071973
https://doi.org/10.3390/biomedicines11071973
https://doi.org/10.1002/cam4.5914
https://doi.org/10.1002/cam4.5914
https://doi.org/10.1016/j.oraloncology.2020.104867
https://doi.org/10.1016/j.oraloncology.2020.104867
https://doi.org/10.1002/dc.24350
https://dx.doi.org/10.1002/(sici)1097-0339(199707)17:1<36::aid-dc7>3.0.co;2-n
https://dx.doi.org/10.1002/(sici)1097-0339(199707)17:1<36::aid-dc7>3.0.co;2-n
https://dx.doi.org/10.30699/ijp.2023.1999632.3098
https://dx.doi.org/10.30699/ijp.2023.1999632.3098
https://cytojournal.com/fine-needle-aspiration-cytology-in-diagnosis-of-salivary-gland-lesions-a-study-with-histologic-comparison/
https://cytojournal.com/fine-needle-aspiration-cytology-in-diagnosis-of-salivary-gland-lesions-a-study-with-histologic-comparison/
https://cytojournal.com/fine-needle-aspiration-cytology-in-diagnosis-of-salivary-gland-lesions-a-study-with-histologic-comparison/
https://dx.doi.org/10.1002/cncy.22604
https://dx.doi.org/10.1002/dc.24536
https://dx.doi.org/10.1002/cncy.21900
https://dx.doi.org/10.1093/ajcp/aqac075
https://dx.doi.org/10.1093/ajcp/aqac075

