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CASE REPORT

Primary tiny pure signet-ring cell carcinoma of
vermiform appendix presenting as bilateral huge
Krukenberg tumors
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ABSTRACT

Primary signet-ring cell carcinoma (SRCC) of vermiform appendix is extremely rare; only three cases have been reported in the
English literature. A 52-year-old woman presented with abdominal mass. Physical examination revealed bilateral huge tumors in
her ovarian sites. Blood tests demonstrated anemia and elevated tumor markers (CEA, 40 ng/ml; CA125, 580 ng/ml; CA72.4,
1771 U/ml; STN-AG, 19,000 U/ml; sialyl LE, 75 U/ml). Serum AFP, CA19-9, and CA15-3 were within normal limits. Upper and
lower gastrointestinal endoscopy revealed no remarkable pathology. CT and MRI showed huge bilateral ovarian solid tumors
without clinically apparent other tumors. The clinical diagnosis was primary bilateral ovarian tumors and bilateral oophorectomy
was performed. During operation, several quick frozen sections were performed and both ovarian tumors (left: 18 cm, right:
13 cm) were found to be Krukenberg tumors. Accordingly, gynecologists did comprehensive abdominal examination to find
out the primary site. They found a small tumor (3 cm × 1 cm) in the distal part of vermiform appendix, frozen sections of
which revealed an SRCC. Cytologic evaluation of associated ascites at the operation was positive for carcinoma cells. Then
the diagnosis of primary SRCC of appendix with both ovarian metastases (Krukenberg tumors) with peritoneal dissemination
was given. Subsequent formalin fixation pathological examination gave the diagnosis. Immunohistochemically, the signet ring
cells were positive for cytokeratin (CK) AE1/3, CK CAM5.2, CK8, CK18, CK19, CK20, EMA, CEA, CA19-9, p53, Ki-67 in
50% of tumor cells, CDX2, and MUC2. They were negative for CK34βE1, CK5/6, CK7, CK14, p63, vimentin, TTF-1, MUC1,
MUC5AC, MUC6, NSE, synaptophysin, chromogranin, and CD56. She was now treated with chemotherapy 3 months after the
operation.
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1. INTRODUCTION

Appendiceal cancer is very rare; it account for only 0.5% of
all gastrointestinal neoplasms.[1] According to a nationwide
cancer database (SEER), the age-adjusted incidence of ap-
pendiceal malignancies was 0.12 cases per 1,000,000 people
per year.[1] Primary appendiceal cancer is diagnosed in only

0.9%-1.4% of appendectomy specimens.[2] Furthermore,
signet-ring cell carcinoma (SRCC) of vermiform appendix
is extremely rare, accounting for 0.43% of all appendiceal
malignancies.[1] To the best of the author’s knowledge, there
have been only three case reports of appendiceal SRCC.[3–5]

Krukenberg tumor is defined as metastatic mucinous/SRCC
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of ovaries and typically originates from primary tumors of
the gastrointestinal tract, most often stomach and colon in
addition to the breast and endometrium, despite the recorded
rare cases of primary Krukenberg tumors of ovaries.[6, 7] Re-
cently, Krukenberg tumors with original sites of appendix,
pancreas and biliary tracts have been reported.[7–9]

Herein, reported is a very rare case of primary appen-
diceal pure SRCC presented as bilateral huge ovarian tumors
(Krukenberg tumors). Most SRCC shows diverse patterns
of adenocarcinoma other than SRCC features. In this arti-
cle, “pure” SRCC implies SRCC composed exclusively of
signet-ring cells.

