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Summary

Background. Although the Milan System for Reporting Salivary Gland Cytopathology
(MSRSGC) has improved the diagnosis and management of salivary gland lesions, deter-
mining the risk of malignancy (ROM) for AUS and SUMP categories remains challenging.
We investigated the role of interventional cytopathologists in refining the differential diag-
nosis of these categories.

Methods. We searched for salivary gland fine-needle aspirations (FNAs) performed at our
Institution since the publication of the first edition of MSRSGC. In our Institution, salivary
gland FNAs are performed by interventional cytopathologists only. We checked for the
availability of histopathology reports to calculate the risk of neoplasm (RON) and ROM.
Sensitivity, specificity, negative predictive value, and positive predictive values of our FNAs
were assessed by focusing on the contribution of the AUS and SUMP categories to our
diagnostic accuracy.

Results. 929 salivary gland FNA diagnoses were retrieved. 37.02% FNAs had an avail-
able surgical follow-up. The ROM for each category was: 6% (ND); 0 (NN); 15.15% (AUS);
1.14% (NB); 24.4% (SUMP); 66.7% (SFM); and 94.74% (M). We observed a high level of
concordance between our ROM data and the values proposed by the MSRSGC; higher
accuracy (93.17%) and sensitivity (97%) were obtained when the AUS category was con-
sidered as a positive index for detecting salivary neoplasms; the best diagnostic accuracy
(93.33%) was obtained when the SUMP category was considered as a negative index for
malignancy.

Conclusion. Interventional cytopathologists play an important role in salivary gland cyto-
pathology, as demonstrated by the overt concordance between our ROM rates and those
recommended by the MSRSGC.
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Background

Ultrasound (US) guided fine-needle aspiration (FNA) is a safe, mini-
mally invasive, and cost-effective technique for preoperative diagnosis
and management of salivary gland lesions '. However, FNA diagnos-
tic performance may be compromised by several cytologic confounding
factors, including a lack of architecture, significant heterogeneity, and
frequent cytomorphologic overlap between salivary gland lesions 2.
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Moreover, until recently, its diagnostic value for sal-
ivary gland lesions was limited by the lack of a uni-
vocal reporting system. Accordingly, concerted efforts
by an international panel of experts created the Milan
System for Reporting Salivary Gland Cytopathology
(MSRSGC). This system provides a tiered system that
correlates the ROM with each diagnostic category,
whilst recommending the best treatment option for
each category 3. This system, that has recently been
slightly revised ¢, includes 6 diagnostic categories: 1)
non-diagnostic (ND), II) non-neoplastic (NN), 11I) atyp-
ia of undetermined significance (AUS), 1V) neoplasm
— further sub-classified into IV A neoplasm — benign
(NB) and IV B neoplasm — salivary gland neoplasm of
uncertain malignant potential (SUMP) — V) suspicious
for malignancy (SFM), and VI) malignant (M).

Most FNAs are classified as NB, a category that in-
cludes Warthin tumors (WTs) and pleomorphic ade-
nomas (PA) which are the most prevalent benign sal-
ivary gland tumors 5. The general treatment for these
patients entails either a complete resection of the tu-
mor with a narrow excision of normal tissue to prevent
recurrence or a nerve-preserving parotidectomy. How-
ever, when NB is diagnosed on an FNA performed on
a submandibular gland, a supra-fascial plane resec-
tion is recommended ©. Conversely, the SFM or the M
categories are associated with high ROM. For these
patients, cross-sectional imaging, as well as low ver-
sus high-grade differential diagnosis, is recommend-
ed to plan the extent of surgery and the likelihood of
neck dissection.

The NN category is usually managed clinically unless
worrisome imaging and clinical findings suggest an
“out-of-target” FNA procedure. In this case, a repeat
FNA is recommended “.

While the diagnosis of the above-mentioned cate-
gories is rather straightforward, the ND, AUS, and
SUMP categories remain the most challenging. A
major reason is that they are not readily actionable.
In fact, repeated FNAs (or a core biopsy in selected
cases) are required after diagnosis of ND and AUS 7.
Even more complicated is the SUMP category, since
it includes benign and malignant salivary gland neo-
plasms with overlapping cytomorphological features.
Although the MSRSGC proposes 35% ROM for this
category, the management of these patients is difficult
to define without ancillary methods 8. Accordingly, the
MSRSGC has suggested a morphological sub-classi-
fication of the SUMP category, which identifies the ba-
saloid subclass as the one bearing the highest ROM °.
Moreover, the MSRSGC also recommends using the
intraoperative frozen section technique to refine the
histopathological diagnosis during surgery.

