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Abstract

Primary signet ring cell carcinoma is a rare event in surgery. It looks like acute appendicitis and
it is difficult to diagnose it on clinical grounds alone. The diagnosis is always confirmed by
histopathology of a surgically removed appendix. A young man, 22 years old, presented with
vomiting, diarrhea, and cramps in his abdomen without abdominal tenderness (mild ab-
dominal discomfort in the right lower abdominal quadrant without signs of peritoneal irrita-
tion) during the previous month. The first endoscopic results showed only changes of mucosa
that could be attributed to endoscopic and clinical representation of Crohn's disease. A few
days after the initiation of the therapy with aminosalicylates and corticosteroids, the patient
went into ileus and was transferred to the Department of Surgery, where he underwent an
emergency right-sided hemicolectomy with resection of the transversal colon and forming of
an ileostoma. The first pathohistological diagnosis was pseudomembranous colitis. Because
the patient’s condition was deteriorating, a revision of the pathohistological diagnosis was
done. After careful revision and extensive sampling, a signet ring cell carcinoma arising in the
appendix with infiltration of the ileocecal region was found. Immunohistochemically, tumor
cells were positive for CDX-2 CK7, CK20, CK19, and carcinoembryonic antigen and negative for
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chromogranin A. Sixteen isolated lymph nodes were negative. Although the patient had a dis-
ease that was localized to the appendix and ileocecal region with no apparent distal metastasis,
his clinical condition was worsening rapidly and he died after 2 months. This case shows the
aggressive biological behavior of the appendix signet ring cell carcinoma. Scrupulous histo-
pathological examination of the appendix is an obligatory procedure. Elimination of the signet
ring cell carcinoma from other carcinoma subtypes is of special importance as it has an excep-
tionally poor prognosis and is generally diagnosed in its advanced stages.

© 2018 The Author(s)
Published by S. Karger AG, Basel

Background

The majority of appendiceal tumors are neuroendocrine neoplasms (50-75%), while
most of the remaining tumors are adenocarcinomas [1]. They constitute 0.12 cases per
100,000 people per year and less than 0.5% of gastrointestinal neoplasms [2, 3]. Apart from
their rarity, the complexity of the spectrum of this malignant disease leads to confusion about
the accurate description of the natural behavior of these tumors. Appendiceal adenocarcino-
mas are divided into 3 groups: mucinous adenocarcinomas, low-grade appendiceal mucinous
neoplasms, and signet ring cell carcinomas [2]. Adenocarcinomas account for 58% of the ma-
lignant appendiceal tumors, with the median age at presentation in the sixth or seventh life
decade. It can present as appendicitis and diagnosis is usually established after appendectomy
[4]. The treatment for adenocarcinoma when confined to the appendix is appendectomy and
right hemicolectomy [5]. If signet ring cells account for more than 50% of the neoplasms, the
term “signet ring carcinoma” is appropriate. Such lesions should be included in the high-grade
category. Primary signet ring cell carcinoma is a rare event in surgery [6]. More often, it pre-
sents as acute appendicitis, so it is hard to diagnose it on clinical grounds alone [7, 8] and the
diagnosis is always confirmed by histopathology of a surgically removed appendix [9]. Pre-
operative diagnosis of this tumor can be confusing because it does not show specific clinico-
radiological signs and can be misinterpreted as an inflammatory process. During the diagno-
sis, chances are high that the tumor has grown beyond the appendiceal wall [10, 11]. Accord-
ing to the National Cancer Institute’s surveillance epidemiology from 1973 to 2001, signet ring
carcinoma was the least prevalent of the appendiceal tumors with only 4%. It has a very poor
prognosis, with a 5-year survival of 7% [2, 6].

