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Background: The salivary gland lesions constitute around 3-6% of all head-and-neck Necesslinisartclelonine
lesions and have always posed a diagnostic riddle for the cytopathologists around
the world. Since the majority of these lesions need surgical excision, it is, therefore,
important to diagnose these lesions with utmost precision to prevent over or under
stage procedures. The recent adaption of Milan system of reporting aims to establish a | DOI: 10.3126/ajms.v12i11.35103
uniform, accurate, and consensual reporting system which bridges the communication E-ISSN: 2091-0576

between the pathologists and the clinicians. Aims and Objectives: The current study P-ISSN: 2467-9100

aims to assess the diagnostic application of Milan system and aims to reclassify the

lesions according to it. Materials and Methods: The current study was conducted at our Copyright (c) 2021 Asian Journal of
institute during 1 year period. All salivary gland swellings presenting to the fine-needle  Medical Sciences

aspiration cytology (FNAC) section during this period were included in the study. Along

with this, records and slides of cases of salivary gland lesions were retrospectively @ ® @

Website:
http://nepjol.info/index.php/AJMS

assessed. All relevant data and radiologic findings were retrieved from the case records.

FNAC was done using 23 G needle. The slides were stained with both Leishman and

Papanicolaou stain wherever possible. Quantitative data were expressed as mean and

standard deviation and percentages. All the 83 lesions were reclassified as per the Thisworkis licensed under a Creative
Milan system. Histopathology was available in 42 cases. Inclusion criteria: All the CommonsAttribution-NonCommercial
samples of the patient having salivary gland lesion(s) whose FNAC were performed in 40 International License.
the department of pathology. Statistical Analysis: Data were be entered into Microsoft

Excel spreadsheets. For quantitative data, mean and standard deviation were calculated.

For qualitative data, percentage and proportion were calculated. Sensitivity, specificity,

and spearman correlation between FNAC and histopathology were calculated. P<0.05

was considered statistically significant. Results: The total of 83 cases was included in

our study. The cytological analysis was done and all cases were classified as per Milan

system. The age of patients ranged from 4 years to 77 years with a mean age of 43 years.

Parotid was the most frequently involved gland in which a total of 51 cases (61.4%)

were reported. The most common benign tumor reported on cytology was pleomorphic

adenoma and the most common malignant tumor reported was adenoid cystic carcinoma.

On recategorization of lesions as per Milan system, the category IVA, that is, benign

salivary gland neoplasm had the maximum number of lesions (40) accounting for 48.1%

of all the lesions. Histopathology was available in 42 cases. The predominant lesion

on histopathology was pleomorphic adenoma (22). On statistical analysis of the data,

the sensitivity was 71.4%, specificity was 96.1%, diagnostic accuracy as 62.1%, and

positive and negative predictive value as 83.3 and 92.5%, respectively. Conclusion:

Risk stratification approach in classifying salivary gland cytology aspirate as per Milan

system provides a standardized reporting and better communication to clinician.
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INTRODUCTION

The salivary gland lesions have always posed a diagnostic
challenge to the cytopathologists and clinicians alike. A small
cystic lesion over a short duration on the buccal mucosa
presenting with pain can be as benign as an infected salivary
gland swelling or as malignant as the cystic component of
the malignant neoplasm. The tumors are rare and account
for around 6.5% of all head-and-neck tumors.! The varied
presentation, location, and erratic progression of these lesions
warrant an urgent intervention. Radiological investigations
have been successful to diagnose the lesions to a major extent
but it is the fine-needle aspiration cytology (FNAC) which
enables the clinicians to plan the patient management. The
FNAC has been very instrumental in delineating the benign
and malignant neoplasms and providing a definitive diagnosis
to the clinicians. The ease of performing the FNAC, patient
compliance, cost-effectiveness, and eatly results have all
coupled to make it the first choice of investigation for
clinicians. Nevertheless, the role of FNAC in pre-operative
evaluation is not universally established and thus FNAC as a
pre-operative tool has its own limitations. The use of small-
sized needle may not sample the smears representative of
the entire lesion. Majority of the cells arise from the same
cell lines and often undergo metaplastic change which causes
diagnostic problems in FNAC.”

