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ABSTRACT

Objective: The role of fine-needle aspiration cytology (FNAC) is well established for preoperative
evaluation of patients with salivary gland lesions. However, the lack of a uniform system for salivary
gland FNAC has limited its effectiveness. In recent years, the Milan System for Reporting Salivary Gland
Cytopathology (MSRSGC) has been in use around the world to report the cytology results. We aimed
to investigate the efficacy and accuracy of FNAC examined according to pre-MSRSGC era dichotomous
benign/malignant classification in salivary gland tumors.

Methods: Patients who underwent surgery between January 2011 and December 2020 due to major
salivary gland tumors were retrospectively analyzed. Two hundred and four patients were included in
the analysis. Preoperative FNAC results and final histopatological diagnoses were grouped as benign
or malignant. Final histopatological diagnoses were compared with the preoperative FNAC results.
Also, sensitivity, specificity, and accuracy of the preoperative FNAC results, as well as the agreement
between both tests were investigated.

Results: The sensitivity, specificity, accuracy, positive and negative predictive values of the
preoperative FNAC for the diagnosis of malignancy were 59.09%, 97.85%, 93.75%, 76.47%, and
95.29%, respectively. There was a moderate agreement between the preoperative FNAC results and
final histopatological diagnoses.

Conclusion: The accuracy of the preoperative FNAC and the information given about malignancy risk
are the most important criteria for patient management and decision-making. The MSRSGC, which
consists of a six-tiered classification rather than a dichotomous “yes/no” system, may contribute to
patient management and decision-making by increasing the efficacy and accuracy of FNAC.

Keywords: Fine-needle aspiration cytology, Milan system, parotid gland, salivary gland, submandibular
gland
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Amag: Tiikiriik bezi lezyonlari olan hastalarin preoperatif degerlendirilmesinde ince igne aspirasyon si-
tolojisinin (I[AS) rolti iyi bilinmektedir. Ancak tiikiiriik bezi [iAS icin tek tip bir sistemin olmamasi etkinli-
gini sinirlamustir. Son yillarda tiikiriik bezi sitopatolojisini raporlamak icin olusturulan Milan sistemi (MS)
dlinya capinda kullaniimaktadir. Calismamizda tiikiriik bezi tiimérierinin MS oncesi ikili benign/malign
siniflamasina gére incelenen IIAS sonuclariin etkinligini ve dogrulugunu arastirmayr amacladik.
Yéntem: Ocak 201 1-Aralik 2020 tarihleri arasinda major tiikirik bezi tiimdri nedeniyle ameliyat edilen
hastalar retrospektif olarak tarandi. Calismaya 204 hasta dahil edildi. Preoperatif [[AS sonuglari ve nihai
histopatolojik tanilar benign ve malign olarak gruplandirildi. Nihai histopatolojik tanilar, preoperatif liAS
sonuclari ile karsilastirildi ve preoperatif [[AS sonuclarinin duyarliligi, 6zgtlligt, dogrulugu ve her iki
test arasindaki uyum arastirildl.

Bulgular: Malignite tanisi icin preoperatif [[AS’nin duyarliligi %59,09, 6zgtilligti %97,85, dogrulugu
%93,75, pozitif prediktif degeri %76,47 ve negatif prediktif degeri %95,29 idi. Preoperatif [IAS sonug-
lart ile nihai histopatolojik tani arasinda orta derecede bir uyum vardi.

Sonucg: Preoperatif [[AS’nin dogrulugu ve mal/gmte riski hakkinda verdigi bilgiler hasta yénetimi ve
karar vermede en énemli kriterlerdir. ikili bir “evet/hayir” sisteminden ziyade alti katmanii bir siniflan-
dirmadan olusan MS, [IAS nin etkinligini ve dogrulugunu artirarak hasta yonetimine ve karar vermeye
katkida bulunabilir.

Anahtar kelimeler: ince igne aspirasyon sitolojisi; Milan sistemi; parotis bezi; tiikiiriik bezi; subman-
dibular bez
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INTRODUCTION

Tumors of salivary glands constitute almost three
percent of all head and neck neoplasms!.
Approximately 80% of salivary gland masses are
benign®. Pleomorphic adenoma (PMA) is the
most common benign and mucoepidermoid
carcinoma is the most common malignant tumor
of salivary glands®. Furthermore, metastatic
tumors, inflammatory conditions, and lymphoma
may induce formation of masses in salivary
glands*®.

