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Abstract Low-grade salivary duct carcinoma (LG-SDC)
is a rare neoplasm characterized by predominant intra-
ductal growth, luminal ductal phenotype, bland micro-
scopic features, and favorable clinical behavior with an
appearance reminiscent of florid to atypical ductal hyper-
plasia to low grade intraductal breast carcinoma. LG-SDC
is composed of multiple cysts, cribriform architecture with
“Roman Bridges”, “pseudocribriform” proliferations with
floppy fenestrations or irregular slits, micropapillae with
epithelial tufts, fibrovascular cores, and solid areas. Most of
the tumor cells are small to medium sized with pale
eosinophilic cytoplasm, and round to oval nuclei, which
may contain finely dispersed or dark condensed chromatin.
Foci of intermediate to high grade atypia, and invasive
carcinoma or micro-invasion have been reported in up to
23 % of cases. The neoplastic cells have a ductal pheno-
type with coexpression of keratins and S100 protein and
are surrounded by a layer of myoepithelial cells in non-
invasive cases. The main differential diagnosis of LG-SDC
includes cystadenoma, cystadenocarcinoma, sclerosing
polycystic adenosis, salivary duct carcinoma in situ/high-
grade intraductal carcinoma, and papillary-cystic variant of
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acinic cell carcinoma. There is no published data supporting
the continuous classification of LG-SDC as a variant of
cystadenocarcinoma. Given that most LG-SDC are non-
invasive neoplasms; the terms “cribriform cystadenocarci-
noma” and LG-SDC should be replaced by “low-grade
intraductal carcinoma” (LG-IDC) of salivary gland or “low-
grade intraductal carcinoma with areas of invasive carci-
noma” in those cases with evidence of invasive carcinoma.

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

Introduction

In 1996, Delgado et al. [1] reported 10 cases of a hitherto
unknown salivary neoplasm characterized by predominant
intraductal growth, luminal ductal phenotype, bland micro-
scopic features, and favorable clinical behavior. The authors
commented that the tumors “spanned an appearance remi-
niscent of florid to atypical ductal hyperplasia to low grade
intraductal breast carcinoma” and proposed the term “low-
grade salivary duct carcinoma” (LG-SDC). Although Del-
gado et al. [1] had documented the predominant intraductal
growth pattern of LG-SDC, the 2005 World Health Orga-
nization Classification of Head and Neck Tumors adopted
the term “low-grade cribriform cystadenocarcinoma” and
regarded it as a variant of cystadenocarcinoma [2]. The re-
labelling of LG-SDC as “low-grade cribriform cystadeno-
carcinoma” [2] created a yet to be resolved controversy in the
taxonomy and classification of salivary gland neoplasms.
The main aims of this review article are to: (1) review the
clinicopathologic features of reported cases of LG-SDC in
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the English literature; (2) investigate if the published data is
useful in determining whether LG-SDC is an intraductal/
non-invasive carcinoma rather than a cystadenocarcinoma;
(3) explore the possible relation of LG-SDC to conventional
salivary duct carcinoma. In addition, we will discuss the
differential diagnosis between LG-SDC and two recently
described benign salivary gland lesions; striated duct ade-
noma (SDA) and intercalated duct lesions (IDLs).

Clinical Features

LG-SDC is an exceedingly rare neoplasm with approxi-
mately 39 cases published in the English literature since
1996 [1, 3-13]. LG-SDC affects adults with a wide age
spectrum (range 27-93; mean: 61.4; median: 62.5 years,
respectively), and shows a female predilection (female/
male ratio 1.5:1). Patients usually present with an asymp-
tomatic and slow growing mass. No facial nerve paralysis
has been recorded in any patient although one patient
complained of paresthesia along the upper neck and ear
[14]. Most LG-SDCs affect the parotid gland (84.6 %) with
only a few arising in intraparotid lymph nodes (5.1 %),
accessory parotid gland (2.6 %), submandibular gland
(2.6 %), and minor salivary glands (5.1 %).