Some salivary gland malignancies can only be distinguished
from their benign counterpart by the presence of capsular
invasion which is not assessable by FNAC.?

A need was felt for a consensual common reporting
system which could serve as a common guiding system for
pathologists around the globe. This is how the Milan system
originated in September 2015 at the European Congress of
Cytology, which was held in Milan, Italy. An international
panel of 49 cytopathologists and histopathologists (the
Milan group) was organized to establish a unified effort
under the title of “The Milan System for Reporting Salivary
Gland Cytopathology.” Milan system was the result of this
combined untiring effort of this group. This classification
scheme is comprised seven diagnostic categories, including
non-diagnostic (ND) (category 1), benign non-neoplastic
(NN) (category 2), atypia of undetermined significance
(AUS) (category 3), neoplasm benign (NB) (category 4a),
salivary gland neoplasm of uncertain malignant potential
(SUMP) (category 4b), suspicious for malignancy (SM)
(category 5), and malignant (M) (category 6).* This system
aims to bring a standardized reporting system for the
salivary gland lesions and bridge the gap between the
cytopathologists and clinicians.

The present study was conducted to assess the diagnostic
utility of FNAC in salivary gland lesions, to reclassify them
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as per the recently devised Milan system and assess the
applicability and practicality of the Milan system.

Aim
To detect the diagnostic utility of fine needle aspiration
cytology in salivary gland lesions using Milan System.

Objective

1. To assess the result of fine needle aspiration cytology
in diagnosis of various salivary gland lesions and to
classify them according to Milan system.

2. To correlate the results of fine needle aspiration
cytology in salivary gland lesions with histopathology
wherever possible and using ancillary techniques.

3. To study sensitivity, specificity and diagnostic accuracy
of fine needle aspiration cytology in salivary gland
lesions.

MATERIALS AND METHODS

The study was conducted on 83 salivary gland lesions at
our institute over a period of 2 years. Records and slides of
cases of salivary gland lesions were retrospectively assessed.

All relevant data and radiologic findings were retrieved from
the case records. FNAC was done using 23 G needle. In
cases where the first attempt at aspiration was unsuccessful,
a maximum of three passes were performed. In the case
of large swellings, aspiration was done from at least two
sites to minimize sampling error.

In case of cystic lesion, after complete evacuation, FNAC
was done on any residual solid area. The fluid so aspirated
was subjected to centrifugation and sediment smears were
prepared. The slides were stained with both Leishman
and Papanicolaou stain wherever possible. Quantitative
data were expressed as mean and standard deviation and
percentages. All the 83 lesions were reclassified as per the
Milan system. Histopathological specimens were received
in 10% buffered formalin and were grossed and processed
according to standard protocols. Hematoxylin and eosin
(H and E) staining was done as stated in standard literature.”

Statistical analysis

Data were be entered into Microsoft Excel spreadsheets.
For quantitative data, mean and standard deviation were
calculated. For qualitative data, percentage and proportion
were calculated. Sensitivity, specificity, and spearman
correlation between FNAC and histopathology were
calculated. P<0.05 was considered statistically significant.

Ethics
The procedures followed were in accordance with the
ethical standards of the responsible committee on human
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Figure 1: Microphotograph of cytology of various salivary gland lesions: (a) Chronic sialadenitis showing acinar cells along with inflammatory cells
seen in the background (Leishman stain, x400). (b) Pleomorphic adenoma showing cells along with chondromyxoid stroma (Pap stain, x400).
(c) Warthin tumor showing cohesive sheet of oncocytic cells along with lymphocytes and mast cells (Leishman stain, x400). (d) Warthin tumor
showing cohesive sheet of oncocytic cells with abundant cytoplasm (Pap stain, x400). (e) Oncocytoma showing cohesive multilayered aggregates
of oncocytic cells with bland nuclei (Leishman stain, x400). (f) Acinic cell carcinoma showing cellular smears composed of cells with vacuolated
cytoplasm relatively bland nuclei and many naked nuclei (Leishman stain, x400). (g) Mucoepidermoid carcinoma (Pap stain x100X). (h) Adenoid
cystic carcinoma showing smears with hyaline globules along with adherent tumor cells (Leishman stain, x100)