Since 1976, our institution has provided a cytopathol-

ogist-performed FNA service for the diagnosis of dif-
ferent types of lesions, including thyroid, lymph nodes,
breast, and salivary glands . In 2018, after the publi-
cation of the first edition of the MSRSGC, we adopted
this classification scheme in our routine daily practice
to standardize the descriptive diagnoses previously
adopted for salivary gland FNA reports.

The aim of this study was to validate the diagnostic
utility of MSRSGC in diagnosing salivary gland tum-
ors through cytopathologist-performed FNA. To this
aim, we investigated the diagnostic experience of our
institution in the first 6 years following the adoption of
the MSRSGC system by focusing on the three most
diagnostically challenging categories, namely, ND,
AUS, and SUMP.

Methods

We searched our electronic database for salivary
gland FNAs performed from February 2018-Febru-
ary 2024 and classified with MSRSGC. Clinical data
such as sex, age, location, and available final histo-
logic diagnosis were also collected from our data-
base when available. All FNAs were performed with
23-gauge needles by an experienced interventional
cytopathologist under US-guidance. In selected cas-
es, at least one smear was air-dried and stained with
Diff-Quik to enable rapid on-site evaluation (ROSE).
After the ROSE, the interventional cytopathologist
performed additional passes in order to obtain either
Papanicolaou stained smears or cell-blocks for an-
cillary staining. The availability of histological reports
was searched for each patient to calculate the risk of
neoplasm (RON) and risk of malignancy (ROM). How-
ever, considering that RON and ROM can be over-
estimated in categories not requiring surgery, namely,
ND, NN, and AUS categories ', we also calculated
the overall risk of neoplasm (ORON = number of ne-
oplasms on surgical follow-up for that cytological cat-
egory / overall number of cases classified in that cy-
tological category) and the overall risk of malignancy
(OROM = number of malignant neoplasms on surgical
follow-up for that cytological category / overall num-
ber of cases classified in that cytological category).
This was done on the assumption that patients with
no histological records were still undergoing follow-up
care without further clinical or imaging data suggest-
ing a malignant neoplasm. To calculate the impact of
MSRSGC on our diagnostic practice, we also calcu-
lated sensitivity, specificity, negative predictive values
(NPV), and positive predictive values (PPV) of our cy-
topathologist-performed FNAs. In particular, we eval-
uated how AUS and SUMP diagnoses correlated with
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diagnostic accuracy of our salivary gland FNAs. For
this analysis, we considered two scenarios: 1) the ac-
curacy of MSRSGC in distinguishing non-neoplastic
from neoplastic lesions (scenario 1) and benign from
malignant neoplasms (scenario 2). The analysis in-
cluded only those FNA cases that were satisfactory
for cytologic evaluation.

Written informed consent was obtained from all pa-
tients, in accordance with the general authorization to
process personal data for scientific research purpos-
es from “The ltalian Data Protection Authority” (http:/
www.garanteprivacy.it/web/guest/home/docweb/-/
docwebdisplay/export/2485392). All information re-
garding human material was managed using anony-
mous numerical codes, and all samples were handled
in compliance with the Declaration of Helsinki (https://
www.wma.net/policies-post/wma-declaration-of-hel-
sinki-ethical-principles-for-medical-research-involv-
ing-human-subjects/) The data that support the find-
ings of this study are available from the corresponding
author, G.T., upon reasonable request.

Results

A total of 929 FNA diagnosis of salivary gland le-
sions were retrieved; the cases showed a male pre-
dominance (M:F = 1.1:1) and a mean age of 59 years
(range 7-92). The anatomical location was reported in
95.26% of cases (n = 884/929 cases), with the major-
ity of FNAs (743/884, 84.05%) taken from the parotid
glands. In 552 cases (59.42%), the mean size of the
lesions was 22.25 mm (range 1.7-80 mm According to
the MSRSGC system, we classified 17.55% (n = 163)
cases as ND, 15.50% (n = 144) as NN, 11.09%
(n = 103) as AUS, 41.77% (n = 388) as NB, 6.14%
(n=57) as SUMP, 2.37% (n = 22) as SFM, and 5.49%
(n = 51) as M. The distribution of these categories is
summarized in Table I. A CB was available in n = 60

(6.49% of all FNAs) cases. In particular, the majori-
ty of CBs were performed in M (n = 20/60, 33.33%)
cases.

