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Abstract

Low-grade intraductal carcinoma is a rare neoplasia with an excellent prognosis, previously classified as low-grade cribriform
cystadenocarcinoma and low-grade salivary duct carcinoma. The tumor mainly occurs in the parotid gland and presents a
ductal phenotype and an intraductal/intracystic growth pattern. It resembles intraductal breast lesions such as atypical ductal
hyperplasia, papillary and cribriform ductal carcinoma in situ. Despite its infrequency, discriminating low-grade intraductal
carcinoma from other salivary gland tumors is crucial, especially because of its favorable prognosis. A 74-year-old woman
with a history of neurofibromatosis underwent a superficial parotidectomy to remove a sharply demarcated multi-cystic
mass, diagnosed as category 4 at FNAC. The histological examination revealed a demarcated but unencapsulated lesion
composed of a bigger cyst surrounded by several smaller cysts, lined by a monolayer or bilayer epithelium alternated with
a cribriform proliferation, characterized by “Roman-bridges”, with occasional micro-papillae. A myoepithelial component,
with a basal disposition, was present, confirmed by intense staining for protein p63 and SMA. Immunohistochemical stains
showed intense, strong uniform positivity for pan-cytokeratin, protein S100, and SOX10. The Ki67 proliferation index was
low (< 10%). A diagnosis of Low-grade Intraductal Carcinoma (LGIC) of the parotid was made. We performed a literature
search in PUBMED for “Intraductal carcinoma”, “Low-grade Intraductal Carcinoma”, “Cribriform Cystadenocarcinoma”,
“Salivary Duct Carcinoma”, and “Low-Grade Salivary Duct Carcinoma”. We selected 17 papers published between 1983
and 2020; the most affected anatomical site was the parotid gland (77/90), followed by minor salivary glands (6/90), the
intraparotid lymph nodes (3/90) and the submandibular gland (4/90). Their main histopathological features are reported in
the paper. Here we present a case report and a review of scientific literature on this topic to provide some essential diagnostic
tools to discriminate this rare entity.

Keywords Low-grade intraductal carcinoma - Cribriform cystadenocarcinoma - Low-grade salivary duct carcinoma -
Salivary gland - Parotid gland

Introduction

Low-grade intraductal carcinoma (LGIC), previously iden-
tified as low-grade cribriform cystadenocarcinoma or low-
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In about 80% of cases, it occurs in the parotid gland and
rarely involves other anatomic sites [1]. LGIC displays his-
tological features resembling atypical ductal hyperplasia or
ductal carcinoma in situ of the breast [2]. It grossly appears
as an unencapsulated uni- or multi-cystic lesion, microscopi-
cally characterized by an intra-cystic proliferation of neo-
plastic epithelial cells associated with a preserved layer of
myoepithelial cells [3]. LGIC grows slowly, rarely develops
metastases [4], and has never been associated with systemic
diseases or cigarette smoking. Since its first description in
1996 by Delgado and colleagues, about 50 cases have been
reported worldwide. Its incidence is low in Italian series,
being as low as 2% of all salivary gland tumors [1].

Searching our pathology unit’s database from January
2000, using the terms “low-grade intraductal carcinoma”,
“low-grade cribriform cystadenocarcinoma”, and “low-grade
salivary duct carcinoma”, we found no cases that met the
above criteria. Here we report an additional case of LGIC
occurring in the left parotid gland of a 74-year-old woman
affected by neurofibromatosis. The neoplasia presented mor-
phological features generally considered an expression of
aggressiveness, such as focal apocrine differentiation and
invasive growth pattern. The patient is still alive and disease-
free after 15 months from diagnosis.

