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1 | INTRODUCTION

Fine-needle aspiration cytology (FNA) has been highly successful in
the diagnosis of both neoplastic and non-neoplastic lesions of the sali-

vary glands.'~® Despite the overall high accuracy and utility of the
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Abstract

Background: The Milan System for Reporting Salivary Gland Cytopathology
(MSRSGC) has been shown to have moderate to good reproducibility for categoriza-
tion of salivary gland fine-needle aspiration (FNA) specimens. Less is known of its
accuracy and interobserver reproducibility for categorization of the diagnostically dif-
ficult group of basaloid neoplasms.

Methods: Forty-five salivary gland specimens with a basaloid morphology (pleomorphic
and monomorphic adenomas and adenoid cystic carcinomas) were independently
assigned by seven cytopathologists to one of the MSRSGC categories. Interobserver
agreement was assessed for average agreement, chance expected agreement and by
Cohen's x and diagnostic accuracy. Correlation of the salivary gland neoplasm of
unknown malignant potential (SUMP) category with histologic diagnosis and benign or
malignant designation along with interobserver reproducibility were calculated.

Results: Average observed agreement for assignment to the MSRSGC was 46% and
Cohen's k = 0.2%. The SUMP category did not correlate with tumor type or with the
benign or malignant nature of the neoplasm. Diagnostic specificity and sensitivity
were 92% and 100% for consensus diagnosis, but were 76% and 77% for individual
diagnoses.

Conclusion: The interobserver agreement in categorizing basaloid neoplasms by the
MSRSGC is poorer than for salivary gland lesions overall. This reflects the difficulty in
diagnosing basaloid neoplasms. Nonetheless, diagnostic accuracy appears similar to

that of salivary gland neoplasms as a whole.
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technique, some diagnostic problems have been recognized.*1°

Prominent among the diagnostic problems is the group of neoplasms
characterized by a small “basaloid” cell morphology and variable
amounts of stroma. The commonly evaluated salivary gland neoplasms

in this group include of cellular pleomorphic adenomas, monomorphic
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adenomas, basal cell adenomas and adenoid cystic carcinomas.>” "1 A

number of authors have reviewed the criteria for the cytologic diagno-

1415 and other

sis of basal cell adenomas, adenoid cystic carcinomas
basaloid neoplasms.*® Despite the published diagnostic criteria, dis-
tinction of cellular pleomorphic adenomas, basal cell adenomas and
monomorphic adenomas from some cases of adenoid cystic carcino-
mas and other basaloid neoplasms remains diagnostically challenging.
This difficulty in distinction of benign neoplasms with basaloid fea-
tures from adenoid cystic carcinomas decreases the overall utility of
FNA for the separation of benign and malignant neoplasms of the sali-
vary glands.

The Milan System for Reporting Salivary Gland Cytopathology
(MSRSGC) was developed to offer a reproducible classification system
for cytologic specimens of the salivary glands obtained by fine-needle
aspiration cytology (FNA) along with recommendations for subsequent
patient follow-up.!” The system acknowledges the diagnostic difficulty
in definitive separation of a subset of benign from malignant neoplasms
of the salivary glands and has developed a set of categories to address
this issue. These categories include: neoplasm, suspicious for malig-
nancy, and malignant. The neoplastic category is subdivided into benign
neoplasm and salivary gland neoplasm of uncertain malignant potential
(SUMP). The utility of the SUMP category to which cytopathologists
can assign neoplasms for which they are unsure as to whether the case
they are evaluating is definitely benign, suspicious for malignancy or
malignant diagnosis is unclear. Follow-up recommendations for the
SUMP category are distinct from those given for the benign neoplasm,
suspicious for malignancy and malignant categories.

The SUMP category was designed to improve the diagnostic
accuracy of the neoplasm, benign category and the suspicious for
malignancy and malignant categories by placing neoplasms especially
difficult to categorize as benign or malignant into the indeterminate
SUMP category. By removing specimens which are especially difficult
to classify as benign or malignant from the more specific categories, it
was hoped that the benign and the combined suspicious for malig-
nancy and malignant categories would more accurately classify benign
and malignant neoplasm with few false positive and false negative
classifications.