Out of 929 FNAs, 37.02% (n = 344) cases had an
available surgical follow-up, in particular 14.53% ND
(n = 50), 4.65% NN (n = 16), 9.59% AUS (n = 33),
51.16% NB (n = 176), 11.91% SUMP (n = 41), 2.61%
SFM (n = 9), and 5.52% M (n = 19). Histological fol-
low-ups included: 14.82% (n = 51/344) non-neoplastic
lesions (NNs), 72.38% (n = 249) benign neoplasms,
and 12.79% (n = 44) malignant neoplasms.

In Table I, the ROM for each MSRSGC category is
reported and compared with that proposed by the first
and second edition of MSRSGC; RON and ORON are
also reported. In Table Il the histopathological diagno-
ses of the available surgical outcomes are detailed.
Briefly, for the ND category, the RON was 46% and
the ROM was 6%, whereas the ORON and OROM
were 14.1% and 1.84%, respectively (Tab. I).

Most of the ND category comprised ND cystic cas-
es (61.35%, n = 100/160). As shown in Table Il, 35%
of all ND cystic FNAs had surgical follow-up (n = 35);
the RON was 42.86% and the ROM was 5.71%; the
ORON and OROM were respectively 15% and 2%,
respectively.

For the NN category, the RON was 43.7%, where-
as the ORON was 4.86%; no malignant neoplasms
were retrieved among the available surgical follow-ups
(Tabs. I, 1I).

For the AUS category, the RON was 69.7%, and the
ROM was 15.15%; the ORON and OROM were 22.3%
and 4.85%, respectively. The most common benign
neoplasm classified as AUS was Warthin Tumor (WT)
(n =11/18, 61,1%), whereas the most frequent malig-
nant one was MEC (n = 3/5, 60%) (Tab. II).

The NB category showed a very high RON (98.3%),
but a very low ROM (1.14%). In particular, the most
common neoplasm in the NB category was WT
(n = 99/176, 56.25%), followed by PA (n = 65/176,

Table I. RON, ROM, ORON and OROM of FNA with available follow-up, along with follow-up recommended by the two edi-

tions of MSRSGC.

MSRSGC To.tal ROM inl ROM inll
categories Total With NN NB NM RON ORON ROM OROM edition of edition of
FU MSRSGC MSRSGC

ND (1) 163 50 27 20 3 46% 14.1% 6% 1.84% 25% 15%

NN (Il 144 16 9 7 0 43.7% 4.86% 0 0 10% 1%

AUS (Il1) 103 33 10 18 5 69.7% 22.3% 15.15% 4.85% 20% 30%

NB (IV A) 388 176 3 171 2 98.3 % 1.14% < 5% < 3%

SUMP (IV B) 57 41 2 29 10 95.1% 24.4% 35% 35%

SFM (V) 22 9 0 3 6 100% 66.7% 60% 83%

M (VI) 51 19 0 1 18 100% 94.74% 90% 98%

Legend: RON = risk of neoplasm; ROM = risk of malignancy; ORON = overall risk of neoplasm; OROM = overall risk of malignancy.
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Table Il. Histological diagnoses available for each MSRSGC category.

I ND (15 cases, 23.81%
of total ND)

Non-neoplastic (7 cases, 46.7%): lymph node (1 case, 14.3%), inflammation (1 case, 14.3%), cyst (3 cases,
42.8%), sialolithiasis (1 case, 14.3%), normal gland (1 case, 14.3%)

Neoplasm Benign (7 cases, 46.7%): WT (3 cases, 42.9%), lipoma (1 case, 14.3%), myoepithelioma (1 case,
14.3%), PA (1 case, 14.3%), neurofibroma (1 case, 14.3%)

Neoplasm Malignant (1 case, 6.7%): carcinosarcoma (1 case, 100%)

