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Abstract: Low-grade cribriform cystadenocarcinoma (LGCCC), also known as low-grade salivary duct carcinoma and
low-grade intraductal carcinoma, is an exceedingly uncommon neoplasm of salivary glands. It is characterized by
cystic, papillary, and cribriform proliferation that histologically resembles atypical ductal hyperplasia and low-grade
ductal carcinoma in situ of the breast. The authors herein report an additional case of LGCCC of the parotid gland.
A 42-year-old man presented with a slowly enlarging, painless mass on his right postauricular region that had been
present for ten years. Computed tomography showed a relatively well-circumscribed, multicystic mass, measuring
2.5 x 2.7 x 3.5 cm in the right parotid gland. The patient underwent a subtotal parotidectomy with preservation
of the facial nerve. Microscopically, the tumor had a typical feature of intraductal growth pattern composed of low-
grade ductal epithelial cells with cribriform, micropapillary, or solid patterns. Immunohistochemically, the tumor
cells showed diffuse expression of CK AE1/AE3, CK7, vimentin, S100, mammaglobin, and SOX10. Tumor cells were
negative for DOG1, androgen receptor, p53, CD117 and Her-2. Immunostaining for myoepithelial markers (p63,
p40, smooth muscle actin, HHF35 and calponin) displayed a continuous rim of myoepithelial cells around all tumor
cysts and ducts. There were no signs of local recurrence or metastasis at his 14-month follow-up.
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Introduction

Low-grade cribriform cystadenocarcinoma (LG-
CCC) of the salivary gland is a relatively recently
described neoplasm that histologically resem-
bles atypical ductal hyperplasia and low-grade
ductal carcinoma in situ of the breast [1]. It is
characterized by predominant intraductal gro-
wth, luminal ductal phenotype, bland micro-
scopic features, and favorable clinical behavior.
This entity was originally designated as low-
grade salivary duct carcinoma and considered
to be a variant of salivary duct carcinoma by
Delgado et al. in 1996 [2]. However, the 2005
World Health Organization Classification of
Head and Neck Tumors adopted the term
LGCCC and regarded it as a variant of cystade-
nocarcinoma [1]. These tumors have been also
referred as low-grade intraductal carcinomas in
the literature [3]. Their relationship to cystade-

nocarcinomas and conventional salivary duct
carcinomas remains unclear, and controversy
in terminology has yet to be resolved [3].

The incidence of LGCCC is difficult to ascertain,
but it seems to be a very rare tumor. Few cases
have been published so far, and most histopa-
thologists are not familiar with this entity. The
authors herein report an additional case of
LGCCC of the parotid gland in a 42-year-old
man. The clinicopathologic and immunohisto-
chemical features of this neoplasm, together
with its main differential diagnoses are dis-
cussed.

Case report
A 42-year-old man presented with a slowly

enlarging, painless mass on his right postau-
ricular region that had been present for ten
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Figure 1. Axial computed tomography showing a
relatively well-circumscribed, multicystic mass in the
right parotid gland (arrow).

years. The patient reported a 10-year history of
smoking (2 packs per day) with no alcohol con-
sumption. The patient’s past medical history
included hypertension and hyperlipemia. His
family history was unremarkable. The clinical
examination showed movable firm nodule mea-
suring 4 cm. No skin abnormalities were noted.
There was no facial palsy or palpable lym-
phadenopathy. Routine hematologic and bio-
chemical examination, chest radiograph, and
abdomen ultrasound appeared normal. Com-
puted tomography (CT) showed a relatively
well-circumscribed, multicystic mass, measur-
ing 2.5 x 2.7 x 3.5 cm in the right parotid gland
(Figure 1). The lesion had a smooth and uni-
form enhancing wall and thin internal septa-
tion. A subtotal parotidectomy with preserva-
tion of the facial nerve was performed follow-
ing a clinical diagnosis of benign parotid gland
lesion.