Case Report

A T4-year-old woman was referred to the Maxillofacial Sur-
gery Department of the University of Naples Federico II,
Italy, because of a 6-month-history of left parotid region
swelling. The patient was a heavy smoker and reported a
history of arterial hypertension, neurofibromatosis, and pre-
vious resection of bladder cancer. The clinical examination

Fig.1 a, b Axial CT-Scan: A
neoplasm alters the left parotid
parenchyma and presents
uneven density after enhance-
ment (a)
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revealed a well-circumscribed mass in the inferior portion
of the left parotid gland near the mandibular angle and the
presence of multiple neurofibromas on the skin surface. On
palpation, the swelling was not painful and had a firm con-
sistency. It was movable to the deeper tissue and to super-
ficial skin that appeared normal for color and appearance.
A CT scan (Fig. 1) of the head and neck region showed a
non-homogeneous cystic formation of about 28 X 15 mm.
Following an FNAC examination, the case was categorized
as a neoplasm of uncertain malignant potential (diagnostic
category 4, according to the Milan System) [5]. A superficial
parotidectomy was performed, with the preservation of all
facial nerve branches. The tumoral mass was removed “en
bloc", and no complications were detected during the post-
surgery follow-up (Fig. 2). The patient was discharged from
hospital after 5 days.

The specimen consisted of a superficial parotidectomy
partially occupied by a sharply demarcated multi-cystic mass
of about 2.3 2.7 cm in diameter. Grossly, it showed cysts
filled with a serous/mucoid/hemorrhagic fluid. No necrosis
was macroscopically detected. The histologic examination
showed a demarcated but unencapsulated lesion made up of
a bigger cyst surrounded by several smaller cysts. Cysts were
lined by a monolayer or bilayer epithelium alternated with a
cribriform proliferation, characterized by “Roman-bridge”
pattern with occasional micro-papillae. At high power mag-
nification, it was possible to distinguish a neoplastic epi-
thelial proliferation from a myoepithelial component, with
a basal disposition. Neoplastic epithelial cells were small
to medium-sized and presented mild atypia, eosinophilic
cytoplasm, round/oval nuclei, and occasional prominent
nucleoli (Fig. 3). Moreover, also apocrine differentiation and
cytoplasmic microvacuoles (PAS and mucicarmine positive)
were significant histologic features (Fig. 4). Mitotic activity
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Fig.2 a A 74-year-old female
affected by neurofibromato-

sis with a non-painful and
non-tender swelling of the left
parotid region; b superficial
parotidectomy, with preserva-
tion of the integrity of all facial
nerve branches was performed;
c¢ the superficial parotidectomy
was partially occupied by a
clearly demarcated multi-cystic
mass of about 2.3x2.7 cm in
diameter

Fig.3 a The low-power field
shows a discrete, well-circum-
scribed cyst filled with serous/
mucous material (H&E, 2 X,).
b, ¢ At higher magnification,
the cyst is lined by a bilayered
epithelium with rare islands of
cribriform proliferation (H&E,
4xand 10X, respectively).

d Neoplastic cells present
mild atypia and are small to
medium-sized with eosinophilic
cytoplasm, round/oval nuclei,
and prominent nucleoli (H&E
20 %)

Fig.4 Apocrine cells show larger nuclei, variable nucleoli, abundant
eosinophilic cytoplasm, and cytoplasmic microvacuoles (red arrow)
(H&E, 20 x)

was low, and atypical mitotic figures were not detected.
We observed focal perineural invasion and a focal invasive
growth pattern.

Immunohistochemical stains showed intense, strong
uniform positivity for pan-cytokeratin, S100, and
SOX10 (Fig. 5a,c,d). The presence of a non-neoplastic
myoepithelial layer, rimming the cystic spaces, was con-
firmed by intense staining for protein p63 (Fig. 5b) and
Smooth Muscle Actin (SMA) in this cellular population.
Myoepithelial rim was lacking in the focal invasive com-
ponent. The Ki-67 proliferation index was low (< 10%).
Immunostaining for Androgen Receptor (AR), PSA, Gross
Cystic Disease Fluid Protein 15(GCDFP-15) DOG-1 and
Her-2 resulted negative.
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Fig.5 The figure shows immu-
noreactivity for pan keratin (a)
p63 (b); S100 (c), and SOX10
(d). Epithelial neoplastic cells
present a strong reactivity for
pan keratin, S100, and SOX10;
p63 highlights myoepithelial
cells with basal disposition
(10x)

We concluded for a diagnosis of Low-grade Intraductal
Carcinoma (LGIC). After 1-year follow-up, there was no
evidence of recurrence or metastases.