Case Presentation

A 22-year-old male patient was admitted to the Department of Gastroenterology and
Hepatology with vomiting clear gastric contents, diarrhea, and abdominal cramps that had
started 1 month before. The patient was healthy before this and his medical history was un-
revealing. No smoking and no alcohol and drug abuse were recorded. Physical examination
only showed abdominal tenderness (mild abdominal discomfort in the right lower abdominal
quadrant without signs of peritoneal irritation). Routine laboratory results were within nor-
mal limits. Tumor markers were all in the reference levels (alpha-fetoprotein was 1.49 pg/L
with a reference level of up to 8.78 ug/L, prostate specific antigen was 0.097 pg/L with a ref-
erence level of up to 4.00 ug/L, carcinoembryonic antigen was 2.97 ug/L with a reference level
of up to 5.00 pg/L, cancer antigen 19-9- was 8.53 pg/L with a reference level of up to 37.00
pg/L, neuron-specific enolase was 16.4 pg/L with a reference level of up to 16.30 pg/L, and
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cytokeratin 19 fragments (CYFRA 21-1) was 1.5 pg/L with reference levels between 0.1 and
3.30 pg/L). Colonoscopy was performed with multiple biopsies of the ileocecal region as well
as extensive sampling of the rest of the colon. Histologically, the biopsy series contained
pathohistological samples of the colonic wall that showed changes of the mucosa that could
be attributed to an endoscopic and clinical representation of Crohn’s disease. He was put on
aminosalicylates (mesalazine) and corticosteroids (prednisolone), but a few days after the in-
itiation of the therapy the patient stopped having bowel movement and went into ileus and
was transferred to the Department of Surgery where he underwent an emergency right-sided
hemicolectomy with resection of the transversal colon and forming of an ileostoma. The first
pathohistological diagnosis was pseudomembranous colitis. The patient was in the intensive
care unit (ICU) of the Department of Surgery for the following 6 days, but his condition was
getting worse. He was still having abdominal pain, diarrhea, significant weight loss, and fa-
tigue. A gastroenterologist was called in who suggested a transfer to the ICU of the Department
of Gastroenterology and Hepatology. Because the patient’s condition was deteriorating and
we expected it to improve because of the therapy and surgery and tests to detect Clostridium
difficile and its toxins were repeatedly negative, a revision of the pathohistological diagnosis
was done. After careful revision and extensive sampling, a signet ring cell carcinoma arising
in the appendix with infiltration of the ileocecal region was found. Immunohistochemically,
tumor cells were positive for CK20 (Fig. 1), CDX-2 (Fig. 2), CK7 (Fig. 3), CK19 (Fig. 4), and
negative for carcinoembryonic antigen (Fig. 5), chromogranin A (Fig. 6), synaptophysin, and
CD 56. Sixteen isolated lymph nodes were negative. Aminosalicylate and corticosteroid ther-
apy was stopped. In the meantime, the patient reported a partial loss of sight and epileptic
seizure of a grand mal kind. A neurologist and an ophthalmologist were then consulted who
asked for an emergency brain and orbit magnetic resonance imaging (MRI) which showed a
brain edema and lesions that are common with extraintestinal changes of Crohn’s disease. The
patient was then treated for methicillin-resistant Staphylococcus epidermidis (MRSE) and Can-
dida parapsilosis that came out positive from his blood cultures. Also from his bronchial aspi-
rate, Acinetobacter baumannii and Klebsiella pneumoniae came out positive. After discussions
with the oncology team, and given the patient’s overall condition, cardiopulmonary instability,
Eastern Cooperative Oncology Group (ECOG) performance status grade 3-4, and CT scans that
showed that there was no remaining malignant disease, no oncological treatment was advised.
[t is important to emphasize that most of the time the patient spent in the Department of Gas-
troenterology and Hepatology, there was a massive return of secretion on the patient’s naso-
gastric probe and a weaker filling of ileostoma. A surgeon was again called in who then de-
cided to admit the patient to the ICU of the Department of Surgery for chronic ileus. The pa-
tient died in the ICU of the Department of Surgery just a few days after admission and after a
new operation.