I ND cyst (35 cases,
35% of total ND cyst)

- Non-neoplastic (20 cases, 57.14%): cyst (17 cases, 85%), mucocele (1 case, 5%), inflammation (1 case,

5%), lymph node (1 case, 5%)

Neoplasm Benign (13 cases, 37.14%): WT (9 case, 69.2%), cystadenoma (2 cases, 15.4%), PA (1 case,
7.7%); neurofibroma (1 case, 7.7%)

Neoplasm Malignant (2 cases, 5.71%): acinic cell carcinoma (1 case, 50%), lymphoma (1 case, 50%)

I NN (16 cases, 11.1%
of total NN)

Non-neoplastic (9 cases, 56.25%): fibrosis (2 cases, 22.2%), reactive hyperplasia (1 case, 11.1%),
sialolithiasis (2 cases, 25%), normal gland (1 case, 11.1%), cyst (1 case, 11.1%), chronic sialadenitis (2
cases, 22.2%)

Neoplasm benign (7 cases, 43.75%): WT (3 cases, 42.8%), lipoma (1 case, 14.28%), oncocytoma (1 case,
14.28%), PA (1 case, 14.28%), neurofibroma (1 case, 14.28%)

Neoplasm malignant: 0

1l AUS (33 cases,
32.03% of total AUS)

Non-neoplastic (10 cases, 30.3%): chronic inflammation (3 cases, 30%) acute sialadenitis (3 cases, 30%),
branchial cyst (1 case, 10%), salivary duct cyst (1 case, 10%), normal gland (1 case, 10%), ectopic thyroid
tissue (1 case, 10%)

Benign neoplasms (18 cases, 54.5%): WT (11 cases, 61.1%); PA (3 cases, 16.67%); schwannoma (1 case,
5.55%); myoepithelioma (1 case, 5.55%); oncocytoma (2 cases, 11.1%)

Malignant neoplasms (5 cases, 4.85%): squamous cell carcinoma (1 case, 20%); mucoepidermoid
carcinoma (3 cases, 60%); carcinosarcoma (1 case, 20%)

IV A NB (176 cases,
45.36% of total NB)

Non-neoplastic (3 cases, 1.7%): inflammation (1 case, 33.3%), normal gland (1 case, 33.3%), metaplasia (1
case, 33.3%)

Neoplasm benign (171 cases, 97.16%): PA (66 cases, 38.6%), WT (99 cases, 57.8%), oncocytoma (3 cases,
1.75%), myoepithelioma (1 case, 0.58%), lipoma (1 case, 0.58%)

Neoplasm malignant (2 cases, 1.14%): basal cell carcinoma (1 case, 50%), carcinoma ex pleomorphic
adenoma (1 case, 50%)

IV B SUMP (41 total
cases, 71.9% of total
SUMP)

Non-neoplastic (2 cases, 4.87%): nodular oncocytic hyperplasia (1 case, 50%), chronic sialadenitis (1 case,
50%)

Benign neoplasms (29 cases, 70.7%): PA (15 cases, 51.72%); basal cell adenoma (6 cases, 20.7%);
paraganglioma (1 case, 3.45%); myoepithelioma (5 cases, 17.24%); oncocytoma (1 case, 3.45%); WT (1
case, 3.45%)

Malignant neoplasms (10 cases, 24.4%): acinic cell carcinoma (5 cases, 50%); adenoid cystic carcinoma

(1 case, 10%); carcinoma ex pleomorphic adenoma (1 case, 10%); secretory carcinoma (1 case, 10%);
mucoepidermoid carcinoma (1 case, 10%), epithelial-myoepithelial carcinoma (1 case, 10%)

V SFM (9 total cases,
41% of total SFM)

Non-neoplastic (0 cases)

Benign neoplasms (3 cases, 33.3%): WT (1 case, 33.3%); myoepithelioma (2 cases, 66.6%)

Malignant neoplasms (6 cases, 66.6%): mucoepidermoid carcinoma (1 case, 16.7%); carcinosarcoma (1
case, 16,7%); lymphoepithelial carcinoma (1 case, 16.7%); sarcoma (1 case, 16.7%); acinic cell carcinoma
(1 case, 16.7%); pilomatrix carcinoma (1 case, 16.7%)