Discussion

LGIC is an uncommon malignant tumor of the salivary
glands that frequently occurs in the parotid gland. It involves
intraparotid lymph nodes, submandibular glands, and, rarely,
minor salivary glands [1]. We reviewed the scientific litera-
ture concerning Intraductal Carcinomas of Salivary Glands:
Table 1 shows the morphological and clinicopathologic
features of these tumors. Searching the PUBMED data-
base for “Intraductal carcinoma”, “Low-grade Intraductal
Carcinoma”, “Cribriform Cystadenocarcinoma”, “Salivary
Duct Carcinoma”, and “Low-Grade Salivary Duct Carci-
noma” we selected 17 papers published between 1983 and
2020. Table 2 summarizes the key features of the selected
case series. The total number of patients included in the
sorted series was 90, the median age ranged between 43
and 79 years old; 42 out of the 90 patients were female,
47 male and 1 unknown; the most affected anatomical site
was the parotid gland (77/90), followed by minor salivary
glands (6/90, 3 of the hard palate, 2 of the buccal mucosa
and 1 of the tongue), intraparotid lymph nodes (3/90) and
the submandibular gland (4/90). The described lesions
ranged, in the largest diameter, between 1 and 4.5 cm. Inva-
sive growth was described in 20 cases. Most of the reported

@ Springer

cases showed cells with clear nuclei with dispersed chroma-
tin and prominent nucleoli. The oncocytic appearance was
also described. Apocrine features were frequently reported.
The architecture of the reported lesions was mostly cystic
with the presence of so-called “Roman-arches” or “Roman-
bridges”. Some cases had a cribriform or papillary/micro-
papillary pattern of growth. Mitotic figures were absent or
mostly few (frequently described as scattered). Except for
three cases, the presence of myoepithelial cells was always
reported in the analyzed cases. The term Intraductal Carci-
noma was introduced by Chen in 1983 [6], but Delgado first
described the tumor in 1996, reporting 10 cases of salivary
gland lesions with histological features attributable to a low-
grade counterpart of salivary duct carcinoma [7]. It had been
named Low-Grade Salivary Duct Carcinoma and Low-Grade
Cribriform Cystadenocarcinoma before being classified as
Intraductal Carcinoma (IC) in the last edition of the WHO
classification of Head and Neck Tumors [3]. The intraductal
nature of the tumor is demonstrated by the presence of a pre-
served myoepithelial layer (highlighted by immunostaining
for p63), surrounding the neoplastic epithelial component.
Neoplastic cells show particular diffuse, co-expression of
SOX10, cytokeratin 7, and S100 and are generally arranged
in a cribriform, “Roman-bridge” or micropapillary intra-
ductal/intra-cystic growth pattern. Based on the degree of
cytological atypia and the number of mitotic figures, IC can
be divided into Low-Grade Intraductal Carcinoma (LGIC),
Intermediate Grade Intraductal Carcinoma, and High-Grade
Intraductal carcinoma (HGIC) [3]. Moreover, IC has been



1363

Head and Neck Pathology (2021) 15:1359-1371

Tfjosonu
JounsIp pue
UNeWOIYd
uropned pas1adsip
WLIOJLIQLIO 1O Apouy yyim
Parensaus) 19[9NU [BAO
y)m uon /punoi pue
-exaprjoxd wise[doyAo
ddH/seImsy JIe[nqoj-enug o1iydoursoa spue[3 [o1]
onoyur g—| ON /[elonpenuy JUSSAIJ YIM S[[90 Jowng, 71 AJearpes Jouny d a4 I $00T Te3dnoyd ‘M
uroped wioy
-LIQLID )IM 1o[onu
uonergjrord ERA i) p)
[elonpenur pue wse[dojkdo
YIm saIny o1piydoursoa spue[3 [S1] 10
9[qIS11SoN ON -onns renq pauodorjoN yim s[[oo Jowny, 1 AIearfes JOurjy d 8¢ T 9661 ojowale], "X
erdAye
[eIN)oIyoIe
Y spng
uonergjrord
Ten[[od uLoj
-11quIv-opnasd
[e3onpenuy Tepnpue[3
uonoafoxd oyroadsuou
Kreqnded “OI[-10np PAje] opou ydwA|
-0I0TW )M -BOI)UI ‘paje[o (ongea pnoxedenur [L]
91qIS1SoN osed | syonp onsk) Jussald  -noea/ouLvody ueipaw) °| 1 ‘pnored 6 AS‘INS 09 01 9661 ‘Te3eopeseq I
19[oNU dnew
-o1yoradAy
pue wse[doikd
Jo junowe
sam3y [[ews & y)rm spue[3
onoju juonbary ON payiodar joN poytodarjoN  S[[e9 Tereyidyg poyiodarjoN  AIeAIfes JOUTIA A 09 I €861 [9] uwoyD 'L
uIo)
-jed yymoi3 uroped S[[@0 (wo) $3sBD JO
9JBI ONONIN QATSBAUT [exmompry  [ereydooky £301014) 1010WIRIp IS03TR] uoneso| Iopuon) oSe ueIpoJN JoqunN Jeox sioyIny

