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Introduction: Signet Ring Cells (SRCs) are often seen in gastrointestinal tract, breast, bile
duct, and lung invasive carcinomas. Observing these cells in benign and malignant lesions of
the salivary glands is usual. Signet-ring cell adenocarcinoma is rare and is commonly seen in
the secondary salivary glands. The presence of SRCs in other neoplasms is usually associated
with poor prognosis; however, the prognosis and the survival of malignant tumors of the
salivary glands containing SRCs are not well known and few studies have been conducted on
this topic.
Materials and Methods: In this review article, 18 articles were reviewed from 1984 to 2017
in the PubMed, Google Scholar, and MEDLINE databases with the keywords of “salivary
glands”, “parotid”, “submandibular”, “sublingual”, and “signet ring cells”.
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Results: Viewing SRCs in the salivary glands is not common. Although the SRC
adenocarcinoma has a low incidence, some of them may have been reported as Not Otherwise
Specified (NOS) and in fact, have a higher incidence.
Conclusion: SRC adenocarcinoma of the salivary glands must be differentially diagnosed
with more common tumors of these glands. Further studies are required to determine the exact
prevalence of these salivary tumors that contain SRCs. Also, it seems necessary to predict their
biological behavior.

1. Introduction
ignet Ring Cells (SRCs) are often present
in gastrointestinal invasive carcinomas,
the gallbladder, breast, and lungs. These
cells have been seen in many lesions and

other organs with a much smaller outbreak. SRCs are
not always indicative of malignancy, as SRCs have been
already seen in the microscopic samples obtained from
the colon of patients suffering from colitis and in the bile
ducts removed because of the stones [1].
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Signet ring cell adenocarcinoma of the minor salivary
glands was first introduced by Ghannoum and Freedman in 2004 [2]. Salivary gland tumors are an important
group of head and neck tumors and 9% to 23% of primary salivary epithelial tumors are formed in the secondary
salivary glands, 50% of which are malignant. Although
SRC adenocarcinoma is a very rare subcutaneous salivary gland tumor, it includes 2% of the total malignancy
of the secondary salivary glands.
The age range of the patients is 32-72 years and the female to male ratio is 2.5:1. Of course, the incidence of
these tumors may be slightly higher, as some of them have
been reported as Not Otherwise Specified (NOS) [3]. The
most common site of minor salivary gland tumors is the
hard palate and where the hard and soft palate meet [4].
They are also reported to be seen in different areas such
as lips and buccal mucousa [5, 6]. These tumors are generally or typically seen as slowly growing asymptomatic
masses, without invading the lower bone 4.
Histopathological features
Signet ring cell carcinoma, is a non-capsular tumor
with different growth patterns, from hypercellular regions with narrow parallel strands and anastomosing
ribbons, consisting of ringed cells or possibly other mucin-secreting cells to hypocellular regions with scattered
nests and small cells. They have microcystic centers, and
regions with individual infiltrative cells of signet ring, or
possibly other mucin-secreting cells, such as mucus and
goblet cells, located in the extracellular mucin [4, 7, 8].
In fact, mucinous vacuoles within the cytoplasm may
dilate the cell and create a foamy appearance, such as
common mucous cells, or they may merge and squeeze
the cell core against the plasma membrane, and create
signet ring cells [7, 8] (Figure 1 and 2). Signet ring differentials like other areas of the body may occasionally be found in colloidal carcinomas of the salivary
glands. However, tumors with more than 50% of colloidal constituents should be classified as colloid carcinoma. Also, a detailed search is required to eliminate
the metastatic tumor 4.
Treatment and prognosis
A large surgical incision with tumor-free lining accompanied with lymphadenectomy for suspected
lymph nodes or metastatic disease is a choice of treatment of this tumor.
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2. Materials and Methods
In this review study, articles from 1984 to 2017 in
the PubMed, Google Scholar were searched with the
keywords of “Salivary gland carcinoma”, “parotid”,
“submandibular”, “sublingual”, and “signet ring cells”.
Eventually, 18 articles were found.

3. Results
Viewing SRCs in the salivary glands is not common.
Although the signet ring cell adenocarcinoma has a low
incidence, some of them may have been reported as
NOS and in fact, it might have a higher incidence.

4. Discussion
The observation of SRCs in neoplasms and tumor-like
lesions of the salivary glands is rare1. SRCs have been
reported in benign tumors such as Warthin and malignant tumors, such as minor salivary gland adenocarcinomas and a mucin-rich subgroup of salivary duct carcinoma and in the carcinoma ex-pleomorphic adenoma
[9-11]. In the case of the Warthin tumor, the presence of
oncocytes along with SRCs is helpful in the final diagnosis [9].
The mucin-rich variant of the Salivary Duct Carcinoma
(mSDC) is very rare, and so far only 8 cases have been
reported, of which 5 have SRCs. In 3 of these 5 samples
containing SRCs, mSDC was a malignant component
in pleomorphic adenoma and as a carcinoma ex-pleomorphic adenoma. In all of these cases, the survival rate
has been reported to be low and about 10 to 28 months
[11]. Signet ring cell adenocarcinoma is a kind of mucinsecreting adenocarcinoma, which often appears in minor salivary glands as an exophytic mass attached to the
underlying tissue. The mean age of the affected patients
is 56.4 years and is more common in women. However, this tumor has also been seen in the major salivary
glands, such as parotid gland [12, 13].
In some cases, reports have indicated the presence of
SRCs in the absence of mucin pools or lakes containing
mucin [2, 12, 14]. The tumor is non-capsular and infiltrative. In cases reported by Singh et al. and Ghannoum
et al., SRCs have been seen as cords and sheets of malignant cells with minor pleomorphism in salivary gland
tumors [2, 12]. One case of mucus-producing adenopapillary carcinoma has also been reported in the minor salivary gland cells of the palate, whose microscopic view
indicated a papillary pattern along with a large number
of SRCs and mucin-contents [5]. This tumor in micro-
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Figure 1. Strands and islands of tumor cells (H & E staining;
magnification 100x) [3]

