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[Abstract] This paper systematically elaborates on the key points of diagnosis and differential diagnosis of salivary
gland tumors characterized by a substantial amount of extracellular mucus as a main or prominent feature, and clarifies
the core differential features. The term "mucus-rich" specifically denotes that mucus is a major component of the tumor,
rather than a focal or minor one. This phenomenon is associated with distinct histogenetic mechanisms: it may result
from specific genetic mutations (e.g., AKT1 E17K in mucinous adenocarcinoma) that drive ductal epithelial differentia-
tion into mucus-secreting cells, or from myoepithelial cells secreting glycosaminoglycans that form a myxoid stroma.
Salivary gland tumors with abundant extracellular mucus include mucinous cystadenoma, sialadenoma papilliferum-like

intraductal papillary tumors, mucinous myoepithelioma, pleomorphic adenoma with mucin-rich stroma, mucinous adeno-
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carcinoma, low-grade mucoepidermoid carcinoma, mucin-rich salivary duct carcinoma and intestinal-type adenocarci-
noma. The diagnosis of these tumors is complicated by the dual nature of extracellular mucus: while it is a defining fea-
ture of some entities, it can also obscure key diagnostic architectural features in others, leading to histological overlap
and inconspicuous diagnostic areas. Given the frequent histological morphological overlap among these tumors, immuno-
histochemical findings and molecular characteristics have emerged as crucial differential diagnostic criteria. Core differ-
ential diagnostic points include the following: histologically, there must be meticulous identification of typical structures
obscured by mucin (such as squamoid cells in mucoepidermoid carcinoma and apocrine features in salivary duct carci-
noma); in immunohistochemical staining, CK20 is useful for distinguishing intestinal-type adenocarcinoma (positive)
from mucinous adenocarcinoma (negative), while androgen receptor aids in differentiating salivary duct carcinoma (posi-
tive) from mucoepidermoid carcinoma (negative); and molecular testing plays a critical role in definitive diagnosis (e.g.,
the AKT1 E17K mutation for mucinous adenocarcinoma, MAML2 rearrangement for mucoepidermoid carcinoma, and
MEF2C::SS18 fusion for microsecretory adenocarcinoma). This paper systematically summarizes the core pathological

features and differential diagnostic points of mucin-rich salivary gland tumors, aiming to provide a practical reference

for clinical pathological diagnosis.
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a: HE staining showing that in
sialadenoma  papilliferum-like
intraductal  papillary  tumors
& 4 there are a lack of exophytic
. mucosal squamous epithelium
(as indicated by the arrow); b:
* HE staining showing that in si-

aladenoma papilliferum-like in-

traductal papillary tumors, there is a multicystic structure with papillary infoldings in the deeper portion of the lesion (as indicated by the arrow).

These images were from the Department of Pathology at the Stomatological Hospital of Jilin University

Figure 1 HE staining findings of a sialadenoma papilliferum-like intraductal papillary tumor
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a: HE staining showing abun-
dant extracellular mucin (as in-
dicated by the arrow); b: HE
staining showing that the tumor
cells exhibited prominent cyto-
plasmic clearing due to intracel-
ular mucin accumulation, a fea-

ture that could manifest as a

signet-ring cell morphology (as indicated by the arrows). These images were from the Department of Pathology at the Stomatological Hospital of

Jilin University

Figure 2 HE staining findings of mucinous/secretory myoepithelioma

2 B/ AW L L B JRE ) HE Y

FRWCE/ 53 WAL L B2 55 5 LG-MEC . &% B 7K
20t B 28k VT B MA KR TR R R BRSO
(mucin-rich salivary duct carcinoma, mSDC) % J| .
LG-MEC 81 3 A0 L, {HL[R] s 55 A7 2 B 5 40 Jif A
Hh E) 41 B B bR A A B 5 MA AT DL L
F AT 25 W B M 2 1) s mSDC B T B ARE 4 i 2% 4 1iE
H K AR, b, 38 5 225 4 i PR HE BR 5% %% 1
Jifges
1.4 2R

