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Abstract

Signet ring cell carcinoma (SRCC) represents an extremely rare histo-
logical type for colon cancer, accounting for less than 1% of all colon
neoplasms. SRCC is usually aggressive and it is associated with poor
prognosis. It can be divided into mucinous adenocarcinoma (MAC)
with signet cells and signet cell of more than 50% of the tumor area.
Main differential diagnosis is metastatic gastric signet cell carcinoma.
A 27-year-old African American man with past medical history of ul-
cerative colitis on mesalamine presented to emergency department
with complaints of diarrhea abdominal pain and shortness of breath
for 3 weeks. Physical exam was remarkable for tachycardia with a
heart rate (HR) of 106 and pallor otherwise normal. Laboratory data
showed potassium 2.8 mmol/L, creatinine 1.11 mg/dL, lactic acid 8
mmol/dL, hemoglobin 2 g/dL and white blood cell count 21 x 10%/uL.
Computed tomography (CT) scan of the abdomen with intravenous
(IV) contrast showed distention of the colon, air-fluid levels and loss
of haustra. Clostridium difficile stool PCR was positive. A clinical
diagnosis of toxic megacolon due to C. difficile infection was made.
Packed red blood cells (PRBCs) were transfused, and oral vancomy-
cin and IV fluids were started. Symptoms and labs initially improved.
However, on the third day, abdominal pain recurred with lactic acido-
sis. Diagnosis of refractory ulcerative colitis was made. Surgery was
performed. Subtotal colectomy and ileostomy were done. Pathology
revealed stage IV invasive signet ring cell adenocarcinoma, in the
transverse colon poorly differentiated, with background of marked ul-
cerative colitis. Patient was started on adjuvant chemotherapy oxali-
platin, leucovorin and 5-flurouracil as an outpatient. Patient is under-
going 12 rounds of chemotherapy; he is currently in round 8 without
complications. Patient is scheduled for screening colonoscopy and re-
versal of colostomy after completion of chemotherapy. SRCC of the
colorectum is very rare, comprising less than 1% of colorectal cancer
cases. It occurs mainly on the right colon and presents at later stages.
Despite the rarity of this tumor, it is associated with ulcerative colitis.
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The main differential diagnosis is a metastasis from gastric signet cell
carcinoma. It is associated with a poor prognosis.
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Introduction

Signet ring cell carcinoma (SRCC) was reported for the first
time in 1951 by Laufman and Saphir [1]. Since then, only a
few hundred cases have been reported. It was reported mostly
in Asian patients as sporadic case reports and small case se-
ries [2]. Colorectal SRCC is very rare, comprising less than
1% of colorectal cancer (CRC) cases [3]. SRCC and mucinous
adenocarcinoma (MAC) with signet cells are two overlapping
entities. SRCC can occur within the pools of MAC or in a dif-
fusely infiltrative process with minimal extracellular mucin
in a linitis plastica [4]. On the other hand, the World Health
Organization (WHO) defined MAC as a carcinoma confirmed
by > 50% of extracellular mucin pools that contain malignant
epithelial or individual tumor cells including SRCC [4]. SRCC
mainly occurs on the right side of the colon [S]. The main dif-
ferential diagnosis is metastatic gastric carcinoma with SRCC,
and it is necessary to rule out this diagnosis by endoscopy be-
fore finalizing a diagnosis of primary colorectal SRCC. SRCC
is associated with poor prognosis. Despite the rarity of SRCC,
it is more frequently associated with patients with ulcerative
colitis [6]. Herein, we present a rare case of metastatic signet
cell carcinoma of the colon in a young patient with ulcerative
colitis.

Case Report

The patient was a 27-year-old African American man with
past medical history of ulcerative colitis diagnosed 2 years
prior to this presentation, on mesalamine. Patient presented
to the emergency department with the complaints of general-
ized body aches, weakness, chest discomfort for 3 weeks, and
palpitations with mild exertional dyspnea for 3 days. He had
few episodes of bloody diarrhea 2 days prior to this presenta-
tion. He did not have jaundice, fever, nausea or vomiting, he-
matemesis or h/o recent weight loss. Vital signs showed blood
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Figure 1. (a) Low magnification view showing inflammatory change in ulcerative colitis, including crypt distortion, acute and
chronic inflammation, and ulceration. (b) High-grade glandular dysplasia characterized by nuclear hyperchromasia, loss of nu-

clear polarity and increased mitotic activity.

