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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 categorization of salivary gland fine-needle aspiration

(FNA) specimens. Lessis known of its accuracy and interobserver reproducibility for categorization of

the diagnostically difficult group of basaloid neoplasms.

Methods: Forty-fivesalivary gland specimens with abasaloid morphology (pleomorphicand
monomorphicadenomas and adenoid cysticcarcinomas) wereindependently assigned by seven
cytopathologists to one of the MSRSGC categories. Interobserver agreement was assessed foraverage
agreement, chance expected agreement and by Cohen’s kappa and diagnosticaccuracy. Correlation of
the salivary gland neoplasm of unknown malignant potential (SUMP) category with histologicdiagnosis

and benign or malignant designation along with interobserver reproducibility were calculated.

Results: Average observed agreementforassignmenttothe MSRSGC was 46% and Cohen’s kappa=

0.2%. The SUMP category did not correlate with tumortype or with the benign or malignant nature of
the neoplasm. Diagnosticspecificity and sensitivity were 92 and 100% for consensus diagnosis, but were

76 and 77% forindividual diagnoses..

Conclusion: Theinterobserveragreementin categorizing basaloid neoplasms by the MSRSGCis poorer

than forsalivary gland lesions overall. This reflects the difficulty in diagnosing basaloid neoplasms.

Nonetheless, diagnosticaccuracy appears similarto that of salivary gland neoplasms asawhole.



Introduction:

Fine-needle aspiration cytology (FNA) has been highly successful in the diagnosis of both
neoplasticand non-neoplasticlesions of the salivary glands' Despite the overall high accuracy and
utility of the technique, some diagnostic problems have been recognized.**> Prominentamong the
diagnosticproblemsisthe group of neoplasms characterized by a small “basaloid” cell morphology and
variable amounts of stroma. The commonly evaluated salivary gland neoplasmsin this group include of
cellularpleomorphicadenomas, monomorphicadenomas, basal cell adenomas and adenoid cystic
carcinomas.>’"1° Anumber of authors have reviewed the basal cell adenomas, criteriaforthe cytologic
diagnosis of adenoid cysticcarcinomas'*'> and other basaloid neoplasms*®. Despite the published
diagnosticcriteria, distinction of cellular pleomorphicadenomas, basal celladenomas and monomorphic
adenomas from some cases of adenoid cystic carcinomas and other basaloid neoplasms remains
diagnostically challenging. This difficulty in distinction of benign neoplasms with basaloid features from
adenoid cysticcarcinomas decreases the overall utility of FNA for the separation of benign and

malignant neoplasms of the salivary 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.t’ The
system acknowledges the diagnosticdifficulty in definitive separation of asubset of benign from
malignant neoplasms of the salivary glands and has developed aset of categoriesto address thisissue.

These categoriesinclude: neoplasm, suspicious for malignancy, and malignant. The neoplastic category



issubdivided 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 asto whetherthe case they are evaluatingis definitely benign, suspicious for malignancy or
malignant diagnosisis unclear. Follow-up recommendations for the SUMP category are distinct from

those given forthe benign neoplasm, suspicious for malignancy and malignant categories.

The SUMP category was designed toimprove the diagnosticaccuracy of the neoplasm, benign
category and the suspicious for malignancy and malignant categories by placing neoplasms especially
difficultto categorize as benign or malignantinto the indeterminate SUMP category. By removing
specimens which are especially difficult to classify as benign or malignant from the more specific
categories, itwas hoped thatthe benign and the combined suspicious for malignancy and malignant
categories would more accurately classify benign and malignant neoplasm with few false positiveand

false negative classifications.