Characterized by complex clinical and pathologic
features, salivary gland tumors are neoplasms
that comprise a wide variety of morphologic and
cellular features®>. The clinical differentiation
between benign and malignant masses is not
simple because of similar manifestations of these
tumors. There are only a few clinical symptoms
that suggest malignancy®. Therefore, further tests
are required to make diagnosis. For decades,
fine-needle aspiration cytology (FNAC) has been
used for the assessment of salivary gland masses.
FNAC is a precious method in the preoperative
assessment of head and neck neoplasms®. FNAC
is safe, easy-to-apply, minimally invasive, and
inexpensive technique’. The FNAC technique is
associated with low rates of complications and
morbidity®. Complications such as bleeding, facial
nerve damage, and fibrosis have been rarely
reported®.

Histopathological and cytologic diagnoses of
salivary gland tumors are based on the pathologic
classification of the World Health Organization'®.
However, this dichotomous benign/malignant
classification ofthe preoperative FNACexamination
has no determined range of malignancy rate
which causes difficulties for patient management
and decision-making in the preoperative period.
In the current literature, the specificity and
sensitivity rates of the preoperative FNAC
examined according to pre-MSRSGC era
dichotomous benign/malignant classification have
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been repoprted as 56-100% and 57-98%,
respectively!!''2. The heterogeneous histology of
salivary glands has been shown as the reason for
the discussions about the specificity and sensitivity
of the preoperative FNAC results reported in
many studies®. Cytologic examination and
reporting of salivary gland lesions can be
extremely difficult, especially in the absence of
standardization and guidelines'*'>. Therefore, it
has been argued that more systematic diagnostic
criteriaare needed'®!”. Inline with this requirement,
the American Society of Cytopathology and the
International Academy of Cytology aimed to
standardize the Milan System for Reporting
Salivary Gland Cytopathology (MSRSGC)
developed by an international task team composed
of pathologists and otolaryngologists'>'8!°. Thus,
it was aimed to improve the communication
between pathologists and physicians, and provide
guidance through the best available therapeutic
decisions'>'°,

Our aim is to investigate the efficacy and accuracy
of the preoperative FNAC examined according to
pre-MSRSGC era dichotomous benign/malignant
classification in major salivary gland tumors and
the relevant effective factors.

MATERIAL and METHODS

This study was conducted in a retrospective,
cross-sectional, and register-based pattern. The
study was approved by the institutional
administration (approval number: 62977267-
000-6168) and conducted in accordance with the
ethical principles for medical research involving
human subjects outlined in the Declaration of
Helsinki. Informed consent was waived due to
the retrospective design of the study. Patients
who underwent surgery due to major salivary
gland tumors at the otorhinolaryngology
department of a large tertiary care academic
center from January 2011 to December 2020
were analyzed retrospectively. Patients without
preoperative ultrasonography (USG), with a
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nondiagnostic preoperative FNAC result, and
with a preoperative FNAC result obtained from
another healthcare center were excluded. Age,
sex, tumor side, tumor size as measured by USG,
sonographic features of tumors, preoperative
FNACresults, and final histopathological diagnoses
were recorded.

In our tertiary care center, FNAC is performed in
the outpatient clinic with USG guidance. The
aspiration material is sprayed on at least three to
four glass coverslips, spread, fixed with alcohol,
and submitted to the pathology laboratory. Direct
smears are stained using the Papanicolaou
technique. Over the last decade, cytologic
examinationshave beenperformed byexperienced
cytologists according to pre-MSRSGC era
dichotomous benign/malignant classification.

We investigated, and compared the sensitivity,
specificity, negative predictive value (NPV),
positive predictive value (PPV), accuracy, and
consistency rates between the preoperative FNAC
results, and the final histopathological diagnoses.
These parameters were further investigated
according to the most common tumor types
using the same parameters. The agreement
between the preoperative FNAC results and the
final histopathological diagnoses was investigated
across the study groups formed according to the
sonographic features and tumor sizes measured.

Statistical analysis

For statistical analyses, the Number Cruncher
Statistical System software (Kaysville, Utah, USA)
was used. Descriptive statistical methods (mean,
standard deviation, median, frequency, ratios,
and minimum and maximum values) were used
to evaluate the study data. Fisher’s exact test was
used to compare qualitative data. To determine
the cut-off values for parameters, measures of
diagnostic accuracy (sensitivity, specificity, PPV,
and NPV) were used. Diagnostic accuracy tests
(sensitivity, specificity, PPV, and NPV) were used
to evaluate the agreement between the

preoperative FNAC results and the final
histopathological diagnoses. The level of statistical
significance level was defined as p<0.05.