PA J&—Fh LU0 LR 75 R4 4L 25 ¥ Z2 B Ak Ry
E B R b R PR B 2 o A A S5 L 1) e 8 e
JEL U PA FE LA T REAR ) HOR O D (oral
cavity) VBRI R MR L 2 TR R
ILF30~50 % 159 35501

PA A U R R OB S 2 HEM B
X2 AR UL B 4 R ) B IR A
TR T NS WL R A BTR A 3 A= vl
% T BT B IRORE 0 m £ i 18] 4y e

AR B RPAEEREFENI
(mucin 1, MUCT) ( 3= B4R ICAH IR G5 # s 2 1079)) il
Zh % 1 6 (mucin 6, MUC6) , 1 &5 4 4 2 (mucin 2,
MUC2) . % % 1 4 (mucin 4, MUC4) | 35 % H 5AC
(mucin 5AC,MUC5AC) £ ik 84k . MUCI/DF3 11y
FIRTTRE S A & KB 3 o B PA A AR A OGS

LR ERNEON N A I R ¥ R = AN S

T BB AR, B PA L HE R PA
o, B RRE L ZURT AR Sk IR ) R B (B13) o B
TRORE 2 20 B 20 i 2 B T AR HES A, B
G A 72 1 IR, VR hy 4 G A UM B

8] J3 & & B A PA 75 22 5 LG-MEC Al ME #f
%], 5 LG-MEC A k. , PA A WL g3 f fL Bk A7 7E
WLE Bz 404k, BL % MAML2 22 A & HEBF 7 s ME 5 PA
AH G DL Bl 548 A o

2 B &R R T N i AR R 1 P
2.1 AR SR

MA S — il A 55 UL %) D & 1 e Y R 9, G
FEAE S B t 225 0% 200 O PN R /8 4 L A R T
= H A SR R 0912 Wi R AE I HE H 5 AKTT 3%
PR A S o MA B i LT 1 N B /DN IR R
JiR L OO ) o A R AL TN A R AR O 80 &
i o HRIBEIE A MA B9 R oy 44 K A7 48 4
W, RGP T R B A L B R AN LR
T RR I M LR M S 2 FR T o BTz Mg 5
U, CHGER BRI, InZ R RHiE Rz,
2 BRI AT ME LA S 2 35k 265 728 10 U g T B — 9 5%
PRI 2Nl e Rl . 2005 4E55 3 i WHO Sk 5158
J¥REE 3 25 B ST T MA 00 CREFR IEAE A ) L H 2017
AR 4 ML WHO 43 28 UKL T A5 oK fig B 001 25 1) 26
TR 968 357 U5 28 R HE 45 U i 9% (adenocarcinoma



A BB B ia
- 610 -

2026 E6 A #3455 Fod

Journal of Prevention and Treatment for Stomatological Diseases, Jun. 2026,Vol.34 No.6 https://www.kqjbfz.com

a: HE staining showing abun-
dant extracellular mucin (as in-
dicated by the arrows); b: HE
staining showing that the tumor
cells exhibited a stellate or
1 spindle-shaped morphology and

were loosely arranged, with in-

50 yun™ 3

terconnecting cytoplasmic pro-

cesses forming a reticulated network (as indicated by the arrows). These images were from the Department of Pathology at the Stomatological Hos-

pital of Jilin University

Figure 3 HE staining findings of pleomorphic adenoma
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a: HE staining showing complex
mucin-producing papillary fronds
. projecting into cystic spaces (as
indicated by the arrows); b: HE
staining  showing  abundant
mucin (as indicated by the ar-
rows); c¢: immunohistochemical
~ staining demonstrating that the
- cystic structures were lined by a
. continuous layer of CK7-posi-
_ tive mucinous cells; d: immuno-
histochemical staining showing

that the cystic structures were

lined by a continuous layer of

mucinous cells that were negative for CK20. These images were from the Department of Pathology at the Stomatological Hospital of Jilin University