Pathologic Features

Macroscopically, LG-SDCs are well circumscribed, non-
encapsulated and largely cystic lesions, containing serous to
hemorrhagic fluid. Tumor size ranges up to 4 cm. At low-
power magnification, LG-SDC exhibits multiple cysts of
variable size, and smaller ducts (Fig. 1). The cysts and ducts
display a diverse architecture with multiple patterns and a
heterogenous luminal epithelial proliferation showing a
ductal phenotype. The tumor patterns include cribriform
architecture with “Roman Bridges” (Fig. 2) “pseudocribr-
iform” proliferations with floppy fenestrations or irregular
slits (Fig. 3) micropapillae with anastomosing and filigreed
epithelial tufts (Fig. 4), fibrovascular cores, and solid areas.
Mucinous secretion may be seen in the glandular lumens.
At high-power magnification, LG-SDCs show bland but
heterogeneous cytologic attributes (Figs. 2, 3). Most of the
tumor cells are small to medium sized with indistinct cell
borders, pale to eosinophilic cytoplasm, and round to oval
nuclei, which may contain finely dispersed or dark con-
densed chromatin (Fig. 4). Elongated “streaming” cells are
also seen (Fig. 5). Prominent nucleoli are absent in the
majority of the cells but small eosinophilic nucleoli can be
seen. Apocrine differentiation with apical snouts and
cytoplasmic microvacuoles is occasionally present [1, 10,
14]. Some tumors contain fine lipofuscin-like, yellow to
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Fig. 1 Low power appearance of LG-SDC showing cysts of various
sizes and diameters with a large central cyst surrounded by smaller
ones. Note the cribriform architecture with “Roman bridges” and
epithelial tufts lining the cysts

Fig. 2 LG-SDC with round “rigid” cribriform, oval, and slit-like
fenestrated spaces. The neoplastic cells are heterogeneous with
elongated cells with small dark nuclei, and larger cells with moderate
to abundant eosinophilic cytoplasm with round nuclei with visible
nucleoli. Apical cytoplasmic blebs characteristic of apocrine meta-
plasia are readily seen. No distinctive myoepithelial cells are noted

brown pigment within the intracytoplasmic vacuoles [1, 4].
Psammoma bodies and microcalcifications have been
described in several cases [4, 14]. Secondary changes, such
as hemorrhage, cholesterol clefts, and dystrophic calcifi-
cation are relatively common. LG-SDC generally lacks
cellular or nuclear pleomorphism, prominent nucleoli,
significant mitotic activity and necrosis. However, transi-
tion to limited areas of high grade cytologic atypia (Fig. 6),
including necrosis, has been illustrated in 5 cases (13 %)
[1, 4, 12, 14]. Perineural and angiolymphatic invasion are
absent.

Invasive carcinoma or micro-invasion has been reported
in 9 cases (23 %) of LG-SDC [1, 3-5, 10, 14] although the
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Fig. 3 LG-SDC with “pseudocribriform” architecture. The ducts and
lobules are occupied by a relatively monotonous ductal forming round
spaces along with irregular fenestrated secondary lumina. Apocrine
metaplasia can be observed in the lower left corner

Fig. 4 LG-SDC with anastomosing and filigreed epithelial tufts. The
tumor cells and exhibit dark nuclei or finely dispersed chromatin.
Without immunohistochemical stains it is difficult to see a distinctive
myoepithelial layer

presence of invasion does not seem to adversely affect the
patients’ outcome. In 6 of these 9 cases, the invasion was
described as limited or focal, in 2 cases the invasive
component was called “adenocarcinoma NOS” [10, 13],
and in one case was an adenosquamous carcinoma [14].
The latter case had metastatic adenosquamous carcinoma
in multiple periparotid and cervical lymph nodes.