We investigated if the use of aSUMP category resultedin good sensitivity and specificity for the
recognition of salivary gland malignancies in the diagnostically difficult category of neoplasms
characterized by a small basaloid morphology and variable amounts of stroma. We studied whetheror
not the categories benign and malignant retained their high diagnosticaccuracy and predictive value
even when exclusively small basaloid neoplasms were studied. We investigated if the use of the SUMP
category was associated with good accuracy of assignment of basaloid neoplasms to the neoplasm,
benign ormalignant categories. We also investigated how accuracy of category assignment for the
diagnostically challenging basaloid neoplasms compares to the accuracy of assignment of unselected
salivary gland neoplasms as reported in the literature by comparing malignancy risks forthe diagnostic
categories. Inaddition, we evaluated the reproducibility of the Milan categories among
cytopathologists for the assessment of monomorphicadenomas, cellular pleomorphicadenomas and

adenoid cysticcarcinomas.



Methods and Materials

Following approvals by the Institutional Review Boards at the University of Missouri and the
University of Michigan, an electronicsearch of the cytopathology records at each institution was
undertakenforall cases of pleomorphicadenoma, monomorphicadenoma, basal cell adenocarcinoma,
adenoid cysticcarcinomaand polymorphous low-grade adenocarcinoma. A total of forty-five cases met
the search criteriaand had adequate smears for evaluation. Each of these cases had the surgical
pathology files searched for the corresponding excision specimens and the cytologic diagnoses were
correlated with the subsequent histopathologicdiagnoses. Forthe purposes of final diagnosis, the
surgical pathology diagnosis was used to determine if aneoplasm was benign or malignant and establish
the precise histologictype. 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 interestin head and neck pathology
and a similarlength of experience with the cytopathologyof head and neck lesions. Each cytopathologist
had between 4and 35-years experience in evaluating FNA specimens obtained from the head and neck.
Each cytopathologistindependently 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 categories (non-diagnostic, non-neoplastic, atypia of undetermined significance (AUS),
neoplasm benign, salivary gland neoplasm of uncertain malignant potential (SUMP), suspicious for
malignancy or malignant). Cytologicdiagnoses were correlated with the final surgical pathology
diagnosis. For each case, a consensus diagnosis was obtained and defined as the majority diagnosis

(agreementbetween atleast 4 of 7 cytopathologists).



Malignancy risk was calculated forthe consensus categories neoplasm benign, SUMP, suspicious
for malignancy and malignantas well as forthe combined category composed of the categories
suspicious for malignancy and malignant. Malignancy risk was calculated as the number of malignancies
in category/total casesin that category. Alow malignancy risk in a benign category indicated a high
diagnosticaccuracy for recognition of benign neoplasms while a high malignancy risk correlated with a
high diagnosticaccuracy for a malignant categorization. Percentages of neoplasms assigned correctly to

the benign or malignant categories were also calculated.

The predictive value of anegative test was calculated for the neoplasm benign category and the

predictive value of a positive test was calculated forthe 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.

The data was analyzed to determine if there was a statistical difference 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 present, statistical analysis was
preformedtoseeif there was a difference between histologic diagnoses forthe groups, benign
neoplasm, SUMP and malignant. Cases with adiagnosis of SUMP were correlated with subsequent
histology to determineif there was arelationship between a SUMP diagnosis and the presence of a

benign ormalignant neoplasmand fortype of neoplasm present.

Degree of agreement was calculated based on all categories (no partial credit given) with
average observeragreement between pairs of observers being calculated along with expected
agreementand Cohen’s kappa statistic. Agreement based on two categories (benign vs. malignant) was
calculated foraverage observed agreement between pairs of observers and for average kappa statistic.

A chisquare test was preformed to determineif diagnosticaccuracy varied with experience.



Results

The 45 casesthat underwent categorization had both malignantand benign diagnoses as
determined by final surgical pathology review (Table 1). Forty-nine percent (22 of 45) were classified as
malignantwhile 51% (23 of 45) were adenomas. Table 2 gives the reviewers’ diagnoses and final surgical

pathology diagnosis. A diagnosis of suspicious was given by atleast 1 reviewerin only 30 of 315

categorizationsand SUMP in 92 categorizations.

Ninety-one percent of benign basaloid neoplasms were assigned to the neoplasm benign
category and 90% of malignant basaloid neoplasms 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 tothe malignant category were 90% and 91% respectively when only the malignant category
was considered atrue positive and the sensitivity and specificity were 91% and 92% when consensus

diagnoses of suspicious for malignancy and malignant categorizations were considered true positives.