Figure 4 Morphological and immunohistochemical features of mucinous adenocarcinoma
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HE staining revealing a predominantly microcystic growth pat-
tern. The tumor was composed of uniform intercalated duct-like
tumor cells with cytoplasm that ranged from eosinophilic to clear.
Mitotic figures were rare. The lumens contained abundant baso-
philic secretions. Red arrows indicate the microcystic structures;
yellow arrows indicate the intercalated duct-like tumor cells; and
black arrows indicate the abundant basophilic secretions within
the lumens. The image provided by courtesy of Prof. Jiang Li, De-
partment of Oral Pathology, Shanghai Ninth People’s Hospital,
Shanghai Jiao Tong University School of Medicine

Figure 5 HE staining findings of microsecretory adeno-

carcinoma
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HE staining showing that in low-grade mucoepidermoid carci-
noma, there are cystic spaces that are partly lined by mucous
cells (as indicated by the arrows). This image was from the De-
partment of Pathology at the Stomatological Hospital of Jilin Uni-
versity

Figure 6 HE staining findings of low-grade mucoepider-

moid carcinoma

6 RGN B R B AR I HE B

PERS7T S CKT BHAERS Wi S100 1 SOX10 B PE . i

S A0 ML JED B Y R RS/ b B AH M pe3 PR
mSDC ) MUC2-MUC6 FH 855 8 W LI v i UL
KMAFEES, BILEE/R T SDC 5 ZLHRIE (carcino-
mas of the breast) Z [H] f£7EAH{LIPE (a novel analogy) .

I Simpson 251X mSDC H 72 X, 24 %5 Bk
3 i Ji R T B >409% B, AT B 6 12 18T S8 mSDC.
mSDC 1§ 2 SDC Y — i 52 UL A4, 2 Bk ek 3 #) 240
8 41 25 W (pools of extracellular mucin) £ 45 28 #L
B SDC X3 (5] 7)1 A5 4B FR mSDC i
DA Jir 96 200 B S LA IR R R HE A B S TR
PEE A IR, ¥ 53 20 ) LA D 2 B9 BN TR I 255
Mz 2R TG, Ko HRE
Sy e

mSDC £ 2 5 5 MA %51, MA b 2 53 1
FEZ, BErilttZ hg2hE, BrRe b
U, e = 28 AL SDC X,

3 a: HE staining showing that in
mucin-rich salivary duct car-
cinoma, there are significant
. pools of extracellular mucin (as
indicated by the arrows); b: HE
staining showing that mucin-
rich salivary duct carcinoma

are commonly accompanied by

areas of conventional salivary duct carcinoma (as indicated by the arrows). These images were from the Department of Pathology at the Stomato-

logical Hospital of Jilin University

Figure 7 HE staining findings of mucin-rich salivary duct carcinoma
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Table 1  Differential diagnosis of mucin-rich salivary gland: localization, key morphological, immunohistochemical and molecular
findings
Entity Localization Key morphological features Immunohistochemistry Molecular findings
MCA The parotid gland and A unicystic or multicystic non-invasive The lining cells show a simple lu-  None

the minor salivary
glands of the lip and

buccal mucosa

Mucinous/

secretory  ate, and submandibu-
variant of  lar gland

myoepi-

thelioma

The parotid gland, pal-

bland neoplasm with an oncocytic or mixed
epithelial lining; a variable papillary com-
ponent; a demonstrable basal cell layer; no

lymphoid stroma

Composed almost exclusively of myoepithe-

lial cells with no invasive growth; the tumor

is typically encapsulated (except in minor
salivary glands); the stroma may be myx-
oid; abundant intracellular mucin is a rare

finding

minal phenotype (CK8/18), sup-
ported by a p63* basal cell layer;
S100 and SOX10 are usually ab-