Immunohistochemistry

Published immunohistochemistry reactions in LG-SDC are
summarized in Table 1. The neoplastic cells have a dis-
tinctive ductal phenotype and are positive for AE1/AE3,
CAM 5.2, cytokeratin 7 (CK7), cytokeratin 19 (CK19) and

Fig. 5 LG-SDC with streaming elongated cells with dark nuclei or
nuclei with fine chromatin and small nuclei. The peripheral myoep-
ithelial cells are barely visible

Fig. 6 Cellular heterogeneity and cytologic progression in LG-SDC.
Most of the neoplastic ductal cells are small with round nuclei
containing fine chromatin; however, larger cells with vesicular
chromatin and clearly visible nucleoli are also present

epithelial membrane antigen (EMA). High-molecular ker-
atin (HMWK, CK34BE12) is reported as positive in both
ductal and non-neoplastic myoepithelial neoplastic cells.
Cytokeratin 20 (CK20) is negative in all reported cases.
Smooth muscle actin (SMA), calponin, p63 and cytokeratin
14 (CK14) have clearly demonstrated a continuous layer of
myoepithelial cells rimming the ducts and cyst spaces
(Fig. 7). In tumors with areas of invasion, this myoepi-
thelial layer appeared discontinuous [4]. Cytokeratin 5/6
(CK5/6) also highlighted myoepithelial cells in one addi-
tional case [6].

In normal salivary glands, S100 protein is only expres-
sed by myoepithelial cells and intercalated duct cells. The
ductal cells in LG-SDC show diffuse and strong nuclear
and cytoplasmic immunoreactivity with S100 protein in
most cases (21/25) (Fig. 8). In only three cases has S100
protein been reported as negative [7, 14]. Estrogen receptor
(ER), progesterone receptor (PR) and HER-2/neu are usu-
ally absent [4, 6, 8]. Expression of androgen receptor (AR)
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Table 1 Immunohistochemical findings in LG-SDC

Marker No of cases positive expression % Positive cases
SMA 15/16, myoepithelium 93.75
Calponin 13/13, myoepithelium 100
P63 8/8, myoepithelium 100
CK14 6/6, myoepithelium 100
AE1/AE3 6/6 100
CK7 6/6 100
CK19 3/3 100
HMWK 8/8 100
CK 5/6 171 100
EMA 2/2 100
CEA* 6/7 85.71
CK20 0/5 0
S-100 22/26 84.61
GCDFP-15 7/13 53.85
ER 1/7 14.29
PR 1/7 14.29
AR 5/8 62.50

SMA smooth muscle actin, CK keratin, HMWK high-molecular weight
keratin, EMA epithelial membrane antigen, CEA“ monoclonal carci-
noembryonic antigen, GCDFP-15 gross cystic disease fluid protein-
15, ER estrogen receptor, PR progesterone receptor, AR androgen
receptor

Fig. 7 Calponin highlighting a thin myoepithelial cell layer at the
periphery of ducts and cysts in LG-SDC

has been noted in 5 of 8 cases [4, 5, 9, 14]. Occasionally,
the luminal tumor cells have been positive for GCDFP-15,
especially in areas with apocrine metaplasia [5, 9, 14].

Electron Microscopy

Ultrastructural examination of LG-SDC has been reported
in only three cases [1]. Ductal cells displayed interdigitating
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Fig. 8 Diffuse expression of S100 protein in a LG-SDC with
“pseudocribriform” architecture

cell membranes forming intercellular lumens, apical
microvilli, and small numbers of organelles. Vacuolated
ductal cells showed non-membrane bound empty spaces
and lipid vacuoles while myoepithelial cells were charac-
terized by a peripheral location and long cytoplasmic
processes.

Molecular Pathology

Nothing is known about the genetic and molecular altera-
tions of LG-SDC. No expression of p53, epidermal growth
factor receptor (EGFR), or HER-2/neu has been found in
the few cases investigated [6, 14].