020C Pue ¢861 uaamiaq paysiqnd sioded oynuaros juelrodwr ysowr ur pojiodar sewourored [elonpenur pue[s Arearfes jo s3urpuy [esrdojoydioly | sjqel

pringer

a's



Head and Neck Pathology (2021) 15:1359-1371

1364

So[onoeA
o101t A[qqnq
QIMOAIYIIR pue wse[doilko
.23puq onkooouo
-UBwIOy],, pue A[reooy 10
Krepidedororu orydoydure
‘WIOJLIQLIO ‘re[nueid pue
‘PIIOS YIIM [[od[onu sno
uonexdyroxd -nordsuoour
1190 yam ‘1o[onu punox
sooeds onsAd /PIOAO IIM apou ydwA| [81]
ON ON pue s)soN Juasald S[[95 Jowny, Se pnoredenuy qd 6S I 1107 °[e3° gamurom ‘T
so[onoeA
QN0 IYOIR orwsedoifo
Krepidedororu pue sjnous
10 Arernided aurroode Teorde
‘WLIOJLIQLIO ‘rjooronu o1iyd
¢ .SayoIe -OUIS0d [BNUAD
-UBWOY,, UM yNm 1eponu
uonerdjrjord ‘wse[doiko
[e3onpenur o1piydoursoa
som3y Im s1onp Adoop ynim (ontea (6]
ono)IW pPaIAeIS ased | onsAd 9318 Juasald S[[99 JownJ, uBIpaw) ¢ pnoreq ATN I L9 € 9007 T8 19 qaIuIom T
S9sBY 7 Ul
S[[99 P103A200UQ
uroped so[nueId ayI|
pI[OS 10 (suor -urosnjodi pue
-euLIoj , 23pLiq SO[ONOBAOIOIW
-uewIoy],, ad£y-ourroode
[eUOISEIJ0 yIMm S[[90 [e3ong
y)IM) WIOJLIq 1[09[oNU [[eWS
-110 ‘Areqpided pue uneWoIyd pue[3
-0IOTW Y)IM pas1adsip Ie[nqrpuewiqns |
SasBD uonergjrord A[ouy s ‘opou ydwAf [L1]
Z ur sain3y [e3onpenul S[[99 [e1oNp pnoredenur | umowyun ‘[e 12 I9[SU2D)
J1oJIW PAIABIS SOsed §,  pue s1onp dNsk) BLIEN-VE | onsejdoaN paytodar JoN ‘pnored 41 1TA8 ‘N L +9 91 $00T -urompuerg ‘]
uI19)
-jed yymoi3 uwroned S[[90 (wo) $3sBD JO
el ONONN QAISBAU [emooyyory  [ereyideoAN A30[01AD) I1010WRIp IS93TR] uoneso| Iopuon e UBIPOJN JoquInN JeQx s1oyIny

(ponunuoo) | sjqey

pringer

Qs



1365

dAdH/sem3y

onoyw |

2[qIS1SoN

saIn3y onojyu

JO dduasald

J[qI31SeN

BWIONS
proydwAj
juaurwold

Kq porued
-woode (102
Ie[NOSBA-0IqY
e Junyoe)
mmonns Arer
-ded pue wiojy
-HqLID yaim
S[[92 Jown) Jo
uonergjrord

