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Signet Ring Cell of the Non-Neoplastic Endometrium:
A Case Report and Literature Review
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Abstract

The observation of signet ring cells in endometrial biopsy results
raises the possibility of the existence of a malignant primary or
metastatic adenocarcinoma. We describe the case of a middle aged
woman whose endometrial biopsy and curettage specimens con-
tained signet ring cells indicating stromal decidual changes. Posi-
tive cytokeratin and CD10 immunohistochemistry staining results
were revealed in the signet ring cells, features favoring a diagnosis
of endometrial stromal cells showing decidual changes rather than
a primary or metastatic endometrial neoplasm. Upon immunohis-
tochemistry evaluation, they presented as vacuolated, decidualized
endometrial stromal cells. Awareness of this morphologic change
in the endometrial stroma can prevent overdiagnosis and overtreat-
ment as primary or metastatic signet ring cell adenocarcinoma.
Recognized by this morphologic feature, signet ring cells, or their
close mimics, should not always be considered as a high grade or
poorly differentiated adenocarcinoma.
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Introduction

A signet ring cell is a round cell having an unexpectedly large
central cytoplasmic vacuole which pushes the cell nucleus
to the periphery. The vacuoles in these cells can be demon-
strated by immunohistochemistry assessment for mucin, the
accumulation of glycogen, glycoproteins, and so on. These
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signet ring cells have been occasionally described as an un-
usual finding in endometrial histological samples. In 1988,
Clement and Scully [1] first described an unusual postmeno-
pausal decidual reaction of the endometrium. Since then,
other studies have reported on the topic of signet ring cells
of the endometrium, including those found in both neoplas-
tic and non-neoplastic conditions. Using a light microscopic
and immunohistochemical features, Iezzoni et al [2] evalu-
ated 5 endometrial biopsy specimens containing signet ring
cells that strongly mimicked metastatic or primary adenocar-
cinoma. Four of the 5 cases seemed to represent altered de-
cidual cells. Two of the cases were postmenopausal patients
being treated with progesterone at the time of the biopsy, and
in one case the cells had features associated with histiocytes
with phagocytic vacuoles. For comparison, the microscopic
features of 2 signet ring cell adenocarcinoma cases, meta-
static to the endometrium from the breast, were presented.
Although once considered synonymous with adenocarci-
noma, signet ring cells are now known to occur in a variety
of nonadenocarcinomatous neoplasms and in non-neoplastic
processes. Because of the low frequency of association with
primary tumors, the observation of signet ring cell adeno-
carcinoma of the endometrium is often indicative of meta-
static adenocarcinoma of either gastrointestinal or breast in
origin. Thus, the finding of signet ring cells possibly repre-
sents decidual, histiocytic or neoplastic conditions. Because
of these various possibilities the morphologic evaluation of
these cells including immunohistochemical and special mu-
cin staining, and in rare occasions, electron microscopy, is
mandatory. The purpose of this case report was to emphasize
things that must be considered in the evaluation of endome-
trial signet ring cells in order to decrease the risk of misdiag-
nosis and overtreatment.

Case Report

We report the case of a 45-year-old woman who presented
with painless vaginal spotting over the course of several
weeks leading to her visit. A physical examination and com-
puterized tomographic images revealed non-specific find-
ings of the gynecologic solid organs and other portions.
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Figure 1. Histopathologic findings of the curetted endometrial
biopsy demonstrate diffuse sheet-like signet ring cells in the
endometrial stroma. Neither cytologic atypia, nor pleomor-
phism is identified. Hematoxylin and eosin stain.

She had no past history of tumor or exogenous hormonal
therapy. She underwent dilatation and curettage of the endo-
metrium. Grossly, the amount of the curetted tissue and its
morphologic features were not specific. Microscopically, the
endometrial glands revealed a secretory pattern. The stroma
contained loose aggregates of signet ring cells in a state of
pre-decidual change, but there was no evidence of cytologic
atypia, increased mitotic activity, high nuclear to cytoplas-
mic ratio or pleomorphism (Fig. 1). Immunohistochemical
analysis demonstrated that the signet ring cells were focal
reactive for CD10, but not for cytokeratin and CD68 (Fig.
2). Based on the immunohistochemical findings, the signet
ring cells found in the endometrium were suspected to be
the result of a stromal reaction, suggesting a rare pattern of
decidual change.