RESULTS

Two hundred and eleven patients were
retrospectively analyzed. One patient without
preoperative USG, three patients with nondiagnostic
FNAC results, and three patients with preoperative
FNAC results from another healthcare center were
excluded from the study. As a result, a total of 204
patients were included. Of the participants, 50.5%
(n=103) were female and 49.5% (n=101) were
male. The mean age of the study participants was
49.14+14.47 (range: 13-83) years. Tumors were
on the right side in 107, and on the left side in 93,
and bilateral in four patients. Thus, a total of 208
tumors were evaluated.

USG measurements showed that the mean tumor
size was 24.50+11.00 (range: 7-61, median: 22)
mm. When the sonographic features of the
tumors were evaluated, it was found that 21.2%
(n=44) of them were cystic and 78.8% (n=164)
were hypoechoic and solid (Table 1). When the
preoperative FNAC results were evaluated, it was
observed that 91.8% (n=191) of the patients were
Table 1. Evaluation of the preoperative accuracy rates of

FNAC according to tumor sizes measured and sonograp-
hic features.

Preoperative FNAC
accuracy

Concordant Discordant p

(n=195) (n=13)
Tumor size; <20 mm 78 (98.7) 1(1.3) *0.019
n (%) >20 mm 117 (90.7) 12 (9.3)
Min-Max 7-61 (22) 11-41 (28)
(Median)

Mean+SD  24.32+11.12 27.15+8.95

Sonographic Cystic 34 (77.3) 10 (22.7) **0.001
feature
Hypoechoic, 161 (98.2) 3 (1.8)

solid

Fisher’s Exact Test, *p<0.05, **p<0.01
FNAC: Fine-needle aspiration cytology, USG: Ultrasonography
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diagnosed with a benign tumor and 8.2% (n=17)
with a malignant tumor. When the final
histopathological diagnoses were examined,
89.4% (n=186) and 10.6% (n=22) of the patients
were found to have benign and malignant tumors,
respectively. Of the 186 patients with final
histopathologic diagnosis of benign tumor, the
preoperative FNAC results were reported as
benign and malignant in 182 and 4 patients,
respectively. Of the 22 patients with final
histopathologic diagnosis of malignant tumor, 13
were found to have a malignant tumor whereas 9
patients had a benign tumor based on the the
examination results of the preoperative FNAC.
Accordingly, the sensitivity, specificity, accuracy,
PPV, and NPV of the preoperative FNAC for the
diagnosis of malignancy were 59.09%, 97.85%,
93.75%, 76.47% and 95.29%, respectively (Table 2).

Table 2. Comparison of the preoperative FNAC results and
final histopathological diagnosis.

Final histopathologic diagnosis

Benign Malignant Total

n (%) n (%) n (%)
Preoperative  Benign 182 (87.5) 9 (4.3) 191 (91.8)
FNAC Results Malignant 4 (1.9) 13(6.3) 17 (8.2)
Total 186 (89.4) 22 (10.6) 208 (100)

Sensitivity 59.09%

Specificity 97.85%

Positive Predictive Value 76.47%
Negative Predictive Value 95.29%
Accuracy 93.75%

FNAC: Fine-needle aspiration cytology

According to both the preoperative FNAC results
and the final histopatological diagnoses, PMA
was the most common tumor type, followed by
Warthin tumor (WT). The diagnostic compatibility
of the preoperative FNAC results and the final
histopathological diagnoses was investigated in
terms of the most common tumor groups
encountered in clinical practice. For PMA the
sensitivity (94.06%), specificity (94.34%), accuracy
(94.23%). PPV (94.06%), and NPV (94.39%) of the
test were determined (Table 3). Besides, for WT,
the sensitivity (81.25%), specificity (91.67%),
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accuracy (88.46%), PPV (81.25%), and NPV
(91.67%) of the test are shown in Table 4.

A statistically significant difference was found

Table 3. Comparison of the preoperative FNAC results and
final histopathological diagnosis for PMA.

Final histopathologic diagnosis

non-PMA PMA Total

n (%) n (%) n (%)
Preoperative  Non-PMA 101 (48.6) 6 (2.9) 107 (51.4)
FNAC Results PMA 6(2.9) 95 (45.7) 101 (48.6)
Total 107 (51.4) 101 (48.6) 208 (100)

Sensitivity 94.06%

Specificity 94.39%

Positive Predictive Value 94.06%
Negative Predictive Value 94.39%
Accuracy 94.23%

FNAC: Fine-needle aspiration cytology, PMA: Pleomorphic
adenoma

Table 4. Comparison of the preoperative FNAC results
and final histopathological diagnosis for WT.