ON onsko-Areqideq

uroned
WLIOJLIQLIO
‘Krerided ym
uonexdjrjord

ON 1199 JownJ,

am
-0)IYdIe. PI[OS
1O WIOJLIQLID
‘repnqny yim
uonerjrord
onsAoenur
yIm 18K

ON Te[noofrun)

QIN}OAIYOIE
Krepidedororu
10 WIOJLIQLID
ym sooeds

rjoa[onu
1oUnSIp pue
‘uryeworyd
pasiadsip
‘Io[onu [eAO 0)
punos ‘erd£je
dreI9pOW-0)
P qarm

JuasaIg S[[e0 Jown,

uonw o
-serdojkoenur

pue onex /N

Mo[
‘erd£ye priu

pajiodar jJoN UM S[[9D Jowng,

erd£ye responu
snonordsuoour

JUSsald M S[[D Jowny,

9SBD | UI S[[90
JO UONBIIUQID)
-J1p Qunoody
‘wse[doiko
orrydoydure
0] o[ed pue
[os[onu
jusurtwold
‘UnewoIyd Uy
YA 19[onu
[eAO/punox
PIm s[[ed

JUesAld  Jownj wIojiuf)

KIeAres JOUIN

12l T80

910¢ ewiliysIN "L

[¥] T8

L10T  TyseAeqesep N

[oz]

I SI0C ‘Telonqeyoy 'S

(611

T €10T e Suem 1

911 OONIA

p1[os 10
ON onsAo agre]

uIo)
-jed yymoi3 uroned
QAISBAUY [eIN0IYOIY

S[[00

rereytdaoA N £30103) I1o)owrERIp 1S98IR]

Iopuon e UBIPOJN JoquinN JeQx sioyIny

Head and Neck Pathology (2021) 15:1359-1371

(ponunuoo) | sjqey

pringer

a's



Head and Neck Pathology (2021) 15:1359-1371

1366

SISOIOQU Y] wse[doiko
-Opawod YIm orydoursod
$)SKO pue UI9) 0) ored pue
-Jed WIOJLIQLID 91onu [eord£je
pue pljos Arprru gurm
M sjonp S[[92 Jown)
somn3y pare[ip pue snouojouowt [1]1 TR 3
dnoy arey ON  so[npou [[ewg Juesald puE [[ewg 91 pholed d (94 I 610C  uIydseAol)
uwroned
JSaU pI[OS pue wse[doiko
(semmonns orydoursod
.28puq Ie[nueid juep
-uBwoy,, -unge ‘rjoo[onu
[BUOISBI00 snonordsuod
)IM) ULIOJLIq pUE UNRWOIYd
-110 POJRIISOUQ) paszadsip
‘Kreqpided yim AUy ym
uonjerdjrord 19[oNU punoIx pue[3
som3y onsko-enuy PozZIs-wnIpaw Ie[nqrpuewiqns | [zz] e
10U MO ON /[elonpenuy JUSAId YIM S[[0 Jown], c¢ ‘pnored dTNE €9 S 810C oms3eyeN ‘A
uIo)
-jed yymoi3 uwroned S[[90 (wo) $3sBD JO
9JBI NN QATSBAUT rexmompry  [ereydooky £301014) 1910WIRIp 10310 uoneso| Iopuon) oSeueIpojN JoqunN Jeox sioyIny