Figure 2: (a) Chronic sialadenitis showing fibrous tissue with inflammatory infiltrate and prominent ducts (H and E x40). (b) Pleomorphic adenoma
showing cellular and stromal component (H and E, x40). (c) Warthin tumor showing a double-layered epithelium resting on lymphoid stroma
(H and E, x400). (d) Oncocytoma showing tumor cells with bland oncocytic cytoplasm and nucleus with prominent nucleoli (H and E, x400). (e)
Acinic cell carcinoma showing tumor cells with abundant granular cytoplasm (H and E, x400). (f) Adenoid cystic carcinoma showing the cribriform
pattern of growth (H and E, x400). (g) Mucoepidermoid carcinoma showing the mucous, squamous. and intermediate cells (H and E, x40). (h)
Papillary cystadenocarcinoma showing papillary projections with nuclear pleomorphism (H and E, x40)

experimentation (institutional or regional) and with the
Helsinki Declaration of 1975, as revised in 1983.

The majority of cases of cases are in the age group of
41-50 years of age constituting 24% of lesions followed by
22.9% in the fifth decade. The least number of cases are in

the age <10 years of age constituting only 2.4% of lesions.

RESULTS

The cytological analysis (Table 2) of majority of cases
was reported as benign (43) followed by inflammatory
(25), eight cases each of malignancy and inadequacy,
and five cases of suspicious of malignancy. Majority of
the benign cases (12) were reported in the age group of

A total of 83 cases were included in our study. The
cytological analysis was done and all cases were classified as
per Milan system. The age of patients ranged from 4 years
to 77 years with a mean age of 43 years.

The maximum number of cases were seen in the age group
of 41-50 years comprising 24% of the total lesions (Table 1).

Females showed slightly greater predilection for salivary
gland lesions than males which were 43 in number against
40 cases in males.
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51-60 years of age. The maximum number of malignant
cases, four in each decade, were reported in the age of
41-60 years. The cytological diagnosis of our study (as
shown in Figure 1) showed the most common lesion
as pleomorphic adenoma (21) followed by a diagnosis
of salivary gland neoplasm and chronic sialadenitis (16
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each). This was followed by diagnosis of cystic lesion
(6) and three cases each of warthin tumor, salivary gland
neoplasm with atypia, and adenoid cystic carcinoma.
Cytological diagnosis of inadequate, salivary gland
neoplasm with cystic change, granulomatous parotitis, and
mucoepidermoid carcinoma was also listed in two cases
each. We also reported one case each of parotid abscess,
suggestive of neoplastic process, pootly differentiated
neoplasm, suspicious of malignancy, positive for
malignancy, poortly differentiated malignancy, and acinic
cell carcinoma. Parotid was the most frequently involved
gland in which a total of 51 cases (61.4%) were seen
followed by submandibular (31) and one lesion in soft
palate. The most common benign tumor reported on
cytology was pleomorphic adenoma and most common
malignant tumor reported was adenoid cystic carcinoma.

On recategorization of lesions as per Milan system
(Table 3), the category IVA, that is, benign salivary gland
neoplasm had the maximum number of lesions (40)
accounting for 48.1% of all the lesions. This was followed
by NN category with 19 lesions followed by category
of NB of uncertain malignant potential, suspicious of
malignancy and malignant category (four each). This was

Age group (in years) Number of cases Percentage
0-10 2 24
11-20 8 9.6
21-30 13 15.7
31-40 1 13.3
41-50 20 241
51-60 19 229
61-70 5 6.0
71-80 5 6.0
Total 83 100

followed by ND category and atypia of undetermined
category with three cases in each category.

On cytological analysis of 83 cases, most of the lesions
were categorized as benign. Majority of benign lesions
were pleomorphic adenoma (21) followed by salivary
gland neoplasm (16). The second major category was
of inflammatory lesions (25). Chronic sialadenitis was
the major lesion in this category (16) followed by cystic
lesions (6). The malignant category included eight cases
with three cases of adenoid cystic carcinoma, two of
mucoepidermoid carcinoma and one of acinic cell
carcinoma. Five cases were suspicious of malignancy with
three reported as salivary gland neoplasm with atypia and
one each of poorly differentiated neoplasm and suspicious
of malignancy. Two lesions were reported as inadequate
for cytological analysis.