Differential Diagnosis

The predominant multicystic architecture of LG-SDC rai-
ses a wide differential diagnosis (Table 2) which includes
cystadenoma, cystadenocarcinoma, sclerosing polycystic
adenosis, salivary duct carcinoma in situ/high-grade intra-
ductal carcinoma, conventional salivary duct carcinoma,
papillary-cystic variant of acinic cell carcinoma and
mammary analog secretory carcinoma of salivary glands.
In this review, we will focus our discussion to the differ-
ential diagnosis of LG-SDC with cystadenocarcinoma,
salivary duct carcinoma in situ/high-grade intraductal car-
cinoma, and two rare and recently described benign
lesions, ductal adenoma with striated duct differentiation
[15] and intercalated duct hyperplasia/adenoma [16].

Cystadenocarcinoma

Cystadenocarcinomas of salivary glands are a rare and mor-
phologic heterogeneous group of neoplasms characterized by
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prominent cystic appearance-often with complex papillary
architecture—infiltrative growth, and absence of myoepithe-
lial cells [17-21]. Although most cystadenocarcinomas are
low grade malignancies composed of small cuboidal cells
with scanty cytoplasm displaying regular nuclei with incon-
spicuous nucleoli, and low mitotic activity [17, 20, 21], others
exhibit large cuboidal or columnar cells with moderate to high
nuclear atypia, prominent nucleoli, and frequent mitoses [17,
18, 22], and lastly, some are best classified as mucinous
cystadenocarcinoma [22-24].

The re-labelling of LG-SDC as “low-grade cribriform
cystadenocarcinoma” [2] created some confusion and
controversy in terminology and obscured its relationship
with cystadenocarcinoma. As originally described by
Delgado et al. [1] and later confirmed by others [4], LG-
SDC is an intraductal carcinoma with occasional limited
invasion. Although both LG-SDC and cystadenocarcino-
mas share a cystic appearance, cystadenocarcinomas are
clearly infiltrative neoplasms which lack cribriform archi-
tecture and non-neoplastic myoepithelial cells when
stained with SMA, MSA, and other myoepithelial markers
[17-20]. Given the relatively recent description of LG-
SDC, we could speculate that some putative examples of
low-grade “cystadenocarcinoma” in reality represent LG-
SDC [17, 25].

Salivary Duct Carcinoma In-Situ/High-Grade
Intraductal Carcinoma (HG-IDC)

Although not formally recognized in the 2005 edition of
the WHO Classification of Head and Neck Tumors, there
are rare but well documented cases of “high grade intra-
ductal” carcinomas of salivary glands [26—28] or “salivary
duct carcinoma in situ” [29]. High-grade intraductal car-
cinoma/salivary duct carcinoma in situ (HG-IDC) share
with LG-SDC many features including partly cystic
appearance, cribriform, solid, and micropapillary patterns,
and neoplastic cells with ductal phenotype—including
apocrine differentiation—surrounded by an attenuated
layer of myoepithelial cells. The differences between LG-
SDC and HG-IDC are nuclear grade and the presence of
necrosis [27]. HG-IDC is composed of neoplastic ductal

Table 2 Low-grade salivary duct carcinoma

Cystadenoma

Sclerosing polycystic adenosis

Cystadenocarcinoma

Salivary duct carcinoma in situ/high-grade intraductal carcinoma
Conventional salivary duct carcinoma

Acinic cell carcinoma, papillo-cystic variant

Mammary-analog secretory carcinoma of salivary glands

Main differential diagnosis

cells showing high nucleocytoplasmic ratio, large pleo-
morphic nuclei with prominent nucleoli, occasional to
frequent mitoses, and foci of necrosis. Although the num-
bers of published cases of HG-IDC is quite small, the
expression of S100 protein may help to separate these two
lesions since HG-IDCs have been either negative or only
partially positive for S100 protein [27, 29]. The segregation
of intraductal carcinomas of salivary gland into low grade
and high grade is not always straightforward since there are
reports of tumors with “intermediate” grade or low grade
cytologic features but containing foci of necrosis [12, 13,
27]. Patients affected experience a good prognosis with the
majority alive without evidence of disease. We suggest
grading these neoplasms similarly to breast carcinoma
nuclear grading: nuclear grade 1 through 3.