We investigated if the use of a SUMP category resulted in good
sensitivity and specificity for the recognition of salivary gland malig-
nancies in the diagnostically difficult category of neoplasms character-
ized by a small basaloid morphology and variable amounts of stroma.
We studied whether or not the categories benign and malignant
retained their high diagnostic accuracy and predictive value even
when exclusively small basaloid neoplasms were studied. We investi-
gated if the use of the SUMP category was associated with good
accuracy of assignment of basaloid neoplasms to the neoplasm,
benign or malignant categories. We also investigated how accuracy of
category assignment for the diagnostically challenging basaloid neo-
plasms compares to the accuracy of assignment of unselected salivary
gland neoplasms as reported in the literature by comparing malig-
nancy risks for the diagnostic categories. In addition, we evaluated the

reproducibility of the Milan categories among cytopathologists for the

assessment of monomorphic adenomas, cellular pleomorphic adeno-

mas and adenoid cystic carcinomas.

2 | METHODS AND MATERIALS

Following approvals by the Institutional Review Boards at the Univer-
sity of Missouri and the University of Michigan, an electronic search
of the cytopathology records at each institution was undertaken for
all cases of pleomorphic adenoma, monomorphic adenoma, basal cell
adenocarcinoma, adenoid cystic carcinoma and polymorphous low-
grade adenocarcinoma. A total of 45 cases met the search criteria and
had adequate smears for evaluation. Each of these cases had the sur-
gical pathology files searched for the corresponding excision speci-
mens and the cytologic diagnoses were correlated with the
subsequent histopathologic diagnoses. For the purposes of final diag-
nosis, the surgical pathology diagnosis was used to determine if a neo-
plasm was benign or malignant and establish the precise histologic
type. The slides were independently reviewed by seven
cytopathologists, all but one of whom were board -certified
cytopathologists. The single non-board-certified cytopathologist had
approximately 10 years of experience as a surgical pathologist with
interest in head and neck pathology and a similar length of experience
with the cytopathology of head and neck lesions. Each cytopatholo-
gist had between 4 and 35-years experience in evaluating FNA speci-
mens obtained from the head and neck. Each cytopathologist
independently reviewed the slides without prior knowledge of either
the cytologic diagnosis of record or the associated surgical pathology
diagnosis. Each slide was assigned to one of the Milan System catego-
ries (non-diagnostic, non-neoplastic, atypia of undetermined signifi-
cance (AUS), neoplasm benign, salivary gland neoplasm of uncertain
malignant potential (SUMP), suspicious for malignancy or malignant).
Cytologic diagnoses were correlated with the final surgical pathology
diagnosis. For each case, a consensus diagnosis was obtained and
defined as the majority diagnosis (agreement between at least four of
seven cytopathologists).

Malignancy risk was calculated for the consensus categories neo-
plasm benign, SUMP, suspicious for malignancy and malignant as well
as for the combined category composed of the categories suspicious
for malignancy and malignant. Malignancy risk was calculated as the
number of malignancies in category/total cases in that category. A
low malignancy risk in a benign category indicated a high diagnostic
accuracy for recognition of benign neoplasms while a high malignancy
risk correlated with a high diagnostic accuracy for a malignant catego-
rization. Percentages of neoplasms assigned correctly to the benign or
malignant categories were also calculated.

The predictive value of a negative test was calculated for the neo-
plasm benign category and the predictive value of a positive test was
calculated for the malignant category.

Accuracy of assignment of basaloid neoplasms to the neoplasm
benign and malignant categories was compared with accuracy of

assignment of all salivary gland neoplasms reported in the literature.
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TABLE 1 Distribution of tumor types established by
histopathologic examination

Tumor type Frequency Percent
ACC 19 42.2
BCC 1 2.2
BMT 10 22
MA 13 289
PLGA 2 4.4
Total 45 100

Abbreviations: ACC, adenoid cystic carcinoma; BCC, basaloid cell
carcinoma; BMT, benign mixed tumor; MA, monomorphic adenoma;
PLGA, polymorphous low-grade adenocarcinoma.

The data were analyzed to determine if there was a statistical dif-
ference between the surgical pathology diagnoses for cases where a
majority diagnosis existed vs. those where no majority diagnosis
occurred. In the group of cases where a majority diagnosis was pre-
sent, statistical analysis was preformed to see if there was a difference
between histologic diagnoses for the groups, benign neoplasm, SUMP
and malignant. Cases with a diagnosis of SUMP were correlated with
subsequent histology to determine if there was a relationship
between a SUMP diagnosis and the presence of a benign or malignant
neoplasm and for type of neoplasm present.