Malignancy risks associated with assignment of basaloid neoplasms to the Milan System
categories are shownin Table 3. The malignancy risk of the neoplasm benign category was 8% and was
90% forthe malignant categoryand 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 forunselected salivary



gland neoplasms are shown in Table 3. The level of cytopathologists’ experience did not correlate with

diagnosticaccuracy (Table 4).

To bettercorrelate impact of case assignment to categories, consensus diagnoses were
formulated as the diagnosis given by four ormore reviewers for each specimen. In 13 (29%) cases, no
consensus diagnosis was obtained butinthe 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 asingle case (Table 5). The case with a consensus
categorization of suspicious for malignancy was an adenoid cysticcarcinoma. Cases designated as SUMP
were nearly equally divided between benign and malignant neoplasms. Table 6tabulates the
distribution of neoplasm types among cases with a consensus categorization of SUMP. There was no
significant correlation between histologictumortype and the category SUMP (p=0.72). Assignment to
the SUMP category did not predict the benign or malignant nature of a specimen. No correlation of a
SUMP diagnosis with abenign or malignant histologic diagnosis was found (p=0.64). The association
between the consensus category SUMP and the benign or malignant surgical diagnosis of the sample
reviewedisshowninTable 7. Table 8 shows the correlation of final histologicdiagnosis with consensus
categorization. No consensus was achieved forthe case of basal cell carcinoma and the consensus
category SUMP was given forthe single case of polymorphous low-grade adenocarcinoma. Table 9
documents the interobserveragreementforthe categories SUMP, benign and malignant. The
interobserver agreement of the SUMP category was 88.8% with a kappa value of 0.28 (fairagreement).
The interobserveragreements forthe benign and malignant categories weresignificantly greaterthan

for the SUMP category. Tables 10 and 11 document the diagnosticaccuracy for separation of casesinto



benign neoplasm and malignant usingthe consensus and the individual diagnoses. The sensitivity and
specificity forthe consensus diagnoses were both 92 and 100% respectively but 76% and 77% forthe

individual diagnoses.

Assignmentto 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 kappa statisticwas 0.2%. This corresponds to only fairagreement. When agreement was based
on a two-category system (benign/malignant) average observed agreement between pairs of observers
was 73% (range 62 to 93%). The expected agreement was 54% and the average kappastatisticwas 0.41.

This corresponds toa moderate level of agreement.

Case 42 demonstrates ahigh level of agreementforabenign diagnosis which was histologically
confirmed as a cellular mixed tumor. The smears show a population of plasmacytoid to small basaloid
cellslyinginabackground of a myxoid stroma (Figure 1). Case 28 had near uniform agreement for
malignant diagnosis and was histologically shown to be an adenoid cysticcarcinoma. The smears
demonstrated fight clusters of small basaloid cells. Little stroma was present. Some cell groupshad a
“fingerin 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 asingle rater
categorizeditasa benign neoplasm. Histologically, it was amonomorphicadenoma, smears
demonstrated cell clusters composed of relatively monomorphous cells. Single cells and small groups of

polygonal cells exfoliated off the larger clusters (Figure 3).

Discussion:

A group of salivary gland neoplasms including monomorphicadenomas, cellular pleomorphic

adenomas and adenoid cystic carcinomas has been recognized as difficult to distinguish cytologically.”*3



These neoplasms are characterized cytologically by tightly cohesive groups of relatively smallcells with
scant cytoplasm often associated with stromal material. This overlapping morphology can resultin

confusion between benign adenomas and some adenoid cysticcarcinomas.”®

The MSRSGC was designed to facilitate clinically useful classification of diagnostically difficult
salivary gland FNA specimens.’ Four categories defined by the MSRSGC are purportedly most useful in
classifyingsalivary 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)
suspicious formalignancy, and 4) malignant. One of the values of standardized categorization systemsiis
to improve interobserver consistency of diagnosis there by allowing for consistent and appropriate
clinical management of patients. Ourstudy investigated the diagnosticaccuracy for separation of benign
from malignant and the interobserver agreement forassignment of specimens with a basaloid

morphology and variable amounts of stromato the MSRSGC categories.