Conventional Salivary Duct Carcinoma

Conventional salivary duct carcinoma (SDC) is one of the
most aggressive malignancies affecting salivary glands. It
occurs mostly in elderly patients, has a male predilection
and usually present as a rapidly growing tumor in the
parotid gland. Unlike LG-SDC, it is notorious for early
distant metastases and high mortality [30]. SDC resembles
high grade ductal carcinoma of breast, with both intra-
ductal and widely invasive components. Comedonecrosis,
perineural invasion and lymph-vascular tumor emboli are
very common. By immunohistochemisty, the tumor cells
are positive for AR and GCDFP-15 [31], and usually
negative for S100 protein [30].

Acinic Cell Carcinoma, Papillary Cystic Pattern

Acinic cell carcinoma, papillary cystic pattern should
contain tumor cells with serous granules consistent with
acinic cell differentiation. In difficult cases, a PAS stain
can help to demonstrate the zymogen granules in the acinar
cells. Immunohistochemically, acinic cell carcinoma is
negative for S100 protein [32].

Mammary Analog Secretory Carcinoma

Mammary analog secretory carcinoma (MASC) resembles
breast secretory carcinoma and as its breast counterpart,
contains the t(12;15)(p13;q25) translocation, which leads
to a ETV6-NTRKS3 fusion gene [33]. MASC affects patients
over a wide age range, occurs more commonly in males,
and is found in both major and minor salivary glands [33-
35]. MASC is well circumscribed but unencapsulated, and
has microcystic, macrocystic, tubular and solid growth
patterns. There are eosinophilic glassy secretions with
occasionally empty bubbles in the cystic or tubular spaces.
Papillary architecture with hobnailing of lining epithelial
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cells, and areas reminiscent with thyroid colloid are also
reported [34]. The tumor cells have pink or vacuolated
cytoplasm, vesicular nuclei and distinct nucleoli. The
tumor is positive for mammaglobin, S100 protein, vimen-
tin, CK19, CK8, CK18, MUC1, MUC4, HMWK and
focally with GCDFP-15, while negative for p63 and cal-
ponin [33, 34].

Unlike the indolent LG-SDC, MASC is reported to have
a 17.6 % rate of lymph node metastasis [35], and may
sometimes behave aggressively [33].

Cystadenoma

Cystadenomas are uncommon neoplasms of salivary
glands. They are well-circumscribed and composed of
variable-sized cystic spaces. The lining epithelium also has
a variable appearance, which can be flat, cuboidal or
columnar and can have oncocytic, mucinous, epidermoid,
and apocrine changes. There is no cellular atypia, solid
growth, necrosis or mitoses. In a rare case, intraductal or
intracystic epithelial proliferation with architecture resem-
bling breast atypical ductal hyperplasia was described [36]
but unlike LG-SDC, this case was reported to be negative
for S100 protein and GCDFP-15, and showed only focal
positivity for CK19 and HMWK.

Sclerosing Polycystic Adenosis

Sclerosing polycystic adenosis (SPA) is a mass lesion of
salivary gland resembling breast fibrocystic change or
sclerosing adenosis. Initially regarded as a reactive or
inflammatory process, the demonstration of clonality by
human androgen receptor (HUMARA) gene testing sug-
gests that SPC might represent a neoplastic lesion [37].
SPA is well circumscribed and unencapsulated and is
composed of a ductal and acinous proliferation in a
hypocellular sclerotic background forming sclerotic nod-
ules [38]. The ducts frequently show cystic changes and
may have apocrine, mucinous, vacuolated and foamy
appearance. Epithelial hyperplasia, dysplasia or even car-
cinoma in situ of the ductal epithelium has been reported.
The lobules in SPA maintain a layer of myoepithelial cells
demonstrated by SMA, calponin and S100 protein [38—40].
SPA develops local recurrence in around one-third of cases
[39], but no metastasis or mortality has been reported.