2. CASE REPORT

A 52-year-old Japanese woman presented with abdominal
mass, fullness and pain. The patient was admitted to the
gynecologic clinic of our hospital. Physical examination
revealed bilateral huge tumors in her ovarian sites. Blood
tests demonstrated anemia and elevated tumor markers (CEA,
40 ng/ml; CA125, 580 ng/ml; CA72.4, 1771 U/ml; STN-AG,
19,000 U/ml; sialyl LE, 75 U/ml). Serum AFP, CA19-9, and
CA15-3 were within normal limits. Upper and lower gas-
trointestinal endoscopy revealed no remarkable pathologic
features CT and MRI showed huge bilateral ovarian solid
tumors without clinically apparent other tumors. The clinical
diagnosis was primary bilateral ovarian tumors and bilateral
oophorectomy was performed. During operation, several
quick frozen sections were performed and both ovarian tu-
mors (left: 18 cm, right: 13 cm) were found to be Krukenberg
tumors. Accordingly, gynecologists did comprehensive ab-
dominal examination to find out the primary site. They found
a small tumor (3 cm × 1 cm) in the distal part of vermiform
appendix, frozen sections of which revealed a pure SRCC.
Cytologic evaluation of associated ascites at the operation
were positive for carcinoma cells. Then the diagnosis of
primary pure SRCC of appendix with both ovarian metas-
tases (Krukenberg tumors) with peritoneal dissemination was
given.

Subsequent gross examination of the both ovaries and the
appendix, which was performed in formalin-fixed organs,
revealed a left ovarian huge solid tumor, measured 16 cm ×
17 cm × 17 cm (see Figure 1A) and right ovarian tumor
measuring 13cm × 12 cm × 14 cm (see Figure 1B). The cut
surfaces of both tumors were smooth and mucinous. The
appendix contained a small (3 cm × 1 cm) white tumor at
its tip (see Figure 1C). Histologically, the tumors of both
ovaries (see Figure 2A) and appendiceal tip (see Figures
2B-2C) showed the same morphology, composed exclusively
of SRCC. The primary appendiceal SRCC was originated

from the mucosa and invaded the submucosa, muscle layer,
subserosa and serosa and extended to the abdominal cavity.
Many lymphovascular permeations by the SRCC cells were
recognized.

Immunohistochemical panels were applied using Dako En-
vision method (Dako, Glostrup, Denmark), as previously
reported.[10–13] The signet ring cells of the ovarian tumors
and appendix were positive for cytokeratin AE1/3, cytok-
eratin CAM5.2, cytokeratin 8 (see Figure 3A), cytokeratin
18, cytokeratin 19, cytokeratin 20 (see Figure 3B), epithelial
membrane antigen, carcinoembryonic antigen (see Figure
3C), cancer antigen-19-9, p53, Ki-67 (50%), caudal-related
homeobox-2 (CDX2), and mucin core protein-2 (see Figure
3D) while negative for cytokeratin 34βE1, cytokeratin 5/6,
cytokeratin 7, cytokeratin 14, p63, vimentin, thyroid tran-
scription factor-1 (TTF-1), mucin core protein-1, mucin core
protein-5AC, mucin core protein-6, neuron-specific enolase,
synaptophysin, chromogranin, and CD56. Subsequently,
chemotherapy was given for 3 months after operation.

3. DISCUSSION
Krukenberg tumor is defined as an ovarian carcinoma com-
posed exclusively of signet-ring adenocarcinoma cells. It
is classified into primary and secondary (metastatic).[7] Pri-
mary one is very rare, while secondary Krukenberg tumor
is relatively common. Most of the latter are ovarian metas-
tases from gastric signet-ring cell carcinoma, and a few from
signet-ring cell carcinoma in other gastrointestinal tracts. In
general, when signet-ring cell carcinoma was found in the
gastrointestinal tract in case of Krukenberg tumor, the case is
generally regarded as secondary Krukenberg tumor. It should
be noted that there are small foci of SRCC in gastrointestinal
tract that are not detected in cases of primary Kurukenberg
tumor; such case is in fact secondary Krukenberg tumor.[7]

In the present case, tumors were seen in bilateral ovaries and
vermiform appendix. Although the author thinks that the
ovarian tumor can be primary Krukenburg tumor in the cur-
rent case,[19] he thinks that secondary Krukenberg tumor is
far more likely. The ovarian tumors (13 cm and 17 cm) were
larger than appendiceal tumor (3 cm). In the appendiceal
tumor, the tumor cells were seen to arise from mucosa and
lymphovascular permeations were noted, strongly suggest-
ing the diagnosis of appendiceal primary. In addition, the
metastatic pattern of lymphatic flow and blood flow is much
more favor of secondary Krukenburg tumor: primary Kruken-
berug tumor metastasized to only vermiform appendix is
quite unlikely. Signet-ring carcinoma far more commonly
occur in gastrointestinal mucosal epithelium with abundant
mucins and it is never epithelial phenotypes in epitherial
(mesothelial) tumors of ovary.