Of greatestimportance for patient managementis the accurate separation of benign from
malignant neoplasms. The MSRSGC addresses thisissue by having four categories most useful for
assignment of salivary gland neoplasms. The benign and malignant categoriesindicate ahigh level of
confidence by the cytopathologist that they classify agiven neoplasm as either definitely benign or
definitivelymalignant. Because the authors of the MSRSGC recognized that the cytomorphologic
appearance of some specimensis not clearly benign or malignant, two indeterminate categories (SUMP
and suspicious for malignancy) were developed to maintain a high diagnosticaccuracy forthe benign
and malignant categories. The operational characteristics of the MSRSGC categories have been well
established forthe evaluation of salivary gland neoplasms in general butlessis known about the
diagnosticaccuracy of the MSRSGC and its operational characteristics for the diagnostically difficult

group of basaloid salivary gland neoplasmes.



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
neoplasms. The specificmalignancy risks foreach of the four categories were compared for basaloid
neoplasms and salivary gland neoplasmsin general (Table 3). Aswould be expected fora diagnostically
difficult set of neoplasms, malignancy risk was higherin the categories neoplasm benign, SUMP and
suspicious formalignancy forthe basaloid neoplasms than for neoplasmsin general. This supports the
hypothesis that basaloid neoplasms are more difficult to classify as benign or malignant than salivary
gland neoplasms as a whole. Calculated sensitivity and specificity for basaloid neoplasm classification
were 90% and 91% respectively. Published data for the MSRSGC analyzing unselected populations of
salivary gland lesions show sensitivities varying from 72% to 95%.18-2° 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 neoplasmsis as accurate as when classifying salivary gland neoplasmsin general.
Predictive values of anegative testand 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
diagnosticaccuracy of the MSRSGC even forbasaloid neoplasms by placing especially diagnostically

difficultlesionsin thisindeterminate category!®.

The consensus categories of neoplasms benign and malignant demonstrated good diagnostic
accuracy but no correlation existed between neoplasm type and the category SUMP (p=0.72). Moreover,
there was no significant association between the category SUMP and surgical pathology diagnoses when
classified as benign or malignant (p=0.64). This suggests that the SUMP category is used by
cytopathologists whenthey are completely unsure if aspecimenis benign or malignant. This aidsin

keepingthe diagnosticaccuracy for the definitive categories neoplasm benign and malignant high.

A priorstudy has demonstrated a chance corrected agreement of 0.42 and a Cohen’s kappa of

0.71 indicatingasubstantial agreementamong observers for category assignment of alarge series of



unselected salivary gland fine-needle aspirates (FNAs).2t Another study has reported similarresults for
interobserveragreementin assignment of salivary gland FNAs to Milan System categories.! That study
demonstrated aFleiss’ kappaforoverall categorization agreement of 0.69.22 We thought that
interobserveragreement might be poorerforthe diagnostically difficult category of basaloid neoplasmes.
This hypothesisis supported by the study of Lubin, et al?2 where 33 cases classified as basaloid
neoplasms with variable types of stromadisclosed Fleiss’ kappas varying from 0.59 to 0.11. Our study
documented aCohen’s kappaof 0.27 supporting our hypothesis and confirming the finding of Lubin, et

al*2 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
assignmentaccording to both individual observerassigned categories and consensus categories based
on final surgical pathologicdiagnosis. The average agreement of individual reviews forthe category
benign neoplasm was 90.3% (kappa=0.49) and fora malignant categorization it was 92.1% (kappa=
0.58) butaverage agreementforthe SUMP category was 88.8% (kappa=0.28). Thus agreementfor
categorization of aspecimen as SUMP was poorerthan foreitherthe benign or malignant categories.
Otherstudies® have also found poorinterobserveragreement forthe SUMP category. These findings
suggestthata SUMP designationforaspecimen was given when an observerwas unsure as to whether
a specimenwas benign or malignantand SUMP represented a category of “last resort”. This supports
the utility of SUMP category despite its poorinterobserver reproducibility. When individual
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 superiorin predicting afinal benign or malignant diagnosis (Table9). However, we found no