Ductal Adenoma with Striated Duct Differentiation
(DAS)

Ductal adenoma with striated duct differentiation is an
extremely rare lesion characterized by a pure ductal com-
ponent with striated duct differentiation lacking a contin-
uous layer of myoepithelial cells [15]. Unlike LG-SDC,
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DASs are grossly solid and encapsulated. Microscopically,
DASs are comprised of closely arranged ducts separated by
a delicate intervening vasculature. Although cystic ducts
are seen in DAS, these lesions lack the cribriform,
pseudocribriform, or micropapillary architecture of LG-
SDC, moreover they do not have a continuous myoepi-
thelial layer when stained with SMA, smooth muscle
myosin heavy chain (SMMHC), and calponin [15].

Intercalated Duct Lesions (IDLs)

Intercalated duct lesions are an uncommon group of small
lesions displaying intercalated duct phenotype ranging
from hyperplasia to adenoma [16]. Although some of the
IDLs may form detectable masses, most often they are
found in association with other salivary gland tumors, such
as basal cell adenoma, epithelial-myoepithelial carcinoma,
and basal cell adenocarcinoma. IDLs can be unifocal,
multifocal or diffuse, and non-encapsulated or encapsu-
lated. In contrast to the multicystic appearance of LG-SDC,
IDLs are composed of small ducts with a mixture of bland
ductal, acinic and mucus cells surrounded by a continuous
layer of myoepithelial cells [16].

Treatment and Follow-Up

All patients with LG-SDC have undergone surgical resec-
tion of their tumors by superficial or total parotidectomy,
submandibular resection or local wide excision. Five
patients also had adjuvant radiotherapy. Follow-up and
survival data indicate that the prognosis of LG-SDC is
excellent; admittedly, most reported follow-up periods
have been short (range 3 months to 19 years; median:
27 months; mean: 45.3 months). All but one case have
neither tumor recurrences nor evidence of regional or dis-
tant metastases. The exception was an unusual case with
LG-SDC associated with invasive adenosquamous carci-
noma metastatic to multiple neck lymph nodes [14]. This
patient remains well with no recurrent disease 91 months
after surgery.

Discussion

LG-SDC is an exceedingly uncommon neoplasm of salivary
glands. Since its initial description in 1996 [1], there have been
approximately 39 reported cases in the English literature [3—
13]. In the preceding paragraphs, we have summarized the
clinical, light microscopic, and immunohistochemical fea-
tures of cases which in our opinion, are well documented
examples of LG-SDC. In their original description of LG-
SDC, Delgado et al. [1] stated that “LG-SDC appears to be
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Table 3 Proposed criteria for the diagnosis of pure intraductal carcinoma of salivary glands

Intraductal epithelial proliferation resembling conventional or apocrine atypical ductal hyperplasia or intraductal carcinoma of breast

Cribriform, “pseudocribriform”, micropapillary, solid, “comedo”, or clinging architecture

Low, intermediate, or high grade

Demonstration of non-neoplastic myoepithelial cells by immunohistochemistry (using an appropriate combination of calponin, SMA, MSA,

p63, CK14, and others)

Exclusion of an invasive component by thorough sampling

Modified from Cheuk et al. [27]

primarily an in situ (intraductal) process”. The architectural
appearance, immunohistochemical findings, and ultrastruc-
ture strongly supported the authors’ conclusions; however, the
adoption of the term “low-grade cribriform cystadenocarci-
noma” [2] created a controversy that remains unresolved.
Given this debate, we critically reviewed reported cases of
LG-SDC with well documented IHC or EM findings. We
found that in all 23 cases with appropriate description, a thin
layer of non-neoplastic myoepithelial cells had been demon-
strated by various combinations of p63, HMWK, CK14,
SMA, MSA, and calponin or EM [1,4-7,9, 10, 14]. Using the
criteria set forth by Cheuk, et al. [27] for the diagnosis of pure
intraductal carcinoma of salivary gland we believe that there is
compelling evidence to accept the original assertion by Del-
gado et al. [1], that LG-SDC is primarily an in situ, intraductal
carcinoma and not a variant of cystadenocarcinoma.