Leishman and Papanicolaou stained smears of all cases
were reevaluated and reclassified as per the Milan system.
Clearly, NB was the most common category followed by
the NN category.

In the current study, the histopathological diagnosis are
shown in Figure 2 was available in 42 cases. Out of the
available correlational Cases, the cytological diagnosis and
its corresponding histopathological diagnosis are listed as
below.

The cytological and histopathological correlation of various
lesions is shown above. The maximum correlation was seen
in pleomorphic adenoma.

Comparative analysis of various studies

Cytological category Cytological diagnosis Number of cases Total number of cases Percentage
Inadequate Inadequate 2 2 2.40
Inflammatory Cystic lesion 6 25 7.33
Parotid abscess 1 1.20
Chronic sialadenitis 16 19.27
Granulomatous parotitis 2 2.40
Benign Suggestive of neoplastic process 1 43 1.20
Pleomorphic adenoma 21 25.30
Warthin’s tumor 3 3.61
Salivary gland neoplasm 16 19.27
Salivary gland neoplasm with cystic change 2 2.40
Suspicious of malignancy  Salivary gland neoplasm with atypia 3 5 3.61
Poorly differentiated neoplasm 1 1.20
Suspicious of malignancy 1 1.20
Malignant Positive for malignancy 1 8 1.20
Mucoepidermoid carcinoma 2 2.40
Acinic cell carcinoma 1 1.20
Adenoid cystic carcinoma 3 3.61
Poorly differentiated malignancy 1 1.20
Total 83 83 100
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DISCUSSION

In the present study, the most common age of presentation
for lesions was seen in the age group 40-50 years of age
which constituted around 24% of the lesions. In our study,
the youngest case was of 4 years of age and oldest was of
77 years of age.

This finding was in concordance with the study conducted
by Kumar et al.,* Goel et al.,” and Sharma et al.?

Panchal et al.,” have reported the most common age of
presentation for the lesions during the third decade of life.

This constituted around 30% of all the reported lesions in
their study. The current study has shown a predominance
of the lesions in females. The male-to-female ratio for the
prevalence of salivary lesions in our study is almost 1:1.02.
Out of the total lesions reported in females, 84% of the
lesions were benign and 14% were malignant. Whereas
in males, around 82.5% of lesions were benign and 15%
were in the malignant category. Around 2% lesions were

S. Milan category Number Percentage
No. of lesions
1. Non-diagnostic 06 7.3
2. Non-neoplastic 19 22.9
3. Atypia of undetermined 03 3.6
significance
4A.  Benign neoplasm 40 48.2
4B.  Benign neoplasm of 05 6
uncertain malignant
potential
5. Suspicious of malignancy 05 6
6. Malignant 05 6
Total 83 100

inadequate on cytology in both the genders. Females
preponderance in the salivary pathologies has also been
reported by Ameli et al.,'” and Panchal et al.” However, a
majority of the reported studies in the literature including as
reported by Kumar et al.,° Sharma et al.,* and Rohilla et al."!

A particular notable feature in the current study is that we
have reported two cases of warthin tumor in females. This
is in contrary to the common notion that it is an exclusive
entity to the male gender. In the available literature, only
one study done by Kennedy' has reported 35 cases of
warthin tumor in females. The site of the lesion has its
importance in the fact that a number of lesions have shown
predominance for particular salivary glands as stated in
established literature.” Lesions as chronic sialadenitis have
been reported in the submandibular glands. Furthermore,
lesions such as warthin tumor have been reported majorly
in the parotids as mentioned in the established literature.
Thus, the site of lesion does offer a vital clue in diagnosing
the lesions. The most common site of lesions as reported by
our study is parotid glands constituting a total of 51 cases
(61.4%) of the lesions followed by submandibular glands
and only one lesion has been reported in the soft palate.
The results ate similar to that reported by Ersoz et al.,"*
and Singh et al.,”” and Koirala et al.> The case was reported
as salivary gland neoplasm, and on Milan recategorization,
it was reclassified in the SM category.

