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The author, a pathologist at a general hospital in a regional city in Japan, discusses the current status of
mesothelioma diagnosis and refers to recent develop in mesotk treatment. Mesothelioma is relatively
rare and closely related to asbestos exposure. [tusually occursin the pleuraand peritoneum and is highly histologically
diverse, making differentiation from various carcinomas, sarcomas, and reactive lesions difficult. Compared to the
United Kingdom (UK), which was alse dependent on imports like Japan, Japan's restrictions on asbestos imports were
delayed by 10 to 15 years, While the number of mesothelioma patients in the UK is declining, a significant increase in
mesothelioma cases is inevitable in Japan. A good relief system for patients and their surviving families has already
been established and is currently operational. Furthermore, the combination of immune checkpoint inhibitors
and chemotherapy is expected to significantly improve the prognosis for mesothelioma patients. Under these
circumstances, even surgical pathologists at regional hospitals bear a great responsibility to diagnose mesothelioma
quickly and accurately. To achieve this, immunohistochemical techniques using mesothelioma cell markers such as
BRCA1-associated protein 1, methylthioadenosine phosphorylase, and Merlin/neurofibromatosis 2, as well as the
introduction of cyclin-dependent kinase inhibitor 2A-fluorescent in situ hybridization method, are necessary as soon
as possible. To improve mesothelioma diagnosis in daily clinical practice, not only biopsy tissue but also cytological
smears and cell block materials should be properly examined.

(CDKN2A) abnormality [3]. Because Japan was delayed
in restricting and banning asbestos imports compared to

Mesothelioma, a relatively rare disease, develops Western countries, the number of mesothelioma patients
more frequently in the pleura (more than 80%), followed  is expected to increase over the next 10 years or more. The
by the peritoneum (15-20%), and less frequently in the  author, a surgical pathologist in a local Japanese city, has
pericardium and tunica vaginalis testis (less than 1%) recently encountered more cases of mesothelioma in daily
[1, 2]. Most cases are clearly related to asbestos exposure ~ practice than in previous years. From this perspective,
(more than 80%), and it is well known that ashestos the author will discuss the current situation and future
fibers can cause a cyclin-dependent kinase inhibitor 24  challenges of pathological diagnosis of mesothelioma in

Introduction

Digital Journal of Science (DJS)

g o et devopmnts b st
Discussion

In fspan, asbestos Bas bren eomplecey. rellant oo
pars The kmpors tessd fom the. 19604 At

protein with FGF-lke dosmsies 1 (HEGH}—with comer

Warkd War Il and remained at bigh levels foc about 20 show 100% spec
i In

yoars from 1 1975, However, restrictians.

on eruain types o sshestos begania 1995, and acompiete

RS, ik ey el 5 e g, v
appromimtedy 10 10.15 ywars later,

i Waeaio rovund 1 st rlbe o
mesothebioma dagnosis |7

i o
plastciy, aml eacellent esisiance ta heat, iesulation, acd

e,
already peabed and is new declising [n fapan, however,
smal nussbecs of patiests egan appeacicg in the -
19708 an havesteadily Increased, with the peak expested.
it 2030 and ZO40. Thiss, mesehclioma Can mokonger

used cvens 3t Gty howpitals. Hos

‘el
~  specific mekers and FUSH are 50l limstod and: should be
ccessary. sphes

troduced pers whdly. W FISH &
marst b sens o spocialeed fciries.

blops tissue is usually used for disguosis, it
m.r.nmpmmneumummummmmn

hat. irmmunol il
s o el e, g s s oo ik
materials are comparable o those from biopsies (6, 7].
However, suchtesting s rarety performed in ity hospitals,
pusing a e hallenge.

Hegartiog trustment. chemotbaraps. surgery, 108

regganal gereral hospitals.