Degree of agreement was calculated based on all categories
(no partial credit given) with average observer agreement between
pairs of observers being calculated along with expected agreement
and Cohen's « statistic. Agreement based on two categories (benign
vs. malignant) was calculated for average observed agreement
between pairs of observers and for average « statistic. A chi square
test was preformed to determine if diagnostic accuracy varied with

experience.

3 | RESULTS

The 45 cases that underwent categorization had both malignant and
benign diagnoses as determined by final surgical pathology review
(Table 1). Forty-nine percent (22 of 45) were classified as malignant
while 51% (23 of 45) were adenomas. Table 2 gives the reviewers'
diagnoses and final surgical pathology diagnoses. A diagnosis of suspi-
cious was given by at least one reviewer in only 30 of 315 categoriza-
tions and SUMP in 92 categorizations.

Ninety-one percent of benign basaloid neoplasms were assigned
to the neoplasm benign category and 90% of malignant basaloid neo-
plasms were assigned to the malignant category. Ninety-one percent
of basaloid malignancies were assigned to the combined category of
suspicious for malignancy and malignant. The sensitivity and specificity
of consensus assignment of basaloid neoplasms to the malignant cate-
gory were 90% and 91% respectively when only the malignant cate-
gory was considered a true positive and the sensitivity and specificity
were 91% and 92% when consensus diagnoses of suspicious for malig-

nancy and malignant categorizations were considered true positives.

Malignancy risks associated with assignment of basaloid neo-
plasms to the Milan System categories are shown in Table 3. The
malignancy risk of the neoplasm benign category was 8% and was
90% for the malignant category and 91% for the combined suspicious
for malignancy and malignant category. The malignancy risk for SUMP
was 44%. The negative predictive value was 92% while the positive
predictive value was 90%. Comparison of malignancy risks associated
with categorization of basaloid neoplasms with those associated with
published risks of malignancy for unselected salivary gland neoplasms
are shown in Table 3. The level of cytopathologists' experience did
not correlate with diagnostic accuracy (Table 4).

To better correlate impact of case assighment to categories, con-
sensus diagnoses were formulated as the diagnosis given by four or
more reviewers for each specimen. In 13 (29%) cases, no
consensus diagnosis was obtained but in the remaining specimens a
consensus diagnostic category was obtained (Table 5). Distribution of
consensus diagnostic categories had benign neoplasm as the most
common consensus category (27%) while the majority of the
remaining cases were nearly evenly distributed between the SUMP
and malignant categories (20% and 22% respectively). Suspicious for
malignancy was the consensus categorization in only a single case
(Table 5). The case with a consensus categorization of suspicious for
malignancy was an adenoid cystic carcinoma. Cases designated as
SUMP were nearly equally divided between benign and malignant
neoplasms. Table 6 tabulates the distribution of neoplasm types
among cases with a consensus categorization of SUMP. There was no
significant correlation between histologic tumor type and the category
SUMP (p = .72). Assignment to the SUMP category did not predict
the benign or malignant nature of a specimen. No correlation of a
SUMP diagnosis with a benign or malignant histologic diagnosis was
found (p = .64). The association between the consensus category
SUMP and the benign or malignant surgical diagnosis of the sample
reviewed is shown in Table 7. Table 8 shows the correlation of final
histologic diagnosis with consensus categorization. No consensus was
achieved for the case of basal cell carcinoma and one case of polymor-
phous low-grade adenocarcinoma. The consensus category SUMP
was given for one case of polymorphous low-grade adenocarcinoma.
Table 9 documents the interobserver agreement for the categories
SUMP, benign and malignant. The interobserver agreement of the
SUMP category was 88.8% with a x value of 0.28 (fair agreement).
The interobserver agreements for the benign and malignant categories
were significantly greater than for the SUMP category. Tables 10 and
11 document the diagnostic accuracy for separation of cases into
benign neoplasm and malignant using the consensus and the individ-
ual diagnoses. The sensitivity and specificity for the consensus diag-
noses were both 92 and 100% respectively but 76% and 77% for the
individual diagnoses.