pressure (BP) of 90/62 mm Hg, heart rate of 109 beats/min,
sinus tach, temperature of 36.4 °C, respiratory rate (RR) of
16 breaths per minute and pulse oximetry of 99% on room air.
Other physical examination was unremarkable except for gen-
eralized and conjunctival pallor. Initial laboratory investigation
revealed serum potassium 2.8 (3.5 - 5.2 mmol/L), serum cre-
atinine 1.11 (0.44 - 1.0 mg/dL), alkaline phosphatase 640 (38
- 126 IU/L), elevated lactic acid 8 (0.5 - 2.0 mmol/dL), severe
anemia hemoglobin of 2 (12 - 17.5), aspartate transaminase
(AST) 87 (10 - 42 TU/L) and alanine transaminase (ALT) 85 (10
- 60 IU/L). Computed tomography (CT) scan of the abdomen
with intravenous (IV) contrast showed distention of the colon
containing air-fluid levels and loss of haustra. Clostridium dif-
ficile PCR test was positive. Diagnosis of toxic megacolon was
due to C. difficile infection and CT scan findings. The patient
was admitted to the intensive care unit (ICU) for close monitor-
ing. He received a total of four units of packed red blood cells
(PRBCs). He was started on oral vancomycin and IV fluids.
On the following day, the patient symptomatically improved
with resolution of leukocytosis and lactic acidosis. Liver ultra-
sound was normal. On the fourth day of admission, the patient
complained of abdominal pain and fever. Repeat labs showed
leukocytosis and elevated lactate 3.5 reference value (0.5 - 2.0
mmol/dL). A diagnosis of refractory ulcerative colitis failing
medical treatment was made. The patient underwent subtotal
colectomy and ileostomy with Hartmann pouch and a small
bowel resection. Surgical pathology of the subtotal colectomy
showed severe ulcerative colitis. There was a multifocal high-
grade glandular dysplasia arising from the inflammatory back-
ground in the transverse colon (Fig. 1a, b). A 15-mm focus of
invasive signet ring cell adenocarcinoma, poorly differentiated
in the transverse colon stage invading subserosa and involving
two of 45 pericolic lymph nodes arising from a background of
ulcerative colitis was reported (Fig. 2a-d). Metastatic signet cell
carcinoma of the stomach was ruled out based on a normal en-
doscopy that the patient had 2 months prior to this presentation
as a workup for iron deficiency anemia. The patient had a port
inserted and was started on adjuvant chemotherapy oxaliplatin,
leucovorin and 5-flurouracil as an outpatient by his oncologist.
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Patient is undergoing 12 rounds of chemotherapy. He is cur-
rently in round 8 without complications. Patient is scheduled
for screening colonoscopy and reversal of colostomy upon
completion of chemotherapy.

Discussion

CRC is the third most common cancer. In the USA, annually,
approximately 145,600 new cases of large bowel cancer are
diagnosed, of which 101,420 are colon and the remainder are
rectal cancers [7]. Annually, approximately 50,630 Americans
die of CRC, accounting for approximately 8% of all cancer
deaths [6]. More than 90% of CRC cases are adenocarcinomas
[8]; however, several histological variants have been distin-
guished such as mucinous, signet ring cell, medullary, adenos-
quamous, micropapillary, spindle cell and undifferentiated [8].
Signet cell carcinoma is a subtype of colon cancer. The name
SRCC is a descriptive term describing a carcinoma cell retain-
ing abundant intracytoplasmic mucin that causes the nucleus
to be pushed to the periphery of the cell. In affected sites, the
tumor infiltrates the entire wall, therefore results in a rigid and
contracted structure called the linitis plastica [5]. The majority
of these tumors arise in the stomach. However, it was also de-
scribed in breast, lung, bladder, pancreas, gallbladder and the
colon. It is a rare tumor comprising less than 1% of all CRC
cases [2]. SRCC is predominant in males with a ratio of 2:1.
Belli et al reported the most common location is the right side
of the colon [9]. Our patient is a young man and had the tumor
on the transverse colon. These tumors can be classified into
either MAC with signet cell (a subtype of MAC) or SRCC.
WHO definition of SRCC is carcinoma confirmed by > 50%
of SRCC but states that SRCC can occur within the pools of
MAC or in a diffusely infiltrative process with minimal ex-
tracellular mucin in a linitis plastica pattern [9]. Luis et al de-
scribed in his retrospective study that 68.7% of SRCC cases
occur in the right colon, 9.4% in the transverse and 21.9% in
the left colon [5]. Our patient had the tumor on the transverse
colon. Of the patients, 43.7% present with metastasis, whereas
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Figure 2. (a) Invasive nests of signet ring cell carcinoma arising from colonic mucosa. (b) Low magnification view showing signet
ring cell carcinoma invading the muscularis propria of the colonic wall. (c) Lymphatic tumor invasion. (d) Mucicarmine stain high-
lighting cytoplasmic mucin of the metastatic signet ring cell carcinoma in a pericolic lymph node.

64.3% of cases metastasize to the peritoneum, 46.5% present
with lymph node metastasis (LNM) (mean of 14.3 positive
lymph nodes), 62.5% with lymphovascular invasion and 25%
with perineural invasion [5]. However, in the same study when
SRCC was compared to MAC with signet cell, SRCC showed
some distinctive characteristics. Patients presented a decade
later (65 versus 56.5 years in comparison to MAC) as well as,
in a higher clinical stage [5].

The pathogenesis of colorectal SRCC has not been fully
understood yet. Tendon et al reported adenoma to carcinoma
sequence for colorectal SRCC [10]. However, it is believed that
SRCC may have a different mode of pathogenesis [11]. Hartman
et al reported that precursor adenomatous lesions were more fre-
quently observed in mucin-rich SRCC, and not in mucin-poor
SRCCs [12]. There is an association between ulcerative colitis
and SRCC. Colitis-associated carcinogenesis (CAC) leads to
development of cancer through a different carcinogenic pathway
known as the inflammation-metaplasia-dysplasia-carcinoma se-
quence with earlier identified molecular changes in TP531 [6].

Genetically, microsatellite instability (MSI) and loss of
heterozygosity are present in SRCCs, similar to Lynch-associ-
ated tumors. Together they represent about 30% of tumors with
these genetic features [12]. The impact of MSI on survival in
colorectal SRCC has not been confirmed to have a prognostic
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value on survival [12]. It is most likely due to small size of
previous studies. Further research is required to confirm or re-
ject this hypothesis [13]. In our patient DNA mismatch repair
(MMR) protein analysis was performed. Analyses for MLH-1,
MSH-2, MSH-6 and PMS2 were all normal. Mutations in the
ras gene family (K-ras, H-ras and N-ras) are found in about
50% of CRCs. Ninety-five percent of ras mutations are identi-
fied at k-ras gene, with 80% at codon 12 and 15% at codon 13
[13]. There are limited data in the literature on ras gene muta-
tions in colorectal SRCC.

Colitis-associated signet cell carcinoma in situ is associ-
ated with alterations of 7P53 and CDHI genes, resulting in a
low expression of E-cadherin protein which impairs cell-cell
adherence junctions and cell-proliferation signaling pathways.
E-cadherin promoter methylation, the downregulation of E-
cadherin expression, and aneuploidy have been frequently ob-
served in ulcerative colitis-associated dysplasia [14].

Our patient’s SRCC cells showed positive staining for
CK20 and CDX2, and negative staining for CK7. MUC2 is
negative and MUCSAC is positive in 41.7% of the cases. In
our patient, intracytoplasmic mucin was positive for mucicar-
mine stain. MACs of the predominant signet ring cell type had
the worst overall survival [15]. A high proportion of extracel-
lular mucin and signet ring cell morphology in the non-muci-
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nous component is also associated with poor overall survival
[15]. Other negative prognostic factors include age older than
65 years, lymphovascular invasion (LVI), perineural invasion
(PNI), advanced stage and an absence of MSI.

The main differential diagnosis is a metastatic gastric
carcinoma with SRCC, and it is necessary to rule out this
diagnosis before finalizing a diagnosis of primary colorec-
tal SRCC. It is difficult to differentiate between the two tu-
mors based on immunohistochemical staining because one
half to two-thirds of gastric SRCCs express MUC2, MU-
C5AC, CK20 and CK7; 90% are CDX2-positive [16]. Our
patient had an endoscopy done beforehand to assess micro-
cytic anemia and it was negative for any pathology. Studies
have shown that SRCCs of the colorectum respond poorly
to current cytotoxic treatments and have lower rates of cura-
tive resection and poorer outcome so that new approaches
are needