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Background: Recently a new system for reporting salivary gland fine-needle aspiration (FNA)

cytology was proposed, the Milan System for Reporting Salivary Gland Cytopathology (MSRSGC).

Herein, we evaluated diagnostic accuracy of salivary gland FNA, comparing the system previ-

ously used in our hospital with the Milan system.

Methods: Salivary gland specimens obtained between 2011 and 2017 were reclassified accord-

ing to MSRSGC. Risk of malignancy for each diagnostic category was determined. Diagnostic

yield of both classifications was evaluated.

Results: The cases (n = 388) were classified according to the old system: nondiagnostic (n = 28),

benign (n = 246), atypical (n = 36), neoplastic (n = 57), suspicious for malignancy (n = 7) and

malignant (n = 14). The lesions were distributed according to the MSRSGC: nondiagnostic

(n = 28), non-neoplastic (n = 89), atypia of undetermined significance (n = 39), benign neoplasm

(n = 156), neoplasm of uncertain malignant potential (n = 55), suspicious for malignancy (n = 7)

and malignant (n = 14). When considering only benign and malignant cases, both classifications

showed the same sensitivity (62.5%), specificity (100%) and similar accuracy (95.8%). Compari-

son between the two systems showed no significant difference.

Conclusions: Salivary gland FNA has high diagnostic accuracy and assists clinical management

independently of the reporting system used, however, in some cases, the use of Milan system

could be beneficial, since it allows an enhanced category stratification.
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1 | INTRODUCTION

The frequency of malignant salivary tumors varies from 0.4 to 2.6 cases

per 100 000 population.1 In the United States, salivary gland malignan-

cies accounted for 6% of head and neck cancers, and 0.3% of all malig-

nancies.1 Anyhow, most commonly, salivary gland tumors are benign

neoplasms and many of the punctured lesions are non-neoplastic. Fine-

needle aspiration (FNA) cytology is widely accepted as an easy, safe

and cost-effective method for salivary gland diagnosis, enabling patient

management in the pre-operatively setting.2–4 It is commonly preferred

to histological biopsy which may be associated with higher risk of infec-

tion and potential contamination of surgical planes.5 Notwithstanding,

FNA has some inherent limitations, only being able to establish a

specific diagnosis in 60% to 75% of cases.6 Difficulty in assessing sali-

vary gland lesions FNA is related to the wide spectrum of tumor types

and rarity of many of these entities.7 Up until recently, there was no

consensus concerning salivary gland FNA reporting. Beginning in

2015, and leading to the atlas edition in 2018, an international group

of pathologists developed a classification scheme for reporting sali-

vary gland FNA results: the “Milan System for Reporting SalivaryDiana Montezuma and Sule Canberk contributed equally to this study.
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Gland Cytopathology” (MSRSGC).8,9 This system defines a six-tiered

classification scheme and the categories include nondiagnostic (ND),

non-neoplastic (NN), atypia of undetermined significance (AUS), neo-

plasm (benign neoplasm, BN, and salivary gland neoplasm of uncertain

malignant potential, SUMP), suspicious for malignancy (SM) and malig-

nant (M) (Table 1). Each diagnostic category is associated with a

known malignancy risk (Table 1). Herein, we applied the MSRSGC to

salivary gland specimens diagnosed at our institution and compared it

with the previously used classification system. In addition, risks of

malignancy (ROM) for each category were assessed. Our previously

used classification system corresponded to an in-house classification

and categories were defined as follows: nondiagnostic, benign, atypi-

cal, neoplastic, suspicious for malignancy and malignant.

2 | MATERIAL AND METHODS

2.1 | Case collection and evaluation

The study was planned as exempt by the ethics committee and con-

forms to the standards of the Helsinki Accord. Since the study is ret-

rospectively designed, no protected health information was used and

patient consent was not obtained.

All salivary gland cytology specimens from January 2011 to

December 2017 of the Acıbadem University pathology archive were

retrieved (388 cases). Additional information were collected from the

clinical files and are showed in Table 2. Histologic samples were

considered the gold standard and were available in 104 cases (26.8%).