Grossly, the surgical specimen measured 5.5
cm in the greatest diameter. On cut surface, it
showed a well-circumscribed tumor with cystic
spaces of varying size filled by gelatinous con-
tent or hemorrhagic fluid. The tumor was gray-
ish-yellow in color. Microscopically, a well-cir-
cumscribed but nonencapsulated tumor was
found within the atrophic parotid tissue with
extensive fibrosis. The tumor was composed of
large cystic ducts of variable diameter admixed
with smaller proliferating ducts (Figure 2A). The
larger cystic structures were lined mainly by a
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thick layer of proliferating, bland ductal cells
forming a cribriform pattern or anastomosing,
intracystic micropapillae with alternating areas
of single layer or multilayered flat, low-cuboidal
cells. The separate smaller ductal structures
were variably filled with papillary ductal epithe-
lium creating a solid to cribriform pattern occa-
sionally characterized by “Roman Bridge” for-
mations (Figure 2B). The tumor cells are small
to medium sized with pale to eosinophilic cyto-
plasm. The nuclei were oval or round with finely
dispersed to vesicular chromatin and incon-
spicuous or small nucleoli (Figure 2C). No mito-
ses were seen. Apocrine differentiation with
apical snouts and cytoplasmic microvacuoles
were present in some ductal cells. Some tumor
cells contained intracytoplasmic mucus or lipo-
fuscin-like, yellow to brown pigments. Necrosis
was absent. A layer of flat, thin, or elongated
myoepithelial cells beneath neoplastic ductal
cells was visible at the periphery of some ducts
and cysts (Figure 2D). No evidence of invasion
was seen. Hemorrhage, abundant foam cells,
cholesterol clefts, and hemosiderin were pres-
ent within the dense hyalinized stroma. Immu-
nohistochemically, the tumor cells showed dif-
fuse expression of cytokeratin (CK) AE1/AE3,
CK7 (Figure 3A), vimentin (Figure 3B), S100
(Figure 3C), mammaglobin (Figure 3D), and
SOX10 (Figure 4A). Tumor cells were negative
for DOG1, androgen receptor, p53, CD117/c-kit
and Her-2. Ki67 index was less than 1% (Figure
4B). In addition, immunostaining for myoepit-
helial markers, such as p63, p40 (Figure 4C),
smooth muscle actin, HHF35 and calponin
(Figure 4D), displayed a continuous rim of myo-
epithelial cells around all tumor cysts and
ducts.

On the basis of these histological and immuno-
histochemical features, the final diagnosis of
LGCCC was established. The patient’s postop-
erative course was uneventful. There were no
signs of local recurrence or metastasis at his
14-month follow-up.

Discussion

LGCCC is an exceedingly rare neoplasm. To
date, only 51 cases, including the present case,
have been reported in the English literature
(Table 1) [2, 4-24]. 28 tumors occurred in
women, 22 tumors occurred in men, and, in 1
tumor, the sex of the patient was not stated [8].
The reported mean age at presentation was
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Figure 2. Histopathological findings. A. Low magnification shows multiple
cysts of variable size and smaller ducts with intraductal proliferations (he-
matoxylin-eosin, x 40); B. The large cyst is lined by a thick layer of proliferat-
ing ductal cells forming anastomosing, cribriform pattern with alternating
areas of single layer flat, low-cuboidal cells (hematoxylin-eosin, x 100); C.
The tumor cells exhibit a cribriform architecture with intracystic micropapil-
lae (hematoxylin-eosin, x 100); D. High magnification shows tumor cells with
low-grade round to oval nuclei and eosinophilic cytoplasm. An attenuated
layer of myoepithelial cells could be clearly identified around some of the
tumor nests (hematoxylin-eosin, x 400).
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Figure 3. Tumor cells showed strong and diffuse immunoreactivity for CK7
(A), vimentin (B), S100 (C), and mammaglobin (D) (x 100).