Figure 2. The cells exhibiting signet ring cell morphology (H
& E staining; magnification 400x) [3]

scopic view may be mistaken with mucoepidermoid
carcinoma, where one should attend to the absence of
epidermoid, intermediate, and clear cells and their differences with SRCs for differentiation [12].

In cases where SRCs are seen in the tumor and Smooth
Muscle Actin (SMA) marker reported as positive, clear
cell epithelial-myoepithelial carcinoma is considered in
differential diagnosis. This diagnosis could be ruled out
thanks to the specific morphology of the SRCs and the
negativity of S100 [12]. Because of the morphology of
the tumor and its mucin content, it may be mistaken with
mucoepidermoid carcinoma, particularly its clear cell
variant, mucinous adenocarcinoma, and Polymorphous
Low-Grade Adenocarcinoma (PLGA), which can be distinguished from mucoepidermoid carcinoma and mucinous adenocarcinoma with due attention to the general
cytomorphology and growth pattern. Mucinous adenocarcinoma is a rare malignant neoplasm composed of
floating epithelial cells in basophilic mucin lakes, separated by fibrous septa.

SRCs in parotid other than mucin-secreting adenocarcinoma, have also been reported by Michal et al.
in a rare case of oncocytic cystadenoma. In this case,
numerous SRCs with bland morphology and oncocytic
cells have been reported. In the microscopic view of
this tumor, the sheets of the oncocytic cells are surrounded by myoepithelial cells, and most of the oncocytic cells contain large intracytoplasmic vacuoles (450 μm) and nuclei is located environmental and have
appeared in the form of a signet ring cell. In this case,
staining for musicarmin and cytokeratin was negative
but staining for anti-mitochondrial antibody have been
reported positive [13]. Rarely, signet ring lymphoma
has also been seen in salivary glands, which is different
from salivary gland tumors in terms of morphology and
immunohistochemical profiles [12].
One recurrence of centroblastic and centrocytic nodular lymphoma has been reported in the salivary glands,
which likens a signet ring cell lymphoma, and in ultrastructural studies, the cells contain empty vacuoles or
residual membrane and myelinoid [15].
In salivary gland malignancies where SRCs are seen,
certainly metastatic lesions from other organs should be
checked by accurate clinical and radiological examinations and laboratory evaluations such as thyroglobulin,
Cytokeratin (CK), Carcino Embryonic Antigen (CEA),
Alpha Feto Protein (AFP) , Cancer Antigen (CA-125),
and Carbohydrate Antigen (CA)19-9 tests [12].

The cells are single or form duct-like structures, dense
cords, or cell clusters. These cells are polyhedral or cubic
and have eosinophilic and occasionally clear cytoplasm
[3]. In PLGA, evident cellular eosinophilic cytoplasm,
oval/round, and bland nuclei, pagetoid pattern around
the nerve and infiltrative pattern of Indian file (Single
file) around the tumor can help to diagnose and differentiate properly [3].
The mucinous variant of myoepithelioma is also a
myoepithelial tumor with clear prominent cytoplasmic
areas that often contain mucin content with the morphology of signet ring [16]. Unlike signet ring carcinomas in
other organs, this tumor in the salivary glands is often
referred to as low-grade neoplasm, where its recurrence
and metastasis are rare after complete excision [12]. The
subtype of the "signet ring" in gastric and esophageal adenocarcinoma is invasive and metastatic with poor prognosis [17]. However, in rare cases where metastases to
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the lymph node exist, besides complete excision, neck
dissection and radiotherapy are also needed [18].
In the sample reported by Horn et al. a signet ring cell
adenocarcinoma was found in the parotid gland that unlike the minor salivary glands, its metastasis was seen
to the lymph node and brain [14]. The Ki67 index is the
most useful immunohistochemical marker for determining the prognosis of patients with salivary gland tumors.
In the case of high Ki67, the prognosis is poor and the
survival rate is often low [19].

5. Conclusion
Signet ring cell adenocarcinoma of the salivary gland is
rare and must be differentially diagnosed with more common tumors of the salivary glands such as mucoepidermoid carcinoma and PLGA. Although the features and
prognosis of signet ring cell adenocarcinoma are known
in other parts of the body such as the gastrointestinal
tract, further studies and investigations are required to
determine the exact prevalence of salivary gland signet
ring adenocarcinoma, its features, prognosis, and treatment methods.
Paraffin blocks of the samples labeled as NOS adenocarcinoma should also be investigated in this regard because some of the signet ring cell adenocarcinomas of
the salivary glands have been inappropriately reported
as adenocarcinomas NOS.

The authors wish to give special thanks to Mohammad
Alizadeh for his contributions to the manuscript.
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