All cytological cases were retrospectively reviewed by two experi-

enced cytopathologists (S.C. and O.A.) and categorized by the recent

MSRSGC. The conventional classification system was recorded

considering the previous case reports.

2.2 | Statistical analysis

Statistical analysis was executed using NCSS (Number Cruncher Sta-

tistical System) 2007 (Kaysville, Utah). Standard descriptive analysis

was performed. Risk of malignancy was defined for each category as

number of confirmed malignant cases/total number of cases in

diagnostic category. Sensitivity, specificity, positive and negative pre-

dictive values (PPV, NPV) and accuracy ratios were calculated using

histologic diagnosis as the gold standard. The cytologic diagnostic

categories were successively set as diagnostic threshold, that is, “cut-

point.” Categories with risks of malignancy equal to or greater than

the “cut-point” category were combined as a group, which was

defined as positive test whereas categories with risks of malignancy

lower than the “cut-point” category were combined as a group, which

was defined as negative test and for each of these combinations, the

sensitivity, specificity, accuracy rate and Youden index were

calculated.

Based on the sensitivity and specificity associated with various

combinations aforementioned, a receiver operating characteristic

(ROC) curve was plotted and the area under the receiver operating

characteristic curve (AUROC) was subsequently calculated. The value

of AUROC was interpreted as 0.5 (no discriminatory power) to 1.0

(perfect discrimination). The AUROC for the MSRSGC and for the old

classification were compared by the DeLong method.10

3 | RESULTS

The patients' demographic data and lesions characteristics are summa-

rized in Table 2. The aspirates were assigned six-categories using the

old classification: nondiagnostic (ND), benign (B), atypical (A), neoplas-

tic (N), suspicious for malignancy (SM) and malignant (M). The new

Milan system also comprises six categories, described in Table 1. A

total of 388 salivary gland specimens were classified according to the

old system as: ND 7.2% (n = 28); B 63.4% (n = 246); A 9.3% (n = 36);

TABLE 1 Milan system for reporting salivary gland cytopathology:

Diagnostic categories definitions and ROMa

Diagnostic category Definitions
ROM, %
(range)

I. Nondiagnostic Insufficient cellular
material.

25 (0-67)

II. Non-neoplastic Benign entities such as
sialadenitis, reactive
lymph node, granulomas
and infection.

10 (0-20)

III. Atypia of
undetermined
significance

Containing limited atypia;
indefinite for a neoplasm.

20 (10-35)

IV. Neoplastic
A. Benign
Neoplasm
B. SUMP

Benign neoplasms
diagnosed based on
established cytologic
criteria.

Neoplasm; however,
diagnosis of a specific
entity cannot be made.

<5 (0-13)
35 (0-100)

V. Suspicious for
malignancy

Highly suggestive of, but
not unequivocal for
malignancy.

60 (0-100)

VI. Malignant Specimens diagnostic of
malignancy.

90 (57-100)

SUMP salivary gland neoplasm of uncertain malignant potential.
a Categories and ROM range described in the literature.9

TABLE 2 Patient's demographics and sample characteristics

Case cohort

Samples, n 388

Patient age, mean (min-max) 46.01 (7-77)

Males, n (%) 55 (51.4)

Females, n (%) 52 (48.6)

Histological follow up, n (%) 104 (26.8)

Nodule size, when present (mm), mean (min-max) 22.37 (4.5-50)

Punctured lesion location, n (%)

Parotid 93 (84.5)

Submandibular gland 17 (15.5)

Presence of mass lesion, n (%) 99 (92.5)

Rapid onsite evaluation 76 (71.0)

NA nonavailable.

Non availabe information about gender in the request order form in 281
cases and location of the lesion in 278 cases.
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N 14.7% (n = 57); SM 1.8% (n = 7) and M 3.6% (n = 14) (Figure 1). The

samples were reevaluated and reassigned according to the new Milan

system as: ND 7.2% (n = 28); NN 23% (n = 89); AUS 10% (n = 39); BN

40.2% (n = 156); SUMP 14.2% (n = 55); SM 1.8% (N = 7) and M 3.6%

(n = 14) (Figure 1). When applying the binary system to calculate diag-

nostic yield (considering only benign and malignant cases), both classi-

fications showed the same sensitivity (62.5%) and specificity (100%).