In 2005—ibe same year fapan banned acbectos

. cases wecur
g mear the leciliy: This highlighied the fsve of
s B Gop AL o

with unsacistacsory results (B 9]. Becency. inmmne
chechpoint inhibiors bare eaerged 35 pronising

i riied

e nmiecnbe mesoietoms it (13, 1 18 &

miind il snb it st

Patents, progaass mpeveed and repenic

TGRY e e s, g s ot o ey
Japan

e
am o paens
Srpiruivi

tiop

iy el i eperiod
by

Mistologicall, mesotbelioesss are highly deverse,

cancor er metsstatic disease i wnwhnychaﬂm Incresse n meson

o b SRt and oty e elcsy o
approach.
Canclusion

30,0 sl el sysme foe mesothelsoma paticnts

st e ey plce s 1o
mesotheliom cases s incvieable i

ferenriszion froe

years.

s (oray fllelan ubes. ) .m., For

e cirumises, cargical pathologs at cay basplals

eeicthent e martartesochas e, Wit
1 (WI-1), podogianin (D2-40), 34 bear: developn

diagnosing mesathelionsa btk
Ty ond ey T suppor e
0 enescihelloms cel markers 2md the FISIE

* Surijcal Pathologied 3¢ Local Hospital Digial 151 2461, 136
Page 213

Digital Journal of Science (DJS)

thad et b st o, ol
practce, the agnastic use of smears and cel
D 40 o Vet s o rpin
30 syssematized.

Ethical Approval

e part,

relatianto ashestos exposure. BMC Cancer 19{1F 507.
« Kt 5 Yo 3 () e e
of srwlbetoms durlitc petghlsorbinsd

v o s o Care Nt 170N 3 A

5 Yoy M, Battsora W, Barry TS, Hwang HC. Hacchi CE. o6
a

i sccnrdance with local and eatianal guidance.
Consent

Wrifien informed consent was obtsiaed from the
patient for publicatios of this aticle.

Conflicts of Interest

conflct of inteveets regarding
e ot of i e reper

Data Availability

AL et dk i the e rr e bl
with the zuppating Infsrmstian Hle.

Funding
None
References
1. (2021) Wi Clssifcation of Tsmours Eioekal ard.
s Thorasie Tumours: WHO Clssficadion of Tumoers.
(5" cdinssn) AR Publications.

2. s AN, Crapel 08, oo 8, Deasley Mo, brcie
Lo (2024 Gl o ol gt of

o e e, st mtorest group.
ey

& Ketunen F. Saviboki . Sammki K. B T
Nashala F, < ol (2019) CORMZA copy pmber
rpetobidponiboseclish il osuierd

epitheliohl mesobelivesa from _ aenocarcivoms:
idemificatin ofa throe aatiboddyimmunohisto<hemical
il senchivity and specificty. Nod

panel wich
Pachol 19(8): 514-523

6 Nabesbima K. Hamsasaki M, Kinoshita Y, Matsumoto

Ngtammibeol 7 (2022) Upsdate of pathedogical
diges o it mrsabeliine g el

Based morpholagical bechnkyses, for Both hiskckogical

389

and eywlogical ievestignions. Fathol bnt 26
0L

7. Nabeshima X, Mats Hamasaki M, Hida T,
el Tt (2018 o o 16 IS o ittt

of msochelioms in smede Dreps
Diag Cyteguathal 44(3), 774-780.

i 15 i A P ol
Persones!

e, SOl i 225 208

% Mong L Fine . B 5 X Fame K. 025)
nm-w. mie Ienratberacs:
T Imuthaopy e Tt o

Plewa esohelma teod 158 670

10,832 , Scherpereel A Noreak AK,
S 1k (RAIT) i avsrah i mamh
B el et i mepoth
(CheckMate 743): 2 multicentre, randomised. oper
et phae s Lot S07(10272): 575-386,

TAChioc LI 08 (1024) tmmurotherapy o esmerd
of pleural g
e et o THOT S 35 19 10021

* Surijcal Pathologied 3¢ Local Hospital Digial 151 2461, 136
Fage 33




vol19 N0.6.2026 FMC NEWS

RIS HTR

BB R

ZDE Mini-Review: Soft Tissue Myoepitheliomas: A Discussion of Pathological
Characteristics and Fusion Genes. Author: Hiroshi Sonobe, Department of Diagnostic