As is the case with in situ or intraductal carcinomas in
other organs, LG-SDC may show progression to higher
grade lesions and invasive carcinoma. Transition to focal
areas of high grade cytologic atypia, including necrosis,
has been described in 13 % of LG-SDC cases, [1, 4, 12, 14]
whereas foci of focal invasion or associated invasive car-
cinoma were reported in 23 % of cases [1, 3-5, 10, 14].
The clinical impact of focal invasion or transition to high
grade cytology is not completely clear, since the number of
cases is still small and the median follow-up is only
27 months. However, it appears that the latter findings
have no short term impact on local recurrences or the
development of regional or distant metastases. A patient
affected by a LG-SDC associated with an invasive ade-
nosquamous carcinoma metastatic to multiple neck lymph
nodes, remains well 91 months after completing treatment
[14].

Is LG-SDC a precursor or a related lesion to conven-
tional SDC? Currently there is no published data to satis-
factorily answer this question. Delgado et al. [1] detailed
many salient similarities and differences between LG-SDC
and conventional SDC and concluded “that LG-SDC rep-
resents the low grade end of the spectrum of salivary duct
neoplasms”. LG-SDC and conventional SDC are composed
of neoplastic cells with ductal phenotype and varying
degree of apocrine differentiation and AR expression [1, 6,
14, 31, 41] but exhibit significant clinicopathologic

differences including the expression of S100 protein, with
84 % of LG-SDCs positive for S100 protein. In contrast, the
data regarding S100 protein expression in conventional
SDC is more controversial with Lewis et al. [30] reporting
expression in only 4 % while Brandwein et al. [42] reported
reaction in 100 % of cases. The presence of at least focal
LG-SDC has not been described in any study of conven-
tional SDC. In the most extensive study describing the
presence of carcinoma in situ in conventional SDC, Di
Palma et al. [43] reported the presence of intermediate or
high-grade carcinoma in situ in 35 of 42 (83 %) SDCs with
no cases containing a low-grade carcinoma in situ compo-
nent. In another study investigating the presence of carci-
noma in situ in 22 adenocarcinomas, NOS, Ihrler et al. [44]
found no examples of LG-SDC.

The histologic resemblances between primary ductal
neoplasms of the breast and salivary glands led to the
recognition of conventional salivary duct carcinoma and
LG-SDC [1, 45]. Is it time to accept the existence of pri-
mary in situ or intraductal carcinomas in salivary glands?
Although the number of reported cases of LG-SDC, sali-
vary duct carcinoma in situ, and intraductal carcinoma
(HG-IDC) remains small, there is sufficient evidence to
accept this group of neoplasms as bona fide intraductal
carcinomas of salivary glands. Abandoning the labels
“low-grade salivary duct carcinoma” and “salivary duct
carcinoma in situ” and adopting the unifying terms of low-
grade, intermediate-grade, and high-grade intraductal car-
cinomas has the advantage of avoiding reference to, and
thereby potential confusion with, the more aggressive
invasive salivary duct carcinoma and is more in keeping
with the clinical behavior and biologic nature of these
lesions. The criteria for diagnosis and grading of intra-
ductal carcinomas of the salivary gland have been previ-
ously proposed by Cheuk et al. [27] and are summarized in
Table 3.

In conclusion, the so-called LG-SDC is a rare primary
low-grade intraductal carcinoma of salivary gland with
distinctive clinicopathological characteristics. There is no
data supporting the continuous classification of LG-SDC as
a variant of cystadenocarcinoma and given that most LG-
SDC are non-invasive neoplasms; the terms “cribriform
cystadenocarcinoma” and LG-SDC should be replaced by
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“low-grade intraductal carcinoma” (LG-IDC) of salivary
gland or “low-grade intraductal carcinoma with areas of

invasive carcinoma”

in those cases with evidence of

invasive carcinoma. Additional studies are needed to
understand the relationship of LG-IDC with conventional
SDC and adenocarcinoma, NOS.
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