Benign lesions were the most common category of lesions
reported in the current study. The most common lesions
reported in the study is pleomorphic adenoma which
constituted a total of 25.3% of the lesions. About 19.27%
of lesions were reported as salivary gland neoplasm and
out of these 12% of the lesions were reported as salivary
gland neoplasm most probably pleomorphic adenoma.
They were followed by sialadenitis forming 19.27% of the

Cytological diagnosis

Number of cases

Histopathological diagnosis Number of cases

Inadequate 01
Cystic lesion 03
Epidermal cyst 02
Sialadenitis 08
Neoplastic process of salivary gland origin 01
Salivary gland neoplasm 05
Pleomorphic adenoma 16
Warthin’s tumor 01
Salivary gland neoplasm with atypia 01
Possibility of mucoepidemoid carcinoma 02
Acinic cell carcinoma 01
Adenoid cystic carcinoma 01
Total 42

Chronic sialadenitis 01
Pleomorphic adenoma 01
Warthin’s tumor 01
Mucoepidermoid carcinoma 01
Pleomorphic adenoma 02
Sialadenitis 08
Warthin’s tumor 01
Pleomorphic adenoma 02
Adenoid cystic carcinoma 01
Papillary cyst adenocarcinoma 01
Oncocytoma 01
Pleomorphic adenoma 16
Warthin’s tumor 01
Pleomorphic adenoma 01
Mucoepidermoid carcinoma 02
Acinic cell carcinoma 01
Adenoid cystic carcinoma 01
Total 42
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Reference study Number of cases Sensitivity Specificity Diagnostic accuracy (%)
Piccoioni et al.,?? 176 99 97

Stow et al.,? 104 86.5 92.3 92.3

Lukas and Duskova? 107 89.2 85 97.2

Present study 83 71.4 96.1 62.5

total lesions reported on cytopathology. The results were
similar to that reported by Kumar et al.,'® and Devi."” Out
of the 83 cases, a diagnosis suggestive of malignancy was
rendered in thirteen cases. The diagnostic terminology
ranged from neoplasm with atypia to providing a definitive
diagnosis of malignant neoplasm. About 15.6% of the
lesions in the present study were diagnosed as malignant.
Histopathological diagnosis was available in five out of
13 cases. Three cases were falsely diagnosed as non-
malignant lesions and hence false-negative cases. The
various diagnostic terms that were used to provide the
cytological malignancy diagnosis were given as stated.
Three cases were reported as salivary gland neoplasm
with atypia and one case each as poorly differentiated
salivary gland neoplasm, suspicious of malignancy, positive
for malignancy, and poorly differentiated malignancy.
A definite diagnosis of malignancy was given in three cases
of adenoid cystic carcinoma, two cases of mucoepidermoid
carcinoma and one case of acinic cell carcinoma.

To bring uniformity in reporting, international experts in
salivary gland cytopathology proposed the Milan system
in 2015, a risk-based stratification system, similar to
that of the Bethesda system for reporting cervical and
thyroid cytology."® Milan system of reporting is the new
advancement in the field of salivary gland cytopathology. It
is a new formulation that aids to diagnose the salivary gland
lesions with better precision. It attempts to form a uniform
diagnostic criteria for the lesions and thus reclassifies the
various lesions into six categories. The inadequacy criteria
have not been listed as definite cells but till date, the
Bethesda criteria of minimum 60 lesional cells have been
the most common trend followed in the literature.'"” On
recategorization of the lesions as per the Milan system, the
distribution of lesions was as follows — 1. ND 7.2%, II.
NN 22.9%, I11. AUS 3.6%, IVA. NB 49.4%, IVB. SUMP
4.8%, V. SM 6%, and VI. M 6%. The results were similar
to as reported by Kala et al.,*” where they have reported
the Milan distribution as ND (6.1%), NN (38.2%), AUS
(2.7%), NB (33.4%), SUMP (2.0%), SM (2.4%), and M
(15%) also reported the maximum cases under the category
of benign as 31.4% of total lesions. The other categories
reported lesions as ND 12%, NN 28.5%, AUS 6.5%, SUMP
9.9%, SM 2.7%, and M 9.4%. Katta and Chaganti* have
also reported maximum lesions in the benign category on
recategorization as per the Milan System as 62.3%. Other
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lesions constituted as ND 4.3%, NN 13%, AUS 1%, SUMP
2.8%, SM 4.3%, and M 11.6%.