accessory parotid gland in 1
tumor (2%), submandibular gl-
and in 2 tumors (3.9%), and
the minor salivary glands of
the oral cavity in 4 (7.8%) tu-
mors. The initial symptom at
presentation was usually an
asymptomatic and slow grow-
ing mass. No facial nerve pa-
ralysis has been recorded in
any patient although one pa-
tient complained of paresthe-
sia along the upper neck and
ear [9]. The duration of the
symptoms before presenta-
tion ranged from 2 weeks to
38 years. The tumor size var-
ied from 0.7 to 5.3 cm. Most
of the cases were treated with
local excision without radio-
therapy. All but one case have
neither tumor recurrences nor
evidence of regional or distant
metastases after 3 months
to 19 years. The exception tra-
nsformed to a higher grade
neoplasm and developed cer-
vical nodal metastases [9].
This patient remains well with
no recurrent disease 91 mo-
nths after surgery. Thus, con-
servative resection of the in-
volved gland, without neck
dissection or adjuvant radio-
therapy is adequate treatme-
nt, unless there is histological
evidence of higher grade ch-
ange.

Histologically, LGCCC is a well-
circumscribed unencapsulat-
ed mass composed of single
or multiple cysts with an intra-
ductal proliferation. The cysts
are lined by small, multilay-
ered, proliferating, bland duc-
tal cells. Within the cystic ar-
eas, they typically are arrang-
ed in a cribriform pattern and
frequently have anastomos-
ing, intracystic micropapillae

60.3 years (range, 27-93 years). The primary lining the cavity, which may contain fibrovascu-
location was the parotid in 44 (86.3%) tumors lar cores. Separate, smaller ductal structures
with 2 arising in intraparotid lymph nodes, are variably filled by proliferating ductal epithe-
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Figure 4. A. Tumor cells were diffusely positive for SOX10 (x 100); B. Ki67
index was less than 1% (x 100); C. P40 was positive only in myoepithelial
cells along the periphery of tumor nests (x 200); D. Calponin highlighted the
continuous rim of myoepithelial cells surrounding the tumor nests (x 200).

lium with cribriform, micropapillary and solid
areas. The tumor cells are small to medium
sized with indistinct cell borders, pale to eosin-
ophilic cytoplasm, and round to oval nuclei,
which may contain finely dispersed or dark
condensed chromatin. Prominent nucleoli are
absent in the majority of the cells but small
eosinophilic nucleoli can be seen. Mitotic rate
is low. Very few neoplastic cells contain lipofus-
cin pigment in the cytoplasm. Apocrine differ-
entiation with apical snouts and cytoplasmic
microvacuoles is occasionally present. The
stroma is often sclerotic and exhibits second-
ary changes such as haemorrhage, chronic
inflammatory infiltrate and dystrophic calcifica-
tion. Perineural and/or angiolymphatic invasion
and necrosis are absent. Five reported cases of
LGCCC demonstrated limited areas of transi-
tion to higher cytologic grade including necrosis
[2, 4, 8, 9]. Most neoplastic islands are sur-
rounded by intact rim of flattened myoepithelial
cells, which may not be evident on light micros-
copy. Invasive or micro-invasive carcinoma may
be better appreciated after immunohistochem-
ical staining for myoepithelial markers; this has
been reported in 9 cases (17.6%) of LGCCC
[6-9, 11, 15]. In 6 of these 9 cases, the inva-
sion was described as limited or focal [6, 7, 11],
in 2 cases the invasive component was called
“adenocarcinoma NOS” [8, 15], and in one
case was an adenosquamous carcinoma [9].
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Immunohistochemically, the
tumor cells of LGCCC are po-
sitive for AE1/AE3, CAMb5.2,
CK7,and CK19 [2, 4-24]. High-
molecular keratin (HMWK, CK-
34PBE12) is reported as posi-
tive in both ductal and non-
& neoplastic myoepithelial neo-
: plastic cells. CK20 is negative