VI M (19 total cases,
37.25% of total M)

Non-neoplastic (0 cases)
Neoplasm benign (1 case, 5.26%): PA (1 case, 100%)

Neoplasm malignant (18 cases, 94.7%): ductal cell carcinoma (1 case, 5.56%), lymphoma (2 cases,
11.1%), mucoepidermoid carcinoma (2 cases, 11.1%), myoepithelial carcinoma (1 case, 5.56%), renal cell
carcinoma (1 case, 5.56%), squamous cell carcinoma (8 cases, 44.4%), malignant solitary fibrous tumor (1
case, 5.56%), secretory carcinoma (1 case, 5.56%)

Legend: WT = Warthin tumor; ME = myoepithelioma; PA = pleomorphic adenoma; AciCC = acinic cell carcinoma; SCC = squamous cell carcinoma; MEC = mu-
coepidermoid carcinoma; BCAC = basal cell adenocarcinoma; CXPA = carcinoma ex pleomorphic adenoma; BCA = basal cell adenoma; AdCC = adenoid
cystic carcinoma; SC = secretory carcinoma; EMC = epithelial-myoepithelial carcinoma; MECA = myoepithelial carcinoma; RCC = renal cell carcinoma.

36.93%) (Tab. II).

out of 10 malignant neoplasms classified as SUMP,

For the SUMP category, the RON was as high as
that shown by the NB category (95.1%), but the ROM
(24.4%) was lower; nonetheless it was below the 35%
ROM recommended by both editions of MSRSGC.
The most frequent malignant neoplasm of the SUMP
category was acinic cell carcinoma (AciCC) (n = 5

50%). Conversely, the most frequent benign neo-
plasm was PA (n = 15 out of 29 benign neoplasms
classified as SUMP, 51.72%). In addition, we divided
SUMP FNAs with surgical follow-ups into three sub-
categories (basaloid, clear cell, and oncocytic), when
the subcategorization reported in the second edition
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Table Ill. SUMP subtypes with histologic follow-up.

Subtypes Histology

RON ROM

(n=28,70%;n=23with |- BCA(n=5,21.7%)
surgical fu, 82.14%) - PA(n=11,478%)

- ME (n=2,8.7%)

- AciCC (n =1, 4.35%)

- AdCC (n=1, 4.35%)

- CXPA (n=1, 4.35%)

- EMC (n=1, 4.35%)

Basaloid - Chronic sialadenitis (n = 1, 4.35%)

95.65% (n = 22/23) 17.39% (n = 4/23)

(n =5, 12.5%, all with 20%)
surgical fu) - Oncocytoma (n =1, 20%)
- ME (n=1, 20%)
- WT (n=1,20%)
- PA(n=1,20%)

Clear cell - AciCC (n =3, 60%) 100% (n = 5/5) 100% (n = 5/5)
(n =6, 15%; n = 5 with - SC(n=1,20%)
surgical fu, 83.3%) - MEC (n=1, 20%)
Oncocytic - Nodular oncocytic hyperplasia (n =1, 80% (n = 4/5) 60% (n = 3/5)

Legend: BCA = basal cell adenoma; PA = pleomorphic adenoma; ME = myoepithelioma; AciCC = acinic cell carcinoma; AdCC = adenoid cystic
carcinoma; CXPA = carcinoma ex pleomorphic adenoma; EMC = epithelial-myoepithelial carcinoma; ME = myoepithelioma; SC = secretory carcinoma;

MEC = mucoepidermoid carcinoma; WT = warthin tumor.

Table IV. Diagnostic performance of salivary gland FNA in detecting neoplasms.

Scenario Sensitivity Specificity PPV NPV Accuracy
1 88.89% 79.17% 97.96% 38.78% 88.10%
2 97% 37.50% 95.10% 56.25% 93.17%

Scenario 1: nonneoplastic and AUS as a negative index test result for neoplasm, NB, SUMP, SFM, M as a positive test result for neoplasm.

Scenario 2: nonneoplastic as a negative index test result for neoplasm; AUS, NB, SUMP, SFM, M as a positive test result for neoplasm.

Table V. Diagnostic performance of salivary gland FNA in detecting malignant neoplasms.