(ponunuoo) | sjqey

pringer

Qs



1367

Head and Neck Pathology (2021) 15:1359-1371

uropned
Krepnidedororu
1o Areqided
‘WIOJLIQLID
‘prios ‘onsko
Srdnnu yym

RN A

9 Ul SoInJedy
quroody
‘wise[doiko
orrydoursoa
0) ored a31e|
puER UnRWOIYD
paszadsip
A[ouy 10
Pasuapuod
SEp [pIm
19[oNU PIOAO
/puUnoil ‘s19pIoq
[[23 3ounstput
IIm S[90
Jown pazis

wnpaw-{[ews

wroned
Kxeqnidedoxor
IO WLIOJIIQLID
‘PIIOS “ONSAd
ordnnu yym

spue[3 Arearfes

uoneigjroxd uonesdjrjoxd Jouru g “xef
Sesoju [erpyids [erjoyido -hqrpuewqns | []
snonordsuooug sosed § [eurwn Juasalg [eurwn ‘pnored (¢ d21 ‘N 1T +S €€ 6107 ‘819 BAOIRS 'V
uIo)
-jed yymoi3 uwroned S[[90 $3sBd JO
eI ONONA QAISBAUY [eIN0IYOIY rereydooA A A30101A) 1910WRIp I598IR uoneoo| Iopuen) o3e UBIPOJN JoquInN JBSX sIoyIny

(ponunuoo) | sjqey

pringer

a's



Head and Neck Pathology (2021) 15:1359-1371

1368

QINOIYOIE
MNI-,A8pLq
-uBWIOY,, ®

Jo Areqided 10
Kxeqnded
-0I0TW Y)IM
s1sKoo1oet
JUBUIIUOP Ay}
0] Juadelpe
S1SOU WLIOJLIq
-110 10 8)SKd
-0IOTW IS[[BWS
PAIaNES YIM

AdH O] /seIn ‘saoeds onsko
-3y onojur ¢ ON  paje[ip ‘oSre]

uonerdjroid

[e3onpenur

Kreqnidedoxoru

pUE ULIOJLIQLIO
ym saoeds
onsKo a3xe[

IO saImjonms

synous Teorde
pue wse[doikd
orydoursoa
Ienueid
juepunqge
I[09[oNU JuU
-twoxd ‘rofonu
punoi a31e|
M SaInjeay
auroode ym
Juasald S[[95 JownJ,

synous
aurroode Teuors
-B200 PIIM
wse[doiko
orrydoursoa
juepunqe
pue ‘rjodonu
J[qeLIRA ‘BIS
-ewoyoradAy
‘Toponu a31e|
PIm s[[ed
Jouwn) QuLId
-ody a3ueyd
1199 189[0 YIIm
wse[doiko
jueds pue
unewoIyd
pas1adsip yim
19[ONU [BAO
0] punolI yim
S[[90 Jown)

juesaly  orydiowouojy

€1l w

doysig 'v'r

[c1] e T H

ULIOJLIQLID
[e90] M
sam3y uropned
ON0)IW PAINBIS ON PI[OS 10 SISON
uIo)
-jed yymoi3 uwroned
eI ONONA QAISBAUY [eIN0IYOIY

S[[00

et ytdaoAN £30103) I1o)owrERIp 1S93IR]

Iopuon e UBIPOJN JoquInN JeQx

s1oyIny

(ponunuoo) | sjqey



1369

suonzodoxd
J[qeLIeA UL
suxayed prjos
10 ‘Arepnided
‘WIOJLIQLID
‘syym erpeyido
paQi13Iy 10
Kreqnidedoror
ym s1sAd

SOSED 9 PIZIS-9[qRLIBA

SUOT}I09S
uonejideoap
pue ‘sjnous
auroode
‘synous [eorde
‘rjosonu
juourtwold
A[[euoISBI00
YIm 19[onu
Ie[NOISIA
‘wse[doiko
orrydoursoa
PIm s[[eo

suroody

UuneWoIYd AUy
pue ‘rjod[onu
snonordsuoout
‘ro[onu [eAO
M SAINJed)
apeig-are
-IpauLIuI

0) -MO] (1M
wse[doiko
orydoyduwre
PIm S[[eo

Juesald  Jown) [eproqn))

pue[3 1e[
-nqlpuewqng |

‘priozed 8

[Tl TR0

6 0C0C  YoISH nyS-uljy

uIo)
-jed yymoi3 uroned
QAISBAUY [eIN0IYOIY

S[[00

rereytdaoA N £30103) I1o)owrERIp 1S98IR]

uoneso|

Iopuon e UBIPOJN JoquinN JeQx sioyIny

Head and Neck Pathology (2021) 15:1359-1371

(ponunuoo) | sjqey

pringer

a's



1370

Head and Neck Pathology (2021) 15:1359-1371

Table2 Summary of clinicopathological features of salivary gland
intraductal carcinomas reviewed in case series