in all 6 reported cases. Epi-

P A thelial membrane antigen ex-

pression was present in all 3
{ tumors that were examined,

. carcinoembryonic antigen was

/ ‘ present in 6 of 9 tumors, and

7 e vimentin expression was pres-

At // ent in 3 of 4 tumors. 34 of 37

C A ~‘->L:;"-‘ N 5 e S tumors showed positivty for

S100, usually with diffuse and
strong nuclear and cytoplas-
mic immunoreactivity. 9 of 17
tumors showed positivty for
GCDFP-15, especially in areas
with apocrine metaplasia. Ex-
pression of androgen receptor was present in
5 of 12 tumors [9, 11, 14]. Estrogen receptor
and progesterone receptor were usually absent,
with only 1 of 9 tumors showing partial immu-
nopositivity [11]. All 4 tumors reportedly sh-
owed positivty for mammaglobin, including the
present case [21-23]. The expression Her-2,
p53, and DOG1 in 20 tumors, 6 tumors, and 3
tumors, respectively, were all negative. Smooth
muscle actin, calponin, p63, p40 and CK14
have clearly demonstrated a continuous layer
of myoepithelial cells rimming the ducts and
cyst spaces. No myoepithelial cells are admixed
within the proliferative cellular component. In
tumors with areas of invasion, this myoepithe-
lial layer appeared discontinuous. The Ki-67
index is usually low.

The main differential diagnosis of LGCCC in-
cludes salivary duct carcinoma in situ/high-
grade intraductal carcinoma (HG-IDC), conven-
tional salivary duct carcinoma, cystadenocarci-
noma, papillary-cystic variant of acinic cell
carcinoma, and mammary analog secretory
carcinoma. Without identifying the myoepithe-
lial layer, the diagnosis of LGCCC can be easily
missed.

HG-IDC shares with LGCCC many features
including partly cystic appearance, cribriform,
solid, and micropapillary patterns, and neo-
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Table 1. Previously reported cases of LGCCC in the English literature