Scenario Sensitivity Specificity PPV NPV Accuracy
1 94.44% 83.82% 50.75% 98.84% 85.42%
2 66.67% 98.04% 85.71% 94.34% 93.33%

Scenario 1. NB as a negative index test result for malignancy; SUMP, SFM, M as a positive test result for malignancy.

Scenario 2: NB and SUMP as a negative index test result for malignancy; SFM, M as a positive test result for malignancy.

of the MSRSGC was clearly stated in the diagnostic
reports (n = 33/57 SUMP FNAs, 57.90%) *. The high-
est ROM (100%) was seen in the clear cell subcate-
gory (Tab. 111).

Malignant neoplasms were correctly classified as
either SFM or M in most cases; in particular, 100%
RON was seen for both categories, whereas 66.7%
ROM was seen for the SFM category, and 94.74%
ROM was seen for the M category. The most com-
mon malignancy was mucoepidermoid carcinoma
(MEC) (Tabs. II, 1lI). Immunocytochemical stainings
performed in M cases were helpful to further subtype
either primary neoplasm such as secretory carcinoma
(SC), salivary duct carcinoma (SDC) and mucoepi-
dermoid carcinoma (MEC) and metastatic diseases
(squamous cell carcinoma, renal cell carcinoma etc.).

Out of n = 51 malignant cases categorized into the M
category, n = 20 (39.22%) had concurrent cell blocks
on which ancillary techniques were performed (see
Supplementary Table).

The sensitivity, specificity, PPV, NPV, and accuracy of
the MSRSGC, according to two different clinical sce-
narios, are summarized in Tables IV and V.

In scenario 1 (non-neoplastic vs neoplastic, Tab. IV),
given the intermediate RON and low ROM observed
for the AUS category, we considered this category as
either a negative index; i.e., FNAs classified as AUS
were expected to be non-neoplastic (Tab. IV, row 1)
or a positive index; i.e., FNAs classified as AUS were
expected to be neoplastic (Tab. 1V, row 2). When the
AUS category was considered as a positive index, we
obtained the highest diagnostic accuracy (93.17%,
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Figure 1. ID7376, ND cyst-fluid only, histological diagnosis acinic cell carcinoma. (A) low magnification showing. a fluid-
proteinaceous background and histiocytes (B, 200x), without epithelial element (Diff-Quik staining).

Tab. V).

Conversely, in scenario 2 (neoplasm benign vs ma-
lignant, Tab. V), the impact of SUMP was considered,
giving its high RON and non-negligible ROM (24.4%).
We considered SUMP either as a positive index for
detecting malignancy, i.e., FNAs classified as SUMP
were expected to be malignant (Tab. V, row 1) or as a
negative index, i.e., FNAs classified as SUMP were
expected to be benign neoplasms (Tab. V, row 2). In-
terestingly, we observed the best-case scenario when
SUMP FNAs were considered as a negative index for
detecting malignancy (diagnostic accuracy 93.33%).

Discussion

Our clinical experience confirms that MSRSGC is a
fundamental tool for the diagnostic cytopathology of
salivary gland FNAs. Indeed, we observed a high level
of concordance between the ROM of our FNAs and
that suggested by the NN, NB, and M categories (see
Tab. 1).

In particular, the NN category showed no malignan-
¢y, thus supporting our clinician’s choice to follow up
these patients clinically or ultrasonographically. How-
ever, 43.7% of NN were benign neoplasms on histol-
ogy (n = 7/16, of available surgical follow-ups), though
the true RON for this category is often overestimated
because many of these patients may have a non-op-

erative management . Thus, the actual percentage
of RON in these cases might be much lower and in-
cluded in the range between the RON and the ORON
percentage values (RON: 43.7%; ORON: 4.86%).
Another result that confirmed the reproducibility of the
diagnostic criteria was the low ROM observed for the
NB category (1.14%), lower than that recommended
by both editions of MSRSGC (Tab. I). Conversely, the
ROM for the M category was 94.7%, very close to the
one recommended by MSRSGC, confirming that pa-
tients with an FNA diagnosed as M could be directly
referred to surgery. ROSE and consequent CB prepa-
rations with ancillary studies are fundamental tools for
the correct final diagnosis of M cases, highlighting the
pivotal role of a correct triaging of the aspirated ma-
terial 2.