Assignment to one of the Milan system categories demonstrated
an average observed agreement between pairs of observers of 46%
(range: 36%-62%). The expected agreement was 25% and Cohen's «
statistic was 0.2%. This corresponds to only fair agreement. When
agreement was based on a two-category system (benign/malignant)

average observed agreement between pairs of observers was 73%
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Reviewer categories for all case and final surgical pathology diagnosis

Reviewer #

1 2 3 4 5 6 7

BN SUMP BN SUMP BN SUMP SUMP
BN BN BN SUMP SUMP SUMP SUMP
M BN SUMP SUMP SUMP SUMP BN
BN BN BN BN BN BN BN

M SM M M M M M

M M M M M M M
SUMP SM M SUMP M SUMP SUMP
BN BN BN BN SUMP BN BN
BN SM SM M SUMP SUMP SM
BN SM BN SUMP SUMP BN BN
BN BN BN BN SUMP SUMP BN

M SM BN BN BN BN BN
BN M SUMP M SUMP SM BN
SUMP AUS SUMP AUS AUS SUMP BN

M M M M M M M

BN SUMP M SUMP SM M M

BN SUMP SUMP M SUMP SUMP BN
BN BN SUMP BN BN BN BN
SUMP SUMP SM SUMP SM SUMP SUMP
SUMP M BN SM SUMP SUMP M
SUMP BN AUS BN AUS SUMP BN
BN SM SUMP M SUMP SM SUMP
M BN SM SUMP SM SM M

SM BN BN SUMP SUMP SUMP BN

M M M M M SUMP M

BN SUMP BN SM SUMP M SUMP
BN BN BN BN BN BN BN
BN BN BN BN SUMP SUMP BN
BN BN SUMP SUMP SUMP BN SM

M M M M M SM M

M SUMP M SUMP M M BN
SUMP BN SM SUMP SUMP SM BN
SM SUMP SUMP SUMP SUMP SM BN
SUMP BN BN SUMP SUMP SM SUMP
BN BN BN SUMP SUMP SUMP BN
SUMP SUMP BN BN SUMP SUMP BN

M M M M M M M

BN SUMP M M M M SUMP
SM AUS SM NN SM SM SUMP
BN SM SUMP SM SUMP SM SUMP
M M M M M M M

BN BN BN SM BN SUMP BN
SUMP M M AUS M SUMP BN
BN BN M SM SUMP BN BN
BN NN BN AUS BN AUS BN

Tumor type
MA
ACC
ACC
BMT
ACC
ACC
MA
MA
ACC
BMT
BMT
MA
Basal cell CA
MA
ACC
ACC
MA
MA
ACC
MA
ACC
MA
PLGA
MA
ACC
BMT
ACC
ACC
ACC
BMT
ACC
MA
BMT
BMT
ACC
PLGA
ACC
MA
ACC
MA
ACC
BMT
BMT
ACC
BMT

Abbreviations: ACC, adenoid cystic CA; AUS, atypia; Basal cell CA, basal cell carcinoma; BMT, benign mixed tumor; BN, benign neoplasm; M, malignant;
MA, monomorphic adenoma; ND, non-diagnostic; NN, non-neoplastic; PLGA, polymorphous low-grade adeno CA; SM, suspicious for malignancy; SUMP,
salivary gland neoplasms of uncertain malignant potential.
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TABLE 3 Malignancy risks for basaloid neoplasms by Milan
system categories compared to Milan system categories reported in
the literature (unselected neoplasms)

Basaloid
Category neoplasms'®*¢  All neoplasms? 4222
Neoplasm-benign 8% <5%
SUMP 44% 35%
Suspicious for malignancy  100% 60%
Malignant 90% 90%
Combined suspicious 91% Unknown

and malignant

Abbreviation: SUMP, salivary gland neoplasms of uncertain malignant
potential.

TABLE 4 Impact of experience on diagnostic accuracy
Reviewer Years Exp Accuracy > reviewer Accuracy group
3 <10 80.0 75.6
6 <10 711
4 10-19 64.4 71.1
5 10-19 77.8
1 >20 75.6 69.6
2 >20 57.8
7 >20 75.6

TABLE 5 Consensus diagnosis category assignment
Consensus diagnosis Frequency Percent
None 13 289
BN 12 26.7
SUMP 9 20.0
SM 1 2.2
M 10 222
Total 45 100.0

Abbreviations: BN, benign neoplasm; malignant potential; SM, suspicious
for malignancy; M, malignant; SUMP, salivary gland neoplasm of unknown.