Final histopathologic diagnosis

non-WT WT Total
n (%) n (%) n (%)

Preoperative  Non-WT 132 (63.5) 12 (5.8) 144 (69.2)
FNAC Results WT 12(5.8) 52 (25.0) 64(30.8)
Total 144 (69.2) 64 (30.8) 208 (100)

Sensitivity 81.25%

Specificity 91.67%

Positive Predictive Value 81.25%
Negative Predictive Value 91.67%
Accuracy 88.46%

FNAC: Fine-needle aspiration cytology, WT: Warthin tumor

Table 5. Diagnostic categories of the MSRSGC with the
risk of malignancy.

Diagnostic categories ROM (%)
1) Nondiagnostic 25

2) Non-neoplastic 10

3) AUS 20

4a) Neoplasm-benign <5

4b) Neoplasm-SUMP 35

5) Suspicious for malignancy 60

6) Malignant >90

AUS: atypia of undetermined significance MSRSGC: Milan
system for reporting salivary gland cytopathology, ROM: risk
of malignancy; SUMP: uncertain malignant potential.
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between the preoperative FNAC results and final
histopathological diagnoses according to the
tumor size measured (p=0.019) (Table 1). The
agreement between the preoperative FNAC
results and final histopathological diagnoses was
lower for tumors with a diameter of 220 mm. A
statistically significant difference was found for
concordance between the preoperative FNAC
results and final histopathological diagnoses
according to the sonographic features of the
tumors (p=0.001) (Table 1). The agreement
between the preoperative FNAC results and final
histopathological diagnoses was low in terms of
cystic tumors.

DISCUSSION

For the diagnosis of malignancy, there was a
moderate agreement between the preoperative
FNAC results, which were examined according to
pre-MSRSGC era dichotomous benign/malignant
classification, and final histopathological
diagnoses.

Salivary gland tumors are more common in
males?. Benign salivary gland tumors are most
seen in the fifth decade of life, and malignant
tumors occur mostly in the sixth decade??!. In
the present study, the distribution of tumors
among females and males was found to be quite
similar. On average, all patients with malignant of
benign lesions included in the study were in their
fifth decade of their lives.

The most common histopathological type of
salivary gland tumors is PMA, followed by WT**
22 In our study, according to the final
histopathological diagnoses, PMA and WT were
diagnosed in 48.6% and 30.8% of the patients,
respectively. These data are compatible with the
literature. According to the current literature, the
most common malignant type is mucoepidermoid
carcinoma®. In accordance with the literature, in
the present study, the most common malignant
tumor based on the final histopatological

diagnoses were mucoepidermoid carcinoma,
followed by adenoid cystic carcinoma.

The sensitivity and specificity of the preoperative
FNAC reported in the literature vary in different
populations?. In the current literature, the
specificity and sensitivity rates of the preoperative
FNAC are reported to range from 56% to 100%
and from 57% to 98%, respectively!'!-'2. Schmidt
et al.?* found the sensitivity and specificity rates of
the preoperative FNAC as 76% and 97%,
respectively. Tryggvason et al.” investigated the
performance of the preoperative FNAC in the
assessment of salivary gland tumors and reported
sensitivity (85.7%), specificity (99.5%), and
accuracy (95.4%) rates as indicated. In another
study, the false-positive rate ranged from 0% to
12.3% *°. There can be several reasons for these
varying rates. There are different opinions across
medical centers that perform FNAC. Also,
technical differences exist such as by whom
FNAC should be performed or whether it should
be performed under USG guidance. In our tertiary
care center, FNACis performed with USG guidance
as a standard procedure. Consistent with the
literature, sensitivity (59.09%), specificity
(97.85%), and accuracy (93.75%) rates, PPV
(76.47%), and NPV (95.29) were calculated for
the preoperative FNAC results.