sent or only focally expressed

The myoepithelial cells were posi-

tive for keratins, S100, SOX10,

PLAG]1 rearrangement

and myoepithelial markers such

as p63, calponin, and SMA
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Entity Localization Key morphological features Immunohistochemistry Molecular findings
SP-IPT The tongue and retro-  The lesion is comprised of multiple tubular  The outer myoepithelial cells BRAF p.V600E mutations were
molar area and cystic structures of variable size and were positive for CK7, p63, SMA, identified in a subset of cases
shape; these tubulocystic structures are vimentin, S100, and SOX10,
lined by a double or multilayered epithe- whereas the inner ductal cells ex-
lium, often exhibiting a micropapillary pressed CK7, S100, and SOX10
growth pattern; the outer layer consists of
myoepithelial cells, and the inner layer is
composed of ductal cells, indicative of in-
tercalated duct differentiation
PA The parotid gland, pal- It is characterized by an admixture of bilay- The tumor typically shows strong, PLAG1 or HMGA?2 alterations
ate, and submandibu-  ered ductal structures, myoepithelial cells,  diffuse positivity for pancytokera- (in select cases)
lar gland and a chondromyxoid or fibrous stroma, tin and CK7 (accentuated in duc-
with no evidence of invasive growth or ma-  tal areas), along with various myo-
lignant cytomorphological features epithelial/basal markers (cal-
ponin, SMA, S100, SOX10, p40,
CK5/6). GFAP is often strong in
myxoid/myoepithelial regions
MA The intraoral minor A salivary gland malignancy with abundant  The tumor is positive for CK7 and AKT1 p.E17K mutation (in se-
salivary glands intracellular or extracellular mucin; no fea- negative for CK20 lect cases)
tures of other mucin-producing salivary
gland neoplasms
MSA The palate and buccal A salivary gland malignancy with a The tumor is positive for S100 MEF2C::SS18 fusion
mucosa microcystic-predominant growth pattern; and p63 but negative for p40 or
bluish secretions; fibromyxoid stroma; mo- ~ mammaglobin
notonous tumor cells
LG-MEC  The parotid gland, Salivary gland carcinoma with mucous, in-  In most cases, LG-MEC is posi- MAML2 rearrangement (in se-
submandibular and termediate, and squamoid cells tive for p63/p40 and negative for  lect cases)
sublingual glands, pal- S100/SOX10
ate and buccal mucosa
mSDC The major salivary A complex architecture, including solid, The tumor is positive for AR The potential relevant molecular
glands cribriform, and papillary-cystic patterns, alterations may include andro-
with frequent comedonecrosis; the tumor gen receptor (AR) expression/
cells typically exhibit apocrine features amplification, ERBB2 amplifica-
tion, PI3K pathway abnormali-
ties (including PIK3CA muta-
tions and PTEN loss), and a
BRAF p.V600OE mutation
SC The parotid gland, sub- A malignant salivary gland neoplasm of a The tumor is positive for S100, ETV6:NTRK3 fusion is present
mandibular gland, oral ~single cell type with vacuolated, colloid- SOX10, and mammaglobin; nega-  in most cases
cavity, lip, soft palate  like secretory material; no zymogen cyto- tive for p40/p63
and buccal mucosa plasmic granules
Intestinal-  The parotid gland, A salivary gland carcinoma characterized The tumor is positive for CK20, None
type ad- hard palate, buccal by tall columnar cells forming a glandular/  CDX2 and CK7
enocarci-  mucosa and lips tubular architecture and lacking the mor-
noma phological, immunohistochemical, and mo-

lecular features of other salivary gland or

metastatic carcinomas

MCA: mucinous cystadenoma; SP-IPT: sialadenoma papilliferum-like intraductal papillary tumor; PA: pleomorphic adenoma; MA: mucinous adenocarci-
noma; MSA: microsecretory adenocarcinoma; LG-MEC: low-grade mucoepidermoid carcinoma; mSDC: mucin-rich salivary duct carcinoma; SC: secretory

carcinoma
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