Discussion

Signet ring cells in an endometrial biopsy are an unusual
finding. Signet ring cells, and their close mimics, have prom-
inent or crescent nuclei and variable amounts of cytoplasmic
vacuolization or inclusion, ranging from nonvacuolated cells
to typical signet ring cells. Signet ring cells of the endometri-
um are usually representative of the existence of metastatic
adenocarcinoma of either breast or gastric in origin. In con-
trast, true primary signet ring cell carcinomas of the endo-
metrium are extremely rare, but they have been reported [3].
Aside from the neoplastic condition, signet ring cells of the
endometrium are associated with a broad spectrum of benign
conditions. They are associated with post- or pre-menopaus-
al decidual reactions including hormonal effects, particularly
due to progesterone, muciphagic histiocytic differentiation
[4] or myxoid changes of cesarean scar endometriosis with
massive decidualization [5].

In 1997, the first example of a primary signet ring cell
carcinoma of the endometrium was described [3]. This con-
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Figure 2. Immunohistochemical staining for cytokeratin shows
complete negative reaction in the signet ring cells in the en-
dometrial stroma. By contrast the endometrial gland shows
strong positive reaction for cytokeratin.

dition can be regarded as a variant of an endometrioid car-
cinoma because it shows a transition in one area to a con-
ventional endometrioid carcinomatous pattern. However, if
a signet ring cell neoplasm is observed in an endometrial bi-
opsy, it is most likely to produce a metastatic gastric carcino-
ma-signet ring cell type (Krukenberg) tumor. However, the
remote possibility of the existence of a primary endometrial
neoplasm has to be borne in mind.

Clement and Scully [1] described an unusual postmeno-
pausal decidual reaction of the endometrium including find-
ings with a signet ring cell-like appearance. There was no
evidence of an exogenous or endogenous source of excess
progesterone in any of the 4 patients. It is possible that, in the
four cases, the threshold of the endometrial stromal cells was
unusually low, resulting in an increased sensitivity to normal
postmenopausal progesterone levels.

Iezzoni et al [2] reported the observation of non-neoplas-
tic signet ring cells in the endometrial biopsies of 5 patients.
Three of the 5 patients were in a postmenopausal state, and
2 of the 3 post menopausal patients were receiving hormonal
therapy with progesterone. All of these biopsy specimens
contained decidual type signet ring cells. In 4 of the cases,
the cells were associated with obviously decidualized stro-
mal cells, and there was a morphologic spectrum spanning
from nonvacuolated to signet ring cells. All 4 cases were
negative for mucin marker, and immunohistochemical non-
reactivity for epithelial marker was found, a result consistent
with decidual cells. Only the one remaining case of the 5
lacked a background decidual component. The finding con-
sisted of scattered signet ring cells that reacted to histiocytic
markers CD68 and Mac387, and the vacuolar contents of the
signet ring cells were weakly PAS positive. These cells may
have been representative of muciphagic histiocytes. And no
evidence of cytologic atypia, increased mitotic activity, high
nuclear to cytoplasmic ratio or pleomorphism was observed
in any of the 5 reported cases [6].

Prior to performing immunohistochemical staining,
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obtaining a complete clinical history is the first step in the
proper evaluation of a finding of endometrial signet ring
cells. The present patient had no specific history of tumor or
hormonal therapy, yet non-neoplastic signet ring cells were
encountered in the endometrial biopsy. The signet ring cells
were surrounded by nonspecific endometrial glands in the
secretory phase of menstrual cycle, as determined by his-
tologic dating. The lack of cytologic atypia and negativity
for cytokeratin immunostaining seen in the signet ring cell
aggregates in the endometrial stroma in this case was sug-
gestive of a rare pattern of decidual change.

The endometrium should join the growing list of ana-
tomical sites potentially harboring non-neoplastic signet ring
cells mimicking the tumoral cells associated with metastatic
adenocarcinoma. However, negativity for epithelial marker
and positivity for endometrial stromal marker, as noted upon
immunostaining, were reported in several studies of signet
ring cells obtained from the endometrium. Because of the
potential for unusual or confused histological findings, ad-
ditional diagnostic clues are needed in order to make a dif-
ferential diagnosis between endometrial adenocarcinoma
and a decidual change mimicking signet ring cell. Ruling out
metastatic adenocarcinoma can be done based on evaluat-
ing the spectrum of possible cytologic appearances including
blending without atypia, and most important of all, the lack
of immunohistochemical reactivity for epithelial markers
[7]. The lack of markers is definitely key in distinguishing
between metastatic tumors and non-neoplastic signet ring
cells of the endometrium.

In conclusion, our patient experienced an extremely rare
form of decidual change of the endometrium: a signet ring
cell like appearance. The inability to accurately distinguish
metastatic or primary signet ring cell carcinoma from signet
ring cells of the endometrium is a critical problem. Signet
ring cell carcinoma, metastatic or primary, is associated with
poor prognosis and requires a more aggressive treatment
strategy as compared to unusual signet ring cell like decidual
changes.
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