On histopathological follow-up (Table 4), one case
diagnosed as inadequate on cytology was later reported
as chronic sialadenitis on histopathology. The reason for
this was the cytological smears were sparse in cellularity
and no inflammatory cells were seen in any of the smears.
Histopathological follow-up was available in three cases
diagnosed as cystic lesion on cytology. Out of this, one case
was diagnosed as pleomorphic adenoma. The reason of this
case was misdiagnosed appears to be because it presented as
a swelling of 3 cm which appeared to be a cystic swelling.
The misdiagnosis in this case can be rendered more to the
sampling technique rather than a wrong interpretation
of the smears. Thus, we realized that in such cases,
FNAC should be done from both the solid and the cystic
components. Pantanowitz et al.,” had encountered similar
problem in their study and have proposed a comprehensive
management protocol for the cystic lesions. The other
case was diagnosed as mucoepidermoid carcinoma. We
encountered similar problem in this case as well. The
presence of predominant cystic component in the swelling
was considered as the representative of the entire lesion.
Hence, the smears were scant in cellularity and had only
the cyst fluid. The third case was reported as warthin
tumor. Two cases reported as epidermal cyst was later
reported as pleomorphic adenoma. Out of this, one case
on reclassification by the Milan system was reclassified in
the category AUS because of the presence of considerable
cellularity and presence of chondromyxoid stroma in
the background. Eight cases of chronic sialadenitis were
available for histopathological follow-up and were reported
as same.

One case which was later diagnosed as warthin tumor was
diagnosed as a neoplastic process of salivary gland origin
on cytology. This case presented to us with a massive
swelling measuring around 15 cm. Most of the component
of the swelling was cystic, and on physical examination, the
solid component was palpated only partly. The smears on
cytological evaluation showed features of warthin tumor
and on recategorization by Milan system were recategorized
into category of benign salivary gland neoplasm.

Three cases diagnosed as salivary gland neoplasm with no
other differential diagnosis provided by cytopathologists
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were later reported otherwise on histopathology. One of
this case was reported as papillary cystadenocarcinoma
which constituted a false-negative case, the other was
reported as adenoid cystic carcinoma, and one case was
reported as oncocytoma on histopathology. One case
reported as salivary gland neoplasm with atypia on cytology
was reported as pleomorphic adenoma on histopathology.
It was the only false-negative case reported in our study.

All five cases available for histopathology of cytological
malignant diagnoses were true positive cases. This included
two cases of mucoepidermoid carcinoma, and one case
cach of acinic cell carcinoma and adenoid cystic carcinoma.
Sixteen cases of pleomorphic adenoma were available for
histopathological follow-up and were reported as same.

The correlation in the cytological and histopathological
diagnosis was observed and sensitivity and specificity, and
diagnostic accuracy was calculated (Table 5). The sensitivity
and specificity as reported by our study were 71.4% and
96.1%. This was in concordance with the comparative studies
by Piccoioni et al.,”” Stow et al.,* Lukas and Duskova,” and
Jayaram and Dashini.” The diagnostic accuracy as reported
by our study is 62.5%. This is lower than that reported by
comparative studies. The positive predictive and negative
predictive value as reported by our study are 83.3% and
92.5%, respectively. This was comparable to that reported
by Jain et al.,”” and Mukundapai et al.*®

Limitations of the study

A particular limitation of our study was that in a number
of cases histopathological diagnosis was not available since
few cases did not undergo surgical excision at our institute.

CONCLUSION

FNAC has, therefore, been an easy, accurate, and feasible
investigation in experienced hands in the diagnosis of
salivary gland lesions. To conclude, FNAC of salivary
glands is a safe, effective, economical outpatient procedure
and should be considered as first investigation in the
management of salivary gland lesions. The new formulation
of Milan system has served to bridge the communication
barrier between the pathologists and clinicians. This
system has aided in better management of the underlying
pathology as it offers a consensual reporting system by the
pathologists and its specific clinical course by the clinicians.
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