PPV, NPV and diagnostic accuracy were also very similar (Table 3).

When grouping AUS, NUMP, SM and M categories altogether as a

positive test result, using the Milan system, the sensitivity, specificity

and accuracy rate associated with this combination were 70.59%,

88.89% and 86%, respectively. This combination yielded the maximum

value of the Youden index (0.5948), when comparing with other diag-

nostic groupings, meaning the best combination of the sensitivity and

specificity. Similar calculations for the old classification were per-

formed. Likewise, the best diagnostic combination was achieved when

grouping A, N, SM and M categories as a positive test result, with

sensitivity, specificity and accuracy rates of 70.59%, 88.89% and

86.00%, respectively. The corresponding Youden index was 0.5948.

Figure 2 demonstrates the ROC curve of the Milan system comparing

with the ROC curve for the old classification. The AUROC for the old

and the new classifications were 0.808 (95% Confidence Interval [CI],

0.721-0.878) and 0.767 (95% CI, 0.675-0.843), respectively; and there

was no statistically significant difference between them (P = 0.148).

The ROM were calculated for both the old system and the Milan sys-

tem and are detailed in Tables 4 and 5.

4 | DISCUSSION

The management of salivary gland lesions is usually based on clinical

and imaging findings in association with cytological evaluation. FNA is

commonly reported to have fewer complications when compared to

core biopsy and with less potential for tumor seeding.5 Nonetheless,

some recent studies question this assumption and defend the use of

core biopsy as safe and with potentially superior diagnostic yield.11,12

Notwithstanding, FNA is certainly a less costly option which can be

performed on a one-stop clinic setting and most studies find it an

excellent pre-surgical triage tool, distinguishing accurately neoplastic

from non-neoplastic lesions.13

In our series, we included mainly parotid and submandibular

lesions. There were not sublingual or minor salivary gland lesions

represented in our sample. The majority of cases corresponded to

benign / non-neoplastic lesions, as is the case for most studies.14–16

The B category in the old classification encompassed the most num-

ber of cases (n = 246), since it included both non-neoplastic lesions

and benign neoplasms, corresponding fairly to the NN and the BN

categories of the Milan classification (245 cases in total). The one case

that was considered benign in the old classification and was not

FIGURE 1 Diagnostic categories using the old and the new (Milan)

classification systems. The old classification category B corresponds
fairly to the NN and BN categories of the Milan classification [Colour
figure can be viewed at wileyonlinelibrary.com]

TABLE 3 Sensitivity, specificity, predictive value and accuracy

(considering only benign and malignant cases) of both classifications

Old classification %
(95% CI)

Milan classification %
(95% CI)

Sensitivity 62.5 (24.5-91.5) 62.5 (24.5-91.5)

Specificity 100 (94.6-100) 100 (94.5-100)

PPV 100 (47.8-100) 100 (47.8-100)

NPV 95.7 (88.0-99.1) 95.6 (87.6-99.1)

Accuracy 96.0 (88.8-99.2) 95.9 (88.5-99.1)

FIGURE 2 ROC curve for the Milan classification compared to ROC

curve for the old classification [Colour figure can be viewed at
wileyonlinelibrary.com]
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included in the NN or BN categories of the Milan classification corre-

sponded to a cystic lesion with some atypical cells that was assigned

as atypical by the new system. One important difference between the

Milan classification and our previous classification is the subdivision

of the neoplastic category in BN and SUMP and the addition of a NN

category, which allows a more refined diagnosis and correlation with

ROM. The cases corresponding to ND, SM and M categories remained

unaltered between both classifications, which is understandable as

they probably correspond to the most unambiguous categories. The A

and AUS categories also maintained a similar number of cases (A:

36 cases and AUS: 39 cases). The SUMP category cases (using the

Milan system) almost overlapped with the cases assigned to N cate-

gory of the old classification.