About 80% of salivary gland tumors are benign?.
The most common tumors encountered in clinical
practice are PMA and WT??!. Comoglu et al.?!
found that sensitivity, specificity, PPV, and NPV of
the preoperative FNAC for benign tumors were
92.38%, 80.64%, 95.87%, and 68.49%,
respectively. In our study, sensitivity, specificity,
accuracy, PPV, and NPV of the preoperative FNAC
for PMA were found as 94.06%, 94.34%, 94.23%,
94.06%, and 94.39%, respectively. For WT,
sensitivity (81.25%), specificity (91.67%), and
accuracy (88.46%) rates, and PPV (81.25%), and
NPV (91.67%) were as indicated. Our results
were compatible with the current literature. PMA
and WT constitute an important percentage
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across salivary gland neoplasms in clinical practice
(79.4% of the cases in our study). PPV and NPV
found for PMA and WT separately show that the
agreements between the preoperative FNAC
results and final histopathological diagnoses are
quite high. Cytologic evaluation methods
according to pre-MSRSGC era dichotomous
benign/malignant classification seem sufficient
for identifying benign cases. However, due to the
overlap between salivary gland histopathologies,
cytology is often indeterminate for identifying
benign lesions. Diagnoses of oncocytoma,
monomorphic adenoma, basal cell adenoma,
myoepithelioma, etc. are difficult to ascertain
based on cytology alone. This uncertainty is well
characterized by the MSRSGC'>. Also, the MSRSGC
recommends usual clinical management options
for each category'. In comparison, pre-MSRSGC
era dichotomous benign/malignant classification
appears less precise, thus less likely to influence
patient management and decision-making than
the MSRSGC. The impact of our results, though
being meaningful, is limited as compared to
those that differentiate the indeterminate
cytologies from the “benign” category.

As for determining the “malignant” category, we
think that pre-MSRSGC era dichotomous benign/
malignant classification is insufficient to make a
differential diagnosis. The sensitivity rate we
reported for the diagnosis of malignancy remains
low, which is consistent with the literature?®?.
Considering this, a standard method is required
for the preoperative FNAC examination. The
MSRSGC, which aims to standardize the cytologic
examination and reporting of salivary gland
lesions, consists of six-tiered classification rather
than a dichotomous “yes/no” system!®>. Each
category of the MSRSGC is associated with an
implied risk of malignancy ranging from < 5% to
>90% (Table 5)'>. The MSRSGC specifies
malignancy risk in two categories even for benign
preoperative FNAC results'®. In the category 4a
and 4b of the MSRSGC, a malignancy risk of up to
5% and 35% are reported, respectively!'.
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However, the risks of malignancy in categories 5
and 6 of the MSRSGC are 60% and >90%,
respectively’®. Based on the comparative PPVs
noted in the present study, we can argue that the
MSRSGC has a much greater PPV. The preoperative
FNAC results have a great importance because
the patients are informed during the preoperative
period. The accuracy of the test and the information
given about malignancy risk are the most
important criteria for patient management and
decision-making. Thus, we think that the
preoperative FNAC results examined according
to the MSRSGC may be more efficient in patient
management and decision-making.

It is noteworthy that tumor size is associated with
the sensitivity rates of the preoperative FNAC.
Altin et al.?’ found sensitivity rates of the
preoperative FNAC as 54.54% and 77.77% in
tumors smaller, and larger than 2 cm, respectively.
We found that the agreement between the
preoperative FNAC results, and final
histopathological diagnoses was lower in patients
with tumor sizes of 220 mm. Especially in cystic
lesions, if the sample is taken from the core and
does not contain any tissue from the cortex, the
possibility of having necrotic material in the
aspirate is high. Therefore, erroneous results may
occur’®. We found low agreement between the
preoperative  FNAC results and final
histopathological diagnoses in tumors with cystic
features. The nature and size of tumors seem to
be the factors affecting preoperative FNAC
examined according to pre-MSRSGC era
dichotomous benign/malignant classification.
Considering this effect, we think that preoperative
FNAC results reporting the risk of malignancy
may be more appropriate in terms of patient
management and decision-making.

The present study has some limitations because
of its retrospective design. Some variations may
have occurred in the interpretation of the findings
because the preoperative FNAC samples may
have been examined by different pathologists
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during the 10-year study period. As another
negative impact of the retrospective nature of the
study, we could only evaluate FNAC results
according to pre-MSRSGC era dichotomous
benign/malignant classification. Re-examining the
preoperative FNAC results included in this study
according to the MSRSGC criteria could yield
more valuable results. However, due to the low
incidence of salivary gland tumors, a longer
period is required to build a large sample size in
such a study. Therefore, these limitations can be
considered inevitable.

CONCLUSION

In conclusion, based on the evaluation of large
case series collected over a long span, the
preoperative cytologic examination according to
pre-MSRSGC era dichotomous benign/malignant
classification seems to be insufficient. Considering
our 10 years of experience, we believe that the
MSRSGC may contribute to patient management
and decision-making by increasing the efficacy
and the accuracy rates of FNAC.
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