significant correlation between consensus categories and final histologic diagnosis (p=0.27). Consensus



categorization wasfairly evenly divided between the categories benign neoplasm (26.7%), malignant
(22%) and SUMP (20%). Because of the superiordiagnosticaccuracy of consensus categorization, we

used the consensus categories forfurtherdataanalysis.

Interobserveragreementfor categorization of samples of a basaloid morphologywith varying
amounts of stroma is fair with a Fleiss’ kappavaryingfrom 0.11 to 0.59 dependingon nuclear
morphology, type of stromaand study reporting the results.?2 Approximately 20% of cases with a
basaloid morphology are placed in the SUMP category butinterobserveragreementforthis categoryis
only fairwith a Cohen’s kappa of 0.28 in our study and a reported Fleiss’ kappa of 0.024.23 These findings
suggestthat while the SUMP category may be clinically useful, itis a category with only fairto poor
reproducibility and ability to predict the type of neoplasm present orthe benign or malignant behavior
of neoplasms with a basaloid morphology and variableamounts of stroma. Thisis 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 categories.
The interobserveragreement associated with the MSRSGCfor all salivary gland FNA samplesis superior
(kappa=0.42) to that achieved when only basaloid neoplasms are analyzed (kappa =0.2). These results
confirmthe difficulty in categorizing basaloid neoplasms. The use of the SUMP and suspicious for
malignancy categories helps maintain the high diagnosticaccuracies for the benign and malignant

categories.
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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 2.2

MA 13 28.9
PLGA 2 4.4
Total 45 100

ACC = Adenoid cystic carcinoma, BCC = Basaloid cell carcinoma,
BMT = Benign mixed tumor, MA = Monomorphic adenoma,

PLGA = Polymorphous low-grade adenocarcinoma



Table 2: Reviewer categories for all case and final surgical pathology diagnosis



Reviewer #
Case # 1 2 3 4 5 6 7 Tumor Type

1 BN SUMP BN SUMP BN SUMP SUMP MA

BN BN BN SumMP SUMP SUMP SUMP ACC
3 M BN SUMP sump SUMP SUMP BN ACC
4 BN BN BN BN BN BN BN BMT
5 M SM M M M M M ACC
6 M M M M M M M ACC
7 SUMP M M SsumP M SUMP SUMP MA
8 BN BN BN BN SUMP BN BN MA
9 BN M sM M SUMP SUMP sM ACC
10 BN SM BN SUMP SUMP BN BN BMT
11 BN BN BN BN SUMP SUMP BN BMT
12 M M BN BN BN BN BN MA
13 BN M SumMP M SUMP M BN Basal Cell CA
14 SUMP AUS sump AUS AUS SUMP BN MA
15 M M M M M M M ACC
16 BN SUMP M SUMP SM M M ACC
17 BN SUMP SUMP M SUMP SUMP BN MA
18 BN BN SumMP BN BN BN BN MA
19 SUMP sumP sM SUMP M sump SUMP ACC
20 SUMP M BN SM SUMP sump M MA
21 SUMP BN AUS BN AUS sump BN ACC
22 BN SM SUMP M SUMP SM SUMP MA
23 M BN sM SUMP M M M PLGA
24 M BN BN SUMP SUMP SsumP BN MA
25 M M M M M sump M ACC
26 BN sump BN SM SsumP M SUMP BMT
27 BN BN BN BN BN BN BN ACC
28 BN BN BN BN SUMP SUMP BN ACC
29 BN BN SUMP SUMP SUMP BN M ACC
30 M M M M M sMm M BMT
31 M SUMP M SUMP M M BN ACC
32 SUMP BN SM SUMP SUMP sM BN MA
33 SM SUMP SUMP SUMP SUMP sM BN BMT
34 SUMP BN BN SUMP SUMP sM SUMP BMT
35 BN BN BN SUMP SumP SUMP BN ACC
36 sump SUMP BN BN sump SUMP BN PLGA
37 M M M M M M M ACC
38 BN SUMP M M M M SUMP MA
39 sM AUS M NN sM sMm SUMP ACC
40 BN sm SUMP M SUMP M SUMP MA
41 M M M M M M M ACC
42 BN BN BN M BN SUMP BN BMT
43 SUMP M M AUS M SUMP BN BMT
44 BN BN M M sump BN BN ACC
45 BN NN BN AUS BN AUS BN BMT