Pathology (S =L & a2 —HR{E0H B R BEA R E Bl OB s - 53 RS 22 B W R 23
Clinical and Medical Research and Stdies (2025) 4 [5] 1-3.icfg&E I E L7,

sk
Copyeiha. 025 Mo b

www.alcrut.com
Copyright: © 2025 Hiroshi Sonobe

Ootrgs ey s ens
Chemeccn

houm o
V) 20 s et

Medical Research and Stu

ey g1 e 8 o, ok, o e b e st

Soft Tissue Myoepitheliomas: A Discussion of Pathological
Characteristics and Fusion Genes

[Formpraritiory
a....s.........._...‘.-.»...-_,.u.........

Running Head: Pathology and Fusion Genes in Soft Tissue Myoepithelioma

Hiroshi Sonobe®, Rika Omote

Tow sutory ik Pk Witk Tommoets, Depuromen o

s ree o
e s s

Department of Diagnostic Pathology, National Hospital Organization (NHO) Fukuyama, Medical Center, Hirashima, Japan.

Vo St e Al .

Retreaas:

*Corresponding Author: Hiroshi Sonobe, Department of Diagnostic Pathology, National Hospital Organization (NHO) Fukuyama,

Medical Center, Hiroshima, Japan. v m}rmulﬁﬂm&»::aman

iien et e JAALA £

Received Date: August 15,2025; Accepted Date: August 26,2025; Published Date: August 28,2025

Citation: Hiroshi Sonobe, Rika Omote. Soft Tissue Myoepitheliomas: A Discussion of Pathological Characteristics and Fusion Genes, |
Clinical and Medical Research and Studies, V (4)1(5), DOI: 10.59468/2836-8525/124

Copyright: @ 2025 Hiroshi Sonobe. This is an open-access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are

credited.
Abstract:
Owing to the diversity in cellular morphologies, nuclear atypia, pr patterns, and d matrices, rare soft tissue myoepitheliomas are often
challenging to diagnose based solely on histopathological features. Benign tumors require di iation from lei ic tumors,
gaslroinumna] stromal tumors, and soll:ary fibrous tumors. Due to and overlaps, should be
from keletal my d proximal epithelioid sarcomas, rhabdoid tumars, myoepithelioid tumor of the vulvar """“‘»'.T'""".::G‘i o Tty kg e iy e

regions, and myoepithelioid tnmorwith chordoid features, Therefore, appropriate use of various markers, including myoepithelial cell markers and markers

specific for other benign and malignant soft tissue tumors is essential.

To date, tumor-specific fusion genes have been identified in various soft tissue tumors, p useful )l to di

insoft tissue fusion genes orEwIngsarmma breakpoint region 1 [BA'SR]]or Fused in Sarcoma [FUSJgenewIlhvarlous pamler
fusion genes to EWSR1 or FUS h Iy been identified. However, the relationship between these fusion genes and

clinicopathological features has not been fully elucidated. Furthermore, ther based on these findings have not yet been developed.

Therefore, further research is needed to clarify them.

Keywords: tumors; fusi

Introduction:

Soft tissue myoepitheliomas display a wide clinical spectrum, ranging from
Anatomically, myoepithelial cells are found in the ducts and acini of various yoepl pay pe nging

glands, including the salivary, mammary, lacrimal, and sweat glands, and
glands in the respiratory system. Myoepitheliomas usually arise in these
organs and tissues [1-5], and rarely also occurring in soft tissues, bones, and
viscera where myoepithelial cells are generally absent [6-9). Such
myoepitheliomas occur in a wide range of age groups, from infants to the
elderly, and clinically exhibit a range of benign to low- to high-grade
malignancies. Histologically, tumor cells exhibit oval to spindle shapes, mildly
to severely atypical or pleomorphic nuclei, and a variety of growth patterns,
including irregular fascicular, lobular, or glandular, often with diverse
backgrounds such as fibrous, hyalinized, myxoid, or chondroid stroma. This
heterogeneity and diversity in the histopathology [6-9] results in these
histopathological similarities and overlaps with various other benign and
malignant soft tissue tumors, making the pathological diagnosis extremely
challenging. Therefore, to confirm the diagnosis of such soft tissue
various helial markers, as well as markers
specifically expressed in other soft tissue tumors require evaluation in
addition to histological features.
In recent years, molecular and genetical studies, particularly of
myoepithelioma arising in soft tissue and bone have revealed fusion genes
related to Ewing sarcoma breakpoint region 1 (EWSR1) and Fused in Sarcoma
(FUS), as well as several unrelated fusion genes [9-12]. However, the
relationship between these fusion gene patterns and the cllnlmpalhnlayal
features of rare soft myoepithelioma has not yet been fully el