TABLE 6 Cross tabulation of histologic diagnosis with SUMP
category

Consensus Dx

Tumor type Other SUMP Total
ACC 16 3 19
BCC 1 0 1
BMT 8 2 10
MA 10 3 13
PLGA 1 1 2
Total 36 9 45

Abbreviations: ACC, adenoid cystic carcinoma; BCC, basal cell carcinoma;
BMT, benign mixed tumor; MA, monomorphic adenoma; PLGA,
polymorphous low-grade adenocarcinoma; SUMP, salivary gland
neoplasms of uncertain malignant potential.

TABLE 7 Cross tabulation of category of final (correct) diagnosis
and SUMP

SUMP consensus Dx

Final Dx Other SUMP Total
Benign 19 5 24
Malignant 17 4 21
Total 36 9 45

Abbreviation: SUMP, salivary gland neoplasms of uncertain malignant
potential.

TABLE 8 Cross tabulation of final histologic diagnosis with
consensus diagnosis

Concensus diagnosis

Tumor type No consensus BN SUMP M Total
ACC 3 4 3 9 19
BCC 1 0 0 0 1
BMT 2 5 2 1 10
MA 6 g 3] 1 13
PLGA 1 0 1 0 2
Total 13 12 9 11 45

Abbreviations: ACC, adenoid cystic carcinoma; BCC, basaloid cell
carcinoma; BMT, benign mixed tumor; BN, benign neoplasm; M,
malignant; MA, monomorphic adenoma; PLGA, polymorphous low-grade
adenocarcinoma; SUMP, salivary gland neoplasms of uncertain malignant
potential.

TABLE 9 The table shows the average agreement for 15 reviewer

pairs
Cytology Observed agreement (95% Kappa (95% C1,
diagnosis C1, p value vs. SUMP) p value vs. SUMP)
SUMP 88.8% [87.8-89-7] 0.28 [0.23-0.33]
Benign 90.3% [89.3-91.5%, 0.02] 0.49 [0.45-0.53, 0.01]
(BN or
AUS)
Malignant 92.1% [91.2-93.0, <0.0005]  0.58 [0.53-0.62, 0.001]
(SM or
M)

Abbreviations: AUS, atypia of undetermined significance; BN, benign
neoplasm; M, malignant; SM, suspicious for malignancy; SUMP, salivary
gland neoplasms of uncertain malignant potential.

(range 62%-93%). The expected agreement was 54% and the average
x statistic was 0.41. This corresponds to a moderate level of
agreement.

Case 42 demonstrates a high level of agreement for a benign
diagnosis which was histologically confirmed as a cellular mixed
tumor. The smears show a population of plasmacytoid to small
basaloid cells lying in a background of a myxoid stroma (Figure 1).
Case 28 had near uniform agreement for a malignant diagnosis and

was histologically shown to be an adenoid cystic carcinoma. The smears
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TABLE 10 Diagnostic accuracy of consensus diagnosis compared
with histologic classification

Final diagnosis

Consensus diagnosis BN M Total
BN 11 1 12
M 0 11 11
None 8 5 13
SUMP 5 4 9
Total 25 11 45

Note: The sensitivity was 92% (95% Cl: 62-100) and the specificity was
100% (95% Cl: 72-100).

Abbreviations: BN, benign neoplasm; M, malignant; SUMP, salivary gland
neoplasms of uncertain malignant potential.

TABLE 11 Diagnostic accuracy of definitive individual diagnosis
compared with final histologic classification (excluding SUMP)

Final diagnosis

Individual diagnosis BN M Total
NN, BN, AUS 87 26 113
SM, M 26 84 110
Total 113 110 223

Note: The sensitivity of individual diagnoses was 76% (95% Cl: 67-84) and
the specificity was 77% (95% Cl: 68-84).

Abbreviations: AUS, atypia of undetermined significance; BN, benign
neoplasm; M, malignant; NN, non-neoplastic; SM, suspicious for
malignancy; SUMP, salivary gland neoplasms of uncertain malignant
potential.