N° of selected papers 17
Year of publication (range) 1983-2020
N° of cases (total) 90
Median age (years) Min 43
Max 79
Gender F 42
M 47
Unknown 1
Anatomical site Parotid gland 77

Minor salivary gland 6
Intraparotid lymph node 3
Submandibular gland 4

Largest diameter (range) Min 1 cm
Max 4.5cm
Tumors with invasive growth 20
pattern

recently further divided into two morphologic and immu-
nophenotypic subtypes: intercalated duct type and apocrine
type. Strong positivity for S100 and SOX-10, negativity
for AR and mild atypia characterize the pure intercalated
form. Instead, the apocrine type lacks S100 and SOX10
expression and shows a strong positivity for AR. It is com-
posed of a pure apocrine population of cells with abundant
eosinophilic granular cytoplasm, large nuclei with promi-
nent nucleoli and apocrine snouts [8]. The last classification
has been recently confirmed by molecular investigations,
which revealed a particular association between NCOA4-
RET gene fusion and the intercalated variant, and between
TRIM27-RET gene fusion and the apocrine variant [2].
The focal invasive pattern of growth has also been reported
and well-described [9], especially in the apocrine variant.
However, in clinical practice, a clear distinction between
these two variants is frequently difficult to make, and mixed/
hybrid IC, with morphological, immunohistochemical, and
genetic features of both intercalated and apocrine types, are
reported [10]. Due to its analogy with atypical ductal hyper-
plasia and ductal carcinoma in situ of the breast, IC has
been considered a preneoplastic lesion. In particular, Del-
gado first and other authors later investigated the relation-
ship between IC, called low-grade salivary duct carcinoma
at the time, and salivary duct carcinoma (SDC), assuming
that they were opposite extremities of the same spectrum of
salivary gland neoplasms [11]. However, they are currently
considered different entities because of their morphological,
immunohistochemical, and molecular features. Intercalated
duct-type IC shows intense positivity for S100 and SOX-
10, and negativity for AR and GCDFP-15. A continuous
layer of p63 positive myoepithelial cells surrounds the tumor
cells. Conversely, SDC is a high-grade neoplasia made up
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of pleomorphic apocrine cells, with S100 negative and AR/
GCDFP15 positive immunophenotype. Despite the fact that
this immunoprofile is shared with apocrine type IC, SDC is
widely invasive and never rimmed by myoepithelial cells
[12]. Moreover, the recent identification of RET rearrange-
ments in ICs, but not in SDCs, has finally confirmed the
clear distinction between these two neoplasms [2]. SDC has
specific genomic alterations such as HER2-neu gene ampli-
fication and hotspot mutations of PIK3CA and HRAS. The
latter two mutations were found in a rare form of ICs with
apocrine features, high cellular grade and widespread inva-
sion that could represent a precursor lesion of SDC [13, 14].
Thus, IC is a rare but widely debated neoplasia. It has a good
prognosis, and therapy consists of surgical excision only.
Therefore, it seems necessary to distinguish IC from other
salivary gland neoplasms with more aggressive behavior but
similar morphological features.

The WHO Classification term “intraductal carcinoma”
is confusing and, according to previous studies [2, 12, 12],
it is feasible it will be changed again with a more appropri-
ate definition that summarizes its origin from intercalated
ducts, the intraductal or invasive nature of the lesion, and
differences from other salivary gland neoplasms [2]. In our
experience, this was the first case of intraductal carcinoma
of salivary glands and, to the best of our knowledge, is the
first case reported in a patient suffering from neurofibroma-
tosis. Moreover, it is particular because of the combination
of prominent histological and immunohistochemical features
of intercalated duct type LGIC with focal apocrine differ-
entiation and an invasive growth pattern, which complicate
differential diagnosis. In our opinion, a reclassification of
this pathological entity and a better definition of the mor-
phological and molecular diagnostic parameters could make
the diagnosis of this rare neoplasm more straightforward.
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