benign to malignant. Histologically, similarities and overlaps with various
benign and malignant soft tissue tumors are often observed, making a
definitive diagnosis difficul s exhibit spindl helioid cell
and resemble benign soft tissue tumors, including leiomyomas, neurogenic
tumors; gastrointestinal su'omal wmors, and suhtary fibrous tumors. In
cases, tu logical features, with

tumor cells exhibiting diverse morphnlagues including eosinophilic,
il or clur ytopk , nuclear atypia,
tructures, mitotic figures, and even

rhabdoid cells. Tumor cell nuclear loss of integrase interacting factor
1/switch/sucrose nonfermentable complex (SWI/SNF)-associated, matrix-
associated, actin-dependent chromatin regulator subfamily b, member 1
(INI1/SMARCB1), and frequent positivity for marker of proliferation Kiel 67
(Ki-67) and tumor protein p53 (p53) suggest a high-grade malignant
myovepithelioma [13,14]. Additionally, the stroma of the hal:ﬁground exhibits
diverse including fibrous, and
hyalinized featurcs Regardless of benign or malignant form soft tissue
myoepitheliomas are often positive tumor protein p63 (p63), S-100 protein
(§-100), €D10, a-smooth muscle actin (SMA), caldesmon, calponin, and glial
fbrillary acidic protein (GFAP). Use of these markers s well as various specific
markers fmmd in Dther

soft tissue tumor

Additionally, therapeutic applications based on the fusion genes have not been
developed. To resalve them, further accumulation of genetic data on this type
of tumors is considered necessary.

Discussion

1, Pathological ch itheli

istics of soft tissue my

Volume 4 Issue 5

and logical diagnosis of soft tissue
2. between soft tissue and
soft tissue sarcomas

Complex features of malignant soft tissue myoepitheliomas suggest
similarities and overlaps with various other malignant soft tissuc tumors.
Extraskeletal myxoid chondrosarcoma (EMC) usually shows mild to moderate
nuclear atypia and is positive for vi $100, epithelial
(EMA), and neuroendocrine markers such as synaptophysin, cluster of

antigen
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Gallbladder cancer with dual genetic variants of PMS2 and BRCA2: a
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Abstract

Background Germline pathogenic variants in BRCA1/2 and mismatch repair (MMR) genes have distinct therapeutic impli-
cations. However, concurrent germline variants involving both pathways are rarely reported in gallbladder cancer, making
identification of the dominant tumor biology critical for treatment selection.

Case presentation A 73-year-old woman presented with advanced gallbladder cancer and a slgmﬁcnnl family hlsmry of
malignancy. Biopsy revealed poorly differentiated adenocarcinoma with focal cell L C

genomic profiling identified germline pathogenic variants in BRCA2 and PMS2, al ide a high tumor burden
(18.2 mutations/Mb). The elevated umor mulauumal burden and the observed mutational profile were consistent with mis-
match repair deficiency; sub y confirmed loss of PMS2 expression in tumor cells. Conversely,
BRCA2 loss of heterozygosity was not detected; our assessment of BRCA-related invelvement was limited to LOH because
HRD soonng was not available from the clinical CGP. Based on an MMR-deficient phenotype, the patient received gem-
isplatin plus pembroli b, achieving a partial response maintained for 8 months. Post-test genetic counseling
was provided, and cascade testing was offered to at-risk relatives; however, no relatives have undergone testing to date
because consent could not be obtained.