Case Author and year Age Sex Location Size Treatment Follow-up,
No. (cm) months
1 Delgado et al. [2] 1996 58 M Parotid 1  Superficial parotidectomy NA
2 Delgado et al. [2] 1996 62 F  Parotid 0.7 Parotidectomy NA
3 Delgado et al. [2] 1996 32 F  Parotid 1.1 Parotidectomy, radiotherapy NED 144
4 Delgado et al. [2] 1996 63 M Parotid 1.3 Parotidectomy NED 133
5 Delgado et al. [2] 1996 74 M Parotid 1.8 Parotidectomy NED 72
6 Delgado et al. [2] 1996 56 F  Parotid 1  Parotidectomy NED 24
7 Delgado et al. [2] 1996 42 M Parotid 1.2 Parotidectomy NED 24
8 Delgado et al. [2] 1996 69 F  Parotid 4 Parotidectomy NED 24
9 Delgado et al. [2] 1996 69 M Parotid 0.9 Parotidectomy NA
10 Delgado et al. [2] 1996 52 F  Parotid 0.8 Parotidectomy, radiotherapy NED 9
11 Tatemoto et al. [4] 1996 58 F  Hard palate 1.0 NA NED 30
12 Khurana et al. [5] 1997 75 F  Parotid gland NA NA NA
13 Chen et al. [6] 2000 83 F  Parotid gland 2  Superficial parotidectomy NED 36
14 Brandwein-Gensler et al. [7] 2004* 62 F NA NA NA NED 12
15 Brandwein-Gensler et al. [7]2004 82 M NA NA NA NED 44
16 Brandwein-Gensler et al. [7] 2004 78 F NA NA NA NED 17
17 Brandwein-Gensler et al. [7] 2004 72 F NA NA  NA NED 108
18 Brandwein-Gensler et al. [7] 2004 93 F NA NA NA NED 24
19 Brandwein-Gensler etal. [7]2004 NA  F NA NA NA NED 30
20 Brandwein-Gensler et al. [7]2004 NA  NA NA NA NA NED 62
21 Brandwein-Gensler et al. [7] 2004 64 F NA NA NA NED 33
22 Brandwein-Gensler et al. [7]2004 66 M NA NA NA NA
23 Brandwein-Gensler et al. [7] 2004 57 F NA NA NA NED 30
24 Brandwein-Gensler etal. [7]2004 63 F NA NA NA NA
25 Brandwein-Gensler et al. [7]2004 64 M NA NA NA NED 6
26 Brandwein-Gensler et al. [7]2004 62 M NA NA NA NED 132
27 Brandwein-Gensler et al. [7]2004 72 M NA NA NA NED 40
28 Brandwein-Gensler et al. [7] 2004 76 M NA NA NA NED 24
29 Brandwein-Gensler et al. [7]2004 54 M NA NA NA NA
30 Ide et al. [8] 2004 58 M  Palate 3 Simple excision NED 228
31 Weinreb et al. [9] 2006 50 F  Parotid 2 Superficial parotidectomy NED 5
32 Weinreb et al. [9] 2006 73 M Parotid 1.5 Superficial parotidectomy and NED 60
supraomohyoid neck dissection
33 Weinreb et al. [9] 2006 67 F  Parotid 2.5 Total parotidectomy, chemotherapy, NA
radiation therapy
34 Arai et al. [10] 2009 32 F  Parotid 2.8 Total parotidectomy NED 24
35 Kusafuka et al. [11] 2010 38 F  Parotid 3.5 Superficial parotidectomy NED 8
36 Laco et al. [12] 2010 50 F  Parotid 1.4 Enucleation NED 24
37 Nakazawa et al. [13] 2011 56 F  Parotid 3 Parotidectomy NED 12
38 Weinreb et al. [14] 2011 59 F  Parotid (intraparotid 3.5 NA NA
lymph node)
39 Nakatsuka et al. [15] 2011 27 M Accessory parotid gland 1.5 Local excision NED 3
40 Wang et al. [16] 2013 48 M Parotid gland 2  Parotidectomy NED 16
41 Wang et al. [16] 2013 59 F  Parotid gland 3 Parotidectomy NED 7
42 Obokata et al. [17] 2013 65 M Submandibular gland 4 Resection of the tumor/regional lymph NA
node dissection
43 Ko et al. [18] 2013 57 M Parotid 0.7 Resection of the tumor NED 2
44 Jeong et al. [19] 2013 90 M Parotid 5.3 Parotidectomy NA
45 Kokabu et al. [20] 2015 56 F  Hard palate 2  Resection of tumor NED 12
46 Urano et al. [21] 2015 46 F  Parotid 1.5 NA NED
47 Urano et al. [21] 2015 50 F  Parotid 1 NA NED
48 Projetti et al. [22] 2015 57 M Parotid 2.7 NA NA
49 Kimura et al. [23] 2016 72 M Buccal mucosa 0.8 Resection of tumor NED 12
50 Ohta et al. [24] 2016 44 F  Parotid 0.8 Superficial parotidectomy NA
51 Yang et al. 42 M Parotid 3.5 Parotidectomy NED 14

M, male; F, female; NED, no evidence of disease; NA, not available. *Of the 16 cases reported by Brandwein-Gensler et al. [7], 15 tumors arose from the parotid, includ-
ing one that arose from an intraparotid lymph node, and one arose in the submandibular gland. These cases were treated with parotidectomy or submandibular excision.
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plastic cells with ductal phenotype surrounded
by an attenuated layer of myoepithelial cells
[25, 26]. The differences between LGCCC and
HG-IDC are nuclear grade and the presence of
necrosis. HG-IDC is composed of neoplastic
ductal cells showing high nucleocytoplasmic
ratio, large pleomorphic nuclei with prominent
nucleoli, occasional to frequent mitoses, and
foci of necrosis. The expression of S100 protein
may help to separate these two lesions. LGCCC
is usually strongly positive for S100, while
HG-IDCs have been either negative or only par-
tially positive for S100 [25, 26].