FIGURE 1
high degree of agreement that the neoplasm was benign. The smears
show many plasmacytoid myoepithelial cells lying in a back ground
composed of scant myxoid to fibrillar stroma (Diff Quik, x600) [Color
figure can be viewed at wileyonlinelibrary.com]

Photo micrograph of case 42 for which there was a

demonstrated tight clusters of small basaloid cells. Little stroma was pre-
sent. Some cell groups had a “finger in glove” appearance (Figure 2). Case
40 lacked a majority diagnosis. Three reviewers assigned it to the SUMP

category. Three reviewers designated it “suspicious for malignancy” and a

FIGURE 2 Photomicrograph of case 28 which was associated
with a high degree of agreement that the neoplasm was malignant.
Smears show clusters of small oval cells. The clusters often have a
“finger in glove” configuration characteristic of adenoid cystic
carcinoma (H + E. x400) [Color figure can be viewed at
wileyonlinelibrary.com]

FIGURE 3

Photomicrograph of case 40 which had a low degree
of interobserver agreement. The smear contained irregular clusters
and sheets of small basaloid to short spindle cells. The cells often
exfoliated off the larger cell groups. The neoplasm is a monomorphic
adenoma (Diff Quik, x400) [Color figure can be viewed at
wileyonlinelibrary.com]

single rater categorized it as a benign neoplasm. Histologically, it was a
monomorphic adenoma, smears demonstrated cell clusters composed of
relatively monomorphous cells. Single cells and small groups of polygonal

cells exfoliated off the larger clusters (Figure 3).

4 | DISCUSSION
A group of salivary gland neoplasms including monomorphic adeno-
mas, cellular pleomorphic adenomas and adenoid cystic carcinomas

has been recognized as difficult to distinguish cytologically.” *® These
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neoplasms are characterized cytologically by tightly cohesive groups
of relatively small cells with scant cytoplasm often associated with
stromal material. This overlapping morphology can result in confusion
between benign adenomas and some adenoid cystic carcinomas.”?

The MSRSGC was designed to facilitate clinically useful classifica-
tion of diagnostically difficult salivary gland FNA specimens.'” Four
categories defined by the MSRSGC are purportedly most useful in
classifying salivary gland specimens characterized by tight clusters of
relatively small cells associated with variable amounts of stroma.
These categories are: (1) neoplasm benign, (2) neoplasm SUMP, (3) sus-
picious for malignancy, and (4) malignant. One of the values of stan-
dardized categorization systems is to improve interobserver
consistency of diagnosis there by allowing for consistent and appro-
priate clinical management of patients. Our study investigated the
diagnostic accuracy for separation of benign from malignant and the
interobserver agreement for assignment of specimens with a basaloid
morphology and variable amounts of stroma to the MSRSGC
categories.

Of greatest importance for patient management is the accurate
separation of benign from malignant neoplasms. The MSRSGC
addresses this issue by having four categories most useful for assign-
ment of salivary gland neoplasms. The benign and malignant catego-
ries indicate a high level of confidence by the cytopathologist that
they classify a given neoplasm as either definitely benign or defini-
tively malignant. Because the authors of the MSRSGC recognized that
the cytomorphologic appearance of some specimens is not clearly
benign or malignant, two indeterminate categories (SUMP and suspi-
cious for malignancy) were developed to maintain a high
diagnostic accuracy for the benign and malignant categories. The
operational characteristics of the MSRSGC categories have been well
established for the evaluation of salivary gland neoplasms in general
but less is known about the diagnostic accuracy of the MSRSGC and
its operational characteristics for the diagnostically difficult group of
basaloid salivary gland neoplasms.

We accordingly investigated the accuracy of the MSRSGC for
basaloid neoplasms by calculating malignancy risk for each of the four
diagnostic categories most associated with categorization of basaloid
neoplasms. The specific malignancy risks for each of the four catego-
ries were compared for basaloid neoplasms and salivary gland neo-
plasms in general (Table 3). As would be expected for a diagnostically
difficult set of neoplasms, malignancy risk was higher in the categories
neoplasm benign, SUMP and suspicious for malignancy for the
basaloid neoplasms than for neoplasms in general. This supports the
hypothesis that basaloid neoplasms are more difficult to classify as
benign or malignant than salivary gland neoplasms as a whole. Calcu-
lated sensitivity and specificity for basaloid neoplasm classification
were 90% and 91% respectively. Published data for the MSRSGC ana-
lyzing unselected populations of salivary gland lesions show sensitivi-
ties varying from 72% to 95%.1872° The specificity ranged from 78%
to 100%!8°2° These ranges for sensitivity and specificity overlap
suggesting that the MSRSGC when used for classifying basaloid neo-

plasms is as accurate as when classifying salivary gland neoplasms in

general. Predictive values of a negative test and of a positive test
were also high being 92% and 90% respectively. Data from these
studies suggest that the indeterminant category of SUMP aids in
maintaining the high diagnostic accuracy of the MSRSGC even for
basaloid neoplasms by placing especially diagnostically difficult lesions
in this indeterminate category.*®-2°

The consensus categories of neoplasms benign and malignant
demonstrated good diagnostic accuracy but no correlation existed
between neoplasm type and the category SUMP (p = .72). Moreover,
there was no significant association between the category SUMP and
surgical pathology diagnoses when classified as benign or malignant
(b = .64). This suggests that the SUMP category is used by
cytopathologists when they are completely unsure if a specimen is
benign or malignant. This aids in keeping the diagnostic accuracy for
the definitive categories neoplasm benign and malignant high.