Likewise, the SFM category showed a high ROM
(66.7%), thereby suggesting that surgical treatment
was the best option for most of these patients.
Another highly complex category to manage is the
non-diagnostic (ND) category. The MSRSGC classi-
fies salivary gland FNAs as ND when they have in-
sufficient lesional cells, artifacts precluding proper
assessment, non-mucinous cyst fluid with no epithe-
lial component, and normal salivary gland elements
in the setting of a radiologically defined mass . For
this category, calculating the ROM and RON is diffi-
cult because only a fraction of these cases undergoes
surgical resection ™. As for the NN category, several
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Figure 2. ID3350, AUS, histological diagnosis of Warthin tumor; (A) lympho-histiocytic background with overlapping acute
inflammation (100x), and scattered groups of oncocytic cells with squamous metaplasia (B, 400x, Papanicolaou staining).

Figure 3. 102901, SUMP, clear cell sub-type, histological diagnosis of acinic cell carcinoma; haematic background featuring
scattered groups of neoplastic cells showing mild to moderate atypia and vacuolization of the cytoplasms (B, 400x, Diff-Quik
staining).

studies have suggested that the true ROM for this cat-
egory is better estimated by using a denominator that
includes the overall number of cases (OROM) . The
Il edition of MSRSGC reports that the ROM for the
ND category is 15%. In our study, instead, it was only
6%, but the OROM was even lower, namely 1.84%.
To further investigate these values, we tried to have a
telephone consultation with the ND patients who had

no further records at our Institution. Unfortunately, the
feedback on the current health status of these patients
was very scarce as a high percentage of them did not
accept the consultation. However, the ones that did
(18.7%) reported having recovered spontaneously or
after antibiotic therapy. This suggested the reactive/in-
flammatory nature of the masses, and the likelihood of
an improper request for FNA (data not shown).
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The cytological interpretation of cystic salivary gland
lesions, which account for only 8% of all salivary
gland lesions ', is also very challenging. The rea-
son is that the FNAs of these lesions are character-
ized by both low cellularity and a non-specific wa-
tery background, making diagnosis very difficult .
According to MSRSGC, non-mucinous cyst fluid
without an epithelial component should be subcat-
egorized as “nondiagnostic, cyst fluid only”; on the
other hand, mucinous cyst fluid contents without an
epithelial component should be interpreted as AUS,
the reason being that FNAs with mucinous cyst con-
tent may suggest low-grade MEC . For this reason,
MSRSGC recommends first performing an US-guid-
ed FNA to drain the cyst, and, finally, targeting solid
component if it is present.

In our study, 61.35% (n = 100/163) ND FNAs were
categorized as “cyst-fluid only’; 35 of which had sur-
gical follow-ups (35%). As shown in Table Ill, most of
these lesions were non-neoplastic (n = 20, 57.14%),
followed by benign neoplasms (n = 13, 37.14%),
mainly WTs (69.23%). Only two cases were malig-
nant (5.7%): one of the cases was lymphoma and
the other was AciCC. The FNA smear of this latter
case revealed a blood-fluid background containing
numerous histiocytes filled with hemosiderin but no
epithelial components (Fig. 1). The subsequent his-
tological examination of AciCC confirmed the pres-
ence of abundant cystic and microcystic components
of the lesion.

In our study, approximately 10% of salivary gland
FNAs were categorized as AUS (11,1%), a percentage
that closely reflects that recommended by MSRSGC
(< 10 %) 7. The purpose of this category in MSRSGC
is two-fold: to reduce the number of false-negative
diagnoses in the non-neoplastic category and to re-
duce the number of false positive diagnoses in the
neoplastic categories — mostly due to over-diagno-
sis of reactive and metaplastic changes, especially
when associated with inflammation (Fig. 2) 2°2'. We
observed that the majority of AUS cases with histolog-
ical follow-up were non-neoplastic (n = 10/33 cases on
33 total, 30.3%) and WT (n = 11/33 cases, 33.33%).
Indeed, despite having a low ROM, the AUS category
still suffers from a high RON, reaching up to 69.7%
of cases. Accordingly, we investigated its impact on
the accuracy of salivary gland FNAs in discriminating
between non-neoplastic and neoplastic salivary gland
lesions (Tab. IV). When we considered AUS as a pos-
itive index for detecting salivary neoplasms, we ob-
served both higher accuracy (93.17%) and sensitivity
(97%) (Tab. 1V).