2 ISSN 2331-2726 E-ISSN 2331-2734



http://crcp.sciedupress.com Case Reports in Clinical Pathology 2016, Vol. 3, No. 3

Figure 1. Gross findings of the both ovaries and appendix
A: The left ovary showed a huge solid tumor measuring 16 cm × 17 cm × 17 cm. The cut surface is slimy and solid. B: The right ovary
showed a huge solid tumor measuring 13 cm × 12 cm × 14 cm. The cut surface is slimy and solid. Focal areas show hemorrhage. C: The
vermiform appendix shows a tumor measuring 1 cm × 3 cm (arrows) in the distal (left) appendix.

Figure 2. Histological findings of ovarian and appendiceal tumor
A: The ovarian tumor is composed exclusively apparent signet ring cell carcinoma cells. HE, ×200. B: Low power view of the
appendiceal tumor. Pure signet ring cell carcinoma is apparent. There is a little mucin in this section. HE, ×50. C: Higher power view of
the appendiceral tumor. Apparent signet ring cell carcinoma cells are seen. HE, ×200.

Figure 3. Immunohistochemistry
The signet ring cell carcinoma cells of both ovarian tumors and the appendiceal tumor are positive for cytokeratin 18 (A), cytokeratin 20
(B), CEA (C), and MUC2 (D). Immunostaining, ×200.
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The current case is the forth reported case of primary SRCC
of the appendix[3–5] and the first report of primary pure SRCC
clinically manifesting as ovarian Krukenberg tumor. Accord-
ing to WHO blue book, only appendiceal adenocarcinoma
containing more than 50% of SRCC elements is called appen-
diceal SRCC.[14] The present case was composed exclusively
of SRCC, thus the current case fulfilled the criteria of primary
pure appendiceal SRCC. Both ovarian tumors of the present
case were huge with no preoperative endoscopic and imaging
(CT and MRI) diagnosis of primary tumor. For this reason,
the gynecologists considered that the ovarian tumors as pri-
mary ovarian tumors. Then the doctors successfully found
the small appendiceal tumor by the scrutiny of the abdominal
cavity. Vermiform appendix is a small organ, and lesions
of the appendix are difficult to be detect by endoscopy and
imaging techniques including CT and MRI. After exclusion
of primary gastrointestinal tumor and following meticulous
examination of Vermiform appendix, the gynecologists and
pathologist considered the appendiceal SRCC with bilateral
ovarian tumors as Krukenberg ovarian tumor. In this case,
pathologic examination of quick frozen sections played a
critical role for correct diagnosis of this primary very rare
primary pure appendiceal SRCC.

Extensive immunohistochemical testing was performed in
the current study. This is the second case of this kind of study
after Suzuki et al.[3] The cytokeratin profile indicated that
the SRCC cells have a wide range of cytokeratin expression.

Cytokeratin-7-/cytokeratin-20+ pattern is compatible with
appendiceal (as colonic) origin. Epithelial membrane antigen
was positive while vimentin was negative, suggesting that
the present tumor is epithelial origin. Protein expression of
p53 was strongly expressed, suggesting p53 gene mutations.
Ki-67 labeling was high (50%), suggesting a high cellular
proliferative activity. The present SRCC expressed carci-
noembryonic antigen and carcinoma antigen-19-9, indicating
that the present tumor is a variant of adenocarcinoma. On the
other hand, the tumor cells were negative for TTF-1, indicat-
ing no association with pulmonary phenotypes. The profile
of mucin core proteins suggest that product of MUC2 genes
are up-regulated, while products of MUC1, MUC5AC and
MUC6 genes not. The negative reaction for neuron-specific
enolase, chromogranin, synaptophysin and CD56 indicates
that the present tumor is not goblet cell carcinoid. Although
there were slight differences of the antigenic expression, the
immunoprofile of the current case appear similar to that of
SRCC of other organs.[3, 15–18]

In summary, the author reported the forth case of primary
pure appendiceal SRCC, and the first case of this tumor
manifesting as bilateral ovarian tumors (Krukenberg tumors)
clinically. An extensive immunohistochemical study was
also performed.
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