We evaluated ROM using both the old and the new classification

systems (Tables 4 and 5). When comparing our results using the Milan

system and the reported ROM values for this classification we find

that we have a good concordance overall. NN category showed a

superior ROM value (33.3%) than expected (10%),9 which can be

explained since only six cases on this category had corresponding his-

tological specimen, and four turned out to be malignant (1 adenoid

cystic carcinoma and 3 metastases to salivary gland). All these cases

had a cystic component, which might have contributed to sampling

error. A more representative sample will probably avert this issue. Our

AUS ROM value (9.1%) was on the lower limit of the reported ROM

for this category (10%-35%).9 The BN category had a ROM of 1.63%,

in accordance to the expected value of less than 5%. ND, SUMP, SM

and M categories ROM values were identical to the literature reported

values.9 A recent article, by Thyryayi et al., has reported lower ROM

values for the ND, NN, AUS, BN and SUMP categories with 100%

ROM for SM and M categories.17

When evaluating sensitivity, specificity, PPV, NPV and accuracy

rates (for detecting malignancy) we found that both classifications

presented similar values, almost perfectly overlapping (refer to

Table 3). The reported values in most series for FNA sensitivity and

specificity vary between 86%-100% and 90%-100%, respectively.7,9,18

In our study, specificity was 100% (using both classifications), but the

sensitivity was lower than expected (62.5%). Albeit some other stud-

ies also reported lower sensitivity values (such as 57%)19 it can be

difficult to compare these values between studies due to methodolog-

ical differences (namely different approaches to the statistical analy-

sis). Probably the considerable number of nonmalignant lesions in our

sample might also have contributed to this outcome. In accordance to

the relatively low sensitivity and high specificity values, NPV was

lower (95.5%) than PPV (100%). Of note, one limitation of our study is

the relatively small number of cases (n = 104) with corresponding his-

tology. Another important remark is that our study is based only on

specimens with corresponding histological specimens. This can lead to

verification bias and cause overestimation of sensitivity and underesti-

mation of specificity. This can affect the absolute estimates but the

comparison between systems will still be valid because the bias would

affect both systems in the same way.

When grouping AUS, NUMP, SM and M categories altogether

(using the Milan classification) as a positive test result, the sensitivity,

specificity and accuracy rate were 70.59%, 88.89% and 86%, respec-

tively. This combination yielded the maximum value of the Youden

index, meaning the best combination of the sensitivity and specificity.

Similarly, for the old classification, the best diagnostic combination

was achieved when grouping A, N, SM and M categories as a positive

test result, with identical values comparing to the new system.

When comparing the old and new classification systems, the

AUROC were 0.808 and 0.767, respectively, and there was no statisti-

cally significant difference between them (P = 0.148), meaning that

both systems performed similarly in our sample, with a good discrimi-

natory value.

5 | CONCLUSION

Salivary gland FNA has a high diagnostic accuracy and is valuable in

the pre-surgical setting, independently of the classification system

used. Nonetheless, in difficult or ambiguous cases the use of the Milan

system could be beneficial since it allows for a better stratification of

diagnostic categories and corresponding malignancy risk values,

namely with the distinction of benign neoplasms from other benign

entities and the introduction of a SUMP category.

TABLE 4 Correlation between FNA results and histological gold standard using the old classification

Nondiagnostic (28) Benign (246) Atypical (36) Neoplastic (57) Suspicious for malignancy (7) Malignant (14)

Resection 4 69 9 15 2 5

Benign 3 66 8 9 1 0

Malignant 1 3 1 6 1 5

ROM 25% 4.3% 11.1% 40% 50% 100%

TABLE 5 Correlation between FNA results and histological gold standard using the old classification

Nondiagnostic
(28)

Non-neoplastic
(89)

Benign
neoplasm
(156)

Atypia of
undetermined
significance (39)

Neoplasm of uncertain
malignant potential (55)

Suspicious for
malignancy (7)

Malignant
(14)

Resection 4 6 61 11 15 2 5

Benign 3 4 60 10 9 1 0

Malignant 1 2 1 1 6 1 5

ROM 25% 33.3% 1.6% 9.1% 40% 50% 17.3%
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