A prior study has demonstrated a chance corrected agreement of
0.42 and a Cohen's x of 0.71 indicating a substantial agreement
among observers for category assignment of a large series of unse-
lected salivary gland fine-needle aspirates (FNAs).?! Another study
has reported similar results for interobserver agreement in assignment
of salivary gland FNAs to Milan System categories.'? That study dem-
onstrated a Fleiss' x for overall categorization agreement of 0.69.%2
We thought that interobserver agreement might be poorer for the
diagnostically difficult category of basaloid neoplasms. This hypothe-
sis is supported by the study of Lubin, et al*?> where 33 cases classi-
fied as basaloid neoplasms with variable types of stroma disclosed
Fleiss' ks varying from 0.59 to 0.11. Our study documented a Cohen's
x of 0.27 supporting our hypothesis and confirming the finding of
Lubin et al.?? that diagnosis of basaloid neoplasms is difficult and
associated with only fair agreement between observers.

To clarify how the MSRSGC classified basaloid neoplasms, we
examined the accuracy of category assignment according to both
individual observer assigned categories and consensus categories
based on final surgical pathologic diagnosis. The average agreement
of individual reviews for the category benign neoplasm was 90.3%
(x = 0.49) and for a malignant categorization it was 92.1% (x = 0.58)
but average agreement for the SUMP category was 88.8%
(« = 0.28). Thus agreement for categorization of a specimen as
SUMP was poorer than for either the benign or malignant catego-
ries. Other studies®® have also found poor interobserver agreement
for the SUMP category. These findings suggest that a SUMP desig-
nation for a specimen was given when an observer was unsure as to
whether a specimen was benign or malignant and SUMP represen-
ted a category of “last resort.” This supports the utility of SUMP
category despite its poor interobserver reproducibility. When indi-
vidual categorizations were grouped as benign (atypia of uncertain
significance, non-neoplastic, and benign neoplasm) and malignant,
sensitivity was 76% and specificity was 77% but when consensus
categorizations were used, sensitivity was 92% and specificity was
100%. Thus consensus categorizations were superior in predicting a
final benign or malignant diagnosis (Table 9). However, we found no

significant correlation between consensus categories and final
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histologic diagnosis (p = .27). Consensus categorization was fairly
evenly divided between the categories benign neoplasm (26.7%),
malignant (22%) and SUMP (20%). Because of the superior diagnos-
tic accuracy of consensus categorization, we used the consensus
categories for further data analysis.

Interobserver agreement for categorization of samples of a
basaloid morphology with varying amounts of stroma is fair with a
Fleiss' x varying from 0.11 to 0.59 depending on nuclear morphol-
ogy, type of stroma and study reporting the results.?2 Approximately
20% of cases with a basaloid morphology are placed in the SUMP
category but interobserver agreement for this category is only fair
with a Cohen's k of 0.28 in our study and a reported Fleiss' k of
0.024.2% These findings suggest that while the SUMP category may
be clinically useful, it is a category with only fair to poor reproduc-
ibility and ability to predict the type of neoplasm present or the
benign or malignant behavior of neoplasms with a basaloid morphol-
ogy and variable amounts of stroma. This is particularly important
since neoplasms with a basaloid morphology are very difficult to
diagnose cytologically but the presence of the SUMP category in
the MSRSGC maintains the accuracy of the benign and malignant
The
MSRSGC for all salivary gland FNA samples is superior (x = 0.42) to

categories. interobserver agreement associated with the
that achieved when only basaloid neoplasms are analyzed (x = 0.2).
These results confirm the difficulty in categorizing basaloid neo-
plasms. The use of the SUMP and suspicious for malignancy catego-
ries helps maintain the high diagnostic accuracies for the benign and

malignant categories.
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