Discussion and Conclusions

Non-neuroendocrine appendiceal malignancies are very rare and represent less than
0.5% of all gastrointestinal malignancies. The prevalence rate in the literature is around 0.3%
[6]. Adenocarcinomas of the appendix are less common than appendiceal neuroendocrine tu-
mors, and since the first case was reported by Berger in 1882, there have been only a few
hundred cases described in the literature. Because of the low incidence, there is still contro-
versy concerning the optimal treatment for this kind of cancer. The mean age at presentation
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is 63 years and, with 58%, men are more often affected than women [12]. Signet ring carcino-
mas are even rarer then adenocarcinomas and they constitute only 4% of all neoplasms of the
appendix [6]. The signet ring cell carcinomas are most frequent in the stomach. The CDX-2 and
CK20 marker is vital for confirmation of the diagnosis [13]. The majority of the appendix car-
cinomas are identified accidentally, and many are advanced at the time of diagnosis [14]. The
extent of the tumor at the time of the diagnosis is an important determinant of the patient’s
future prognosis. As previous studies show, the prognosis of patients with diffuse, peritoneal
metastases has a 5-year survival rate of only 6.7-14% [15]. Imaging of a primary appendiceal
malignancy may resemble a more common regional disease, like inflammatory bowel disease
(IBD), ischemia, or acute appendicitis [10, 11]. Numerous other diseases can also alter the
imaging of the ileocecal region and create bowel wall thickening. Evaluation of various param-
eters, such as degree and extent of thickening, presence or absence of fat stranding, pattern of
enhancement, and associated features including nodal status, can help in this distinction [16].
On CT imaging, neoplastic processes are more likely associated with wall thickening that is
more than 3 cm, involvement of a short segment, and/or an abrupt transition point. On the
other hand, more common findings in IBD are wall thickeningless than 2 cm, a longer segment
involvement, and/or a smooth transition to the normal bowel [17]. Heterogeneous attenua-
tion is more common in ischemia and necrosis and seen in poorly differentiated gastrointes-
tinal tumors. Fat stranding is more commonly associated with inflammatory conditions, while
asymmetrical/eccentric wall thickening is associated with malignant processes [17]. How-
ever, IBD and signet ring carcinoma may not be mutually exclusive. Hristova et al. [ 18] showed
that circumferential thickening of the colorectal wall and the presence of free-fluid effusion in
the abdomen were related to signet ring carcinoma arising in association with IBD.

Signet ring carcinomas are considerably more likely to have extended at the time of diag-
nosis, as compared to other primary appendiceal tumors [2, 9]. Essentially, lymphatic-space
metastases can closely mimic inflammatory conditions [14, 19]. The components of the
ileocecal region (terminal ileum, appendix, cecum, ileocecal valve) are anatomically next to
one another; so, the pathology may include more than a single anatomic area, causing difficul-
ties in its diagnosis. Familiarity with the unclear clinical presentation of the disease, together
with the radiologic features, colonoscopy results, and finally tissue sampling give the correct
diagnosis.

Our patient was only 22 years old at the time of the diagnosis of his tumor. A case of ap-
pendiceal adenocarcinoma spreading to the ileocecal valve presenting as Crohn’s disease in
an 86-year-old man has been reported [19]. In our case, the tumor was showing lesions that
could be typical for Chron’s disease. We called for a revision of pathological results because
our patient was getting worse in spite of the correct therapy for IBD. Unfortunately, our pa-
tient had a signet ring cell carcinoma. Interestingly, all tumor markers in the patient’s blood
were in the reference levels. Multiple CT scans of the abdomen did not detect remaining ma-
lignant disease. As stated by some other studies, signet ring cell carcinomas and poorly differ-
entiated adenocarcinomas of the appendix have a high tendency for development of metasta-
sis with a 5-year survival rate of only 7%. Hence, signet ring cell carcinoma is considered to
be a separate type of tumor in the appendix on the grounds of its bad prognosis. The treatment
of choice for all microscopic types of appendiceal carcinomas is right hemicolectomy, even in
cases with perforation. In metastatic disease, the recommended treatment is systemic chem-
otherapy together with intraoperative intraperitoneal chemotherapy, peritonectomy, and cy-
toreductive surgery [2, 9]. Our patient was in such a bad condition (ECOG 3-4) and radiologi-
cal imaging did not show any remaining disease. Therefore, he was not a candidate for any
kind of chemotherapy.
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To conclude, scrupulous histopathological examination of the appendix is an obligatory
procedure. Elimination of signet ring cell carcinoma from other carcinoma subtypes is of spe-
cial importance as it has an exceptionally poor prognosis and is generally diagnosed in ad-
vanced stages.
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Fig. 1. Tumor cells with abundant cytoplasms full of mucin that displace the nucleus to the cell’s periphery
(signet ring cells). Immunohistochemically, tumor cells were positive for CK20. IHC x400

Fig. 2. Inmunohistochemically, tumor cells were positive for CDX-2. IHC x400.
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Fig. 4. Imnmunohistochemically, tumor cells were positive for CK19. IHC x400.
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Fig. 5. Immunohistochemically, tumor cells were negative for CEA. IHC x400.

Fig. 6. Immunohistochemically, tumor cells were negative for chromogranin A. IHC x400.
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