Conclusion This case illustrates that integrating comprehensive genomic profiling with mutational signature analysis and

immunohistc

immunohistochemistry can clarify the dominant driver process and guide ir herapy-based ! in gall-
bladder cancer.
Keywords Gallbladder cancer - BRCA2 - PMS2 - mi h repair defici * tumor I burden - MINAS

Introduction Lynch syndrome [2]. Germline pathogenic BRCA/ and
BRCA2 variants are present in approximately 0.2-0.3% and
0.1-0.2% of the general Western population, respectively
[3, 4], and similar carrier frequencies have been reported in
Japan [5]. In Japanese cohorts, hereditary cancer variants
in these pathways have also been characterized in biliary
tract cancer, and Lynch syndrome-associated variants have
been evaluated in large-scale p datasets [6, 7]. The
prevalence of pathogenic MMR variants in Japan has been

d at app ly 0.6% [8]. Accordingly, under
the assumption of independent inheritance, the probability
of harboring both independent germline variants is excep-
tionally low (~0.0016%). With the wider use of comprehen-
sive genomic profiling (CGP), multiple germline variants
are increasingly detected. However, gallbladder cancer with
concurrent germline BRCA2 and PMS2 variants has not
heen report:d Hm we describe such a case and d|scnss its
and th ic i

BRCA1/2 and mismatch repair (MMR) genes (MLHI,
MSH?2, MSH6, and PMS2) are major hereditary cancer sus-
ceptibility genes. Pathogenic variants in BRCAI/2 cause
hereditary breast and ovarian cancer (HBOC) syndrome
[1], whereas pathogenic MMR variants are indicative of
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Invasive poorly cohesive carcinoma with focal signet ring cell features
arising from intracholecystic papillary neoplasm in the gallbladder
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TREEESIR

ﬁ Abstract
7I< ﬁ A woman in her 70s was referred to our hospital aﬂrr screening abdominal ultrasonography revealed a 2-cm nodular
lesion in the gallbladder. Ci st-enh: d phy and ultrasonography revealed multiple

small polypoid lesions mvolvmg Ihe fundus and body. and ]spsmsnoplr: cholecystectomy was performed for diagnosis

MHFEICPNIZHE) < S A BB PEAS i o rominen iy epthla prlraion and ckgroum Tt low-srad b el noplo. Wi 3
(focal signet ring cell features%f£)) % e e e s e e e s i P
WL HOL 2R W HUNE T B ER KIS commponent. and porl cohee cecinoma e prdominany s pyorc imeunophengpe wih focal et
HELRDESZE%2R LIENRE D

Clinical Journal of Gastroenterology

(IF:0.9) Hizpublish& £ L 7=, i1k g N

nal differentiation. Based on these findings, the lesion was dis d as ICPN with 1 invasive poorly cohesive
carcinoma with focal signet ring cell features. Previous ICPN-associated carcinomas with signet ring cells have been
mucinous adenocarcinomas; in contrast, our case showed a small non-mucinous poorly cohesive invasive compoenent.
Thorough sampling is therefore essential in ICPN, because even a minute high-grade invasive focus may affect clinical
management and prognosis.

Intracholecystic papillary - Poorly cohesive carcinoma - Signet ring cell features - Gallbladder -

. N - - . Pa:hology
BHEI B C EFIHDpublish&
iati Introducti
t; b i Lf:o ?gll’rtr\‘vewal.lons belecati panllry pogd ntroduction
PCC  Poorly cohesive carcinoma I hol ic papillary neoplasm (ICPN) of the gallblad-

SRC  Signet ring cell
cT Computed tomography
EUS  Endoscopic ultrasonography

der is defined in the WHO 5th edition as a macroscopically
visible epithelial neoplasm arising from the mucosa and
protruding into the gallbladder lumen [1]. ICPN accounts
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4448. As hydrangeas
Have purple eightfold flowers,

So my dearest lord
Live for eight generations
That I may see him with love.
The above one was composed
on the hydrangea by Left Minister.
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