ND = Non-diagnostic

NN = Non-neoplastic

AUS = Atypia

SUMP = salivary Gland Neoplasms of Uncertain Malignant Potential
BMT = Benign Mixed Tumor

PLGA = Polymorphous Low-Grade Adeno CA

SM = Suspicious for Malignancy

M = Malignant

BN = Benign Neoplasm

MA = MonomorphicAdenoma

ACC = Adenoid Cystic CA

Basal Cell CA = Basal Cell Carcinoma




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' 2022
Neoplasm -Benign 8% <5%
SUMP 44% 35%

Suspicious for
Malignancy 100% 60%
Malignant 90% 90%
Combined Suspicious
and Malignant 91% unknown

Table 4: Impact of experience on diagnostic accuracy

Reviewer | Years Exp | Accuracy | Accuracy
> Group
Reviewer
3 <10 80.0 75.6
6 <10 71.1
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 28.9
BN 12 26.7
SUMP 9 20.0
SM 1 2.2
M 10 22.2
Total 45 100.0

BN = Benign neoplasm, SUMP = Salivary gland neoplasm of unknown
Malignant potential, SM = Suspicious for malignancy, M = Malignant

Table 6: Cross tabulation of Histologic Diagnosis with SUMP category

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

Table 7: Cross tabulation of Category of Final (correct) Diagnosis and SUMP

Final Dx SUMP Consensus Dx Total
Other SUMP

Benign 19 5 24

Malignant 17 4 21

Total 36 9 45




Table 8: Cross tabulation of Final Histologic Diagnosis with Consensus Diagnosis

Tumor
Type Concensus Diagnosis Total
No Consensus | BN SUMP M
ACC 3 4 3 9 19
BCC 1 0 0 0 1
BMT 2 5 2 1 10
MA 6 3 3 1 13
PLGA 1 0 1 0 2
Total 13 12 9 11 45

Table 9: The table shows the average agreement for 15 reviewer pairs

Cytology Kappa

Diagnosis Observed Agreement (95% C1, p value vs SUMP)
(95% C1, p value vs SUMP)

Sump 88.8% [87.8 -89-7] 0.28[0.23-0.33]

Benign (BN or AUS) 90.3% [89.3 - 91.5%, 0.02] 0.49[0.45-0.53,0.01]

Malignant (SM or M)

92.1%[91.2-93.0,<0.0005]

0.58[0.53-0.62,0.001]




Table 10: Diagnostic Accuracy of Consensus Diagnosis compared with histologic classification.
The sensitivity was 92% (95% Cl: 62-100) and the specificity was 100% (95% Cl: 72-100).

Consensus
Diagnosis Final
Diagnosis Total
BN M

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

Table 11: Diagnostic Accuracy of Definitive Individual Diagnosis compared with final histologic
classification (exclude SUMP). The sensitivity of individual diagnoses was 76% (95% Cl: 67-84)
and the specificity was 77% (95% Cl: 68 -84).

Individual Final

Diagnosis | Diagnosis Total
BN M

NN, BN, 113

AUS 87 26

SM, M 26 84 110

Total 113 110 223
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Legends:

Figure 1: Photo micrograph of case 42 for there was a 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).

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).

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
shortspindle cells. The cells often exfoliated off the larger cell groups. The

neoplasmis a monomorphic adenoma (Diff Quik, X400).