In an emblematic case from our series (Fig. 3), we
observed a sample from a left parotid nodule from

a 62-year-old male. The sample showed a highly in-
flamed background and single and scattered groups
of cells, suggestive of squamous differentiation. The
final classification was AUS. Subsequently, the patient
underwent surgical excision with a final diagnosis of
WT with cystic degeneration, inflammation, and squa-
mous metaplasia. In this regard, several studies have
shown that WT is the most common benign neoplasm
classified as AUS, owing to its cystic degeneration
coupled with worrisome cytological features such as
squamous metaplasia 202223, |n fact, in a study by
Zhang et al., 72% of their WT cases demonstrated
squamous metaplasia — a phenomenon most likely
caused by ischemia/infarction, irradiation, or biopsy —
induced tissue trauma 24,

Based on these clinical precedents, in our routine
practice, we usually expect patients to have a neo-
plastic outcome after a diagnosis of AUS. In all these
cases, we generally recommend further testing, in-
cluding a prompt repetition of the FNA and the inte-
gration of additional imaging procedures such as MRI
and CT “.

The purpose of adding the SUMP category in MSRSGC
was to classify neoplasms in which the potential of a
malignant outcome cannot be completely ruled-out. In
our study, FNAs with SUMP classification were n = 57,
representing approximately 6% of all FNAs. Among
these, 71.93% (n = 41/57) had surgical follow-up, show-
ing a RON of 95.1% and a ROM of 24.4%.
Considering the ROM observed for this category, we
also evaluated the impact of SUMP in differentiating
benign from malignant neoplasms in our clinical prac-
tice. Interestingly, the best diagnostic accuracy was
obtained when SUMP was considered as a negative
index for malignancy (93.33%). In fact, in our diagnos-
tic routine, we observed a high rate of benign neo-
plasms on follow-ups, with PA as the most common
neoplastic lesion (n = 15 out of 39 neoplastic lesions,
38.46%). In particular, PA was the most common di-
agnosis in the SUMP category featuring basaloid
cells (n = 11, 47.8%), which represent the most fre-
quently described subtype among SUMP diagnoses
(n = 28/40, 70%, see Tab. V). Differential diagnoses
may include adenoid cystic carcinoma, myoepitheli-
oma, or other basaloid neoplasms 6. Conversely, in
our series, the clear cell subtype, mostly represented
by AciCC, showed the highest ROM (100% n = 5/5
malignancies, see Tab. V). In fact, cytoplasmic “clear-
ing” may be associated with either benign or malig-
nant salivary gland lesions representing non-specif-
ic changes resulting from either single or combined
cellular alterations including intra-cytoplasmic lipid,
mucin, glycogen, intracellular edema, and paucity of
intracellular organelles (Fig. 4) “.
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A great game changer in the complex diagnostic sce-
nario of the SUMP category may be the adoption of
molecular testing or immunocytochemical surrogate
markers. Indeed, these approaches might allow for
accurate diagnosis of PA. In fact, salivary gland ne-
oplasms harbor several specific molecular altera-
tions 2. Among these biomarkers are PLAG1 and HM-
GA2 gene fusions; both alterations have indeed been
frequently associated with PA. In fact, a recent work by
Freiberg et al.,?® has demonstrated that NGS testing
of cytological specimens can improve the classifica-
tion of salivary gland neoplasms on FNA. Moreover,
PLAGH1 is also available as a valid surrogate immuno-
cytochemical marker 2.

Conclusions

Interventional cytopathologists play an important role
in salivary gland cytopathology, reinforcing the value
of the MSRSGC as an essential tool in the diagnostic
process. We observed a strong concordance between
our findings and the risk of malignancy predicted by
the MSRSGC categories, particularly for the non-ne-
oplastic, neoplastic benign, and malignant categories.
While certain challenges remain, such as the accurate
interpretation of cystic lesions, our results indicate that
the inclusion of the AUS and SUMP categories aids in
improving diagnostic accuracy. Future studies should
focus on enhancing the diagnostic process by inte-
grating molecular testing and immunocytochemical
markers to further refine the diagnostic reliability of
FNAs, particularly in complex cases.
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