In contrast with LGCCC, conventional salivary
duct carcinoma exhibits a high-grade histology
similar to invasive ductal carcinoma of the
breast, with both intraductal and widely inva-
sive components [1]. Comedonecrosis, peri-
neural invasion and lymph-vascular tumor
emboli are very common. Salivary duct carci-
noma usually expresses androgen receptor,
and overexpresses HER2 [27]. In addition, sali-
vary duct carcinoma usually exhibits a high
Ki-67 labeling index. Myoepithelial markers,
such as smooth muscle actin, calponin, HHF35,
p63 and S100, are negative in salivary duct
carcinoma. Androgen receptors may be ex-
pressed in up to 42% of LGCCC. However, HER2
is not overexpressed in LGCCC, and the Ki-67
index is usually low. Recently, Hsieh et al. [28]
found strong SOX10 expression in 2/2 LGCCC,
while salivary duct carcinoma was SOX10 nega-
tive, suggesting SOX10 is useful in the differen-
tial diagnosis. The present case also showed
strong positivity to SOX10.

Although both LGCCC and cystadenocarcino-
ma share a cystic appearance, cystadenocarci-
noma is a clearly infiltrative neoplasm, often
with complex papillary architecture, and usually
lacks the solid and cribriform architecture of
LGCCC [1]. It is generally S100 negative and
lacks the periphery myoepithelial layer.

Papillary cystic variant of acinic cell carcinoma
contains serous acinar cells with cytoplasmic
PAS positive zymogen-like granules. Compared
with LGCCC, acinic cell carcinoma is usually
negative for S100 and mammaglobin, and also
lacks non-neoplastic myoepithelial cells when
stained with myoepithelial markers. DOG1 ex-
pression was limited or absent in LGCCC, whilst
acinic cell carcinoma expresses DOG1 diffusely
in a canalicular pattern [21, 27]. Mammary
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analogue secretory carcinoma is a recently rec-
ognized salivary gland tumor harboring an
ETV6-NTRK3 translocation similar to secre-
tory carcinoma of the breast [29]. Histologi-
cally, mammary analogue secretory carcinoma
shows a lobulated growth pattern and is com-
posed of microcystic, tubular, and solid struc-
tures with abundant eosinophilic homogeneous
or bubbly secretory material. The tumor cells
have pink or vacuolated cytoplasm, vesicular
nuclei and distinct nucleoli. Distinguishing LG-
CCC from mammary analogue secretory carci-
noma may be challenging, and the histological
features of the 2 tumors overlap. Moreover,
immunohistochemical profile of LGCCC and
mammary analogue secretory carcinoma se-
ems very similar. Both tumors are positive for
pancytokeratin, CK7, CK19, epithelial mem-
brane antigen, vimentin, GCDFP15, S100, ma-
mmaglobin and SOX-10 [21, 22, 27-31]. How-
ever, mammary analogue secretory carcinoma
is predominantly infiltrating, while LGCCC is
typically an intraductal multicystic proliferation.
Mammary analogue secretory carcinoma is
typically negative for high-molecular weight
keratin and basal cell/myoepithelial markers,
such as smooth muscle actin, calponin, CK14,
CK5/6, and p63. Myoepithelial stains may in
some cases reveal a peripheral rim of positive
cells, suggesting an intraductal component
[31]. However, the presence of a complete myo-
epithelial layer around tumor nests seen in
LGCCC is not a feature of mammary analogue
secretory carcinoma. Fluorescent in situ hybrid-
ization (FISH) for the ETV-NTRK3 fusion remains
the gold standard in establishing the diagnosis
of mammary analogue secretory carcinoma. To
our knowledge, 14 LGCCCs have been tested
for the ETV6 gene rearrangement, and all have
been negative [21, 27, 29-32].

In summary, LGCCC is a rare tumor that should
be distinguished from other salivary carcino-
mas because of its indolent nature. The correct
diagnosis is ascertained by combining morp-
hologic and immunohistochemical evaluations.
The presence of an intact myoepithelial layer
around all tumor islands, ideally confirmed by
immunohistochemistry, is crucial for the defi-
nite diagnosis and exclusion of an invasive
component. More studies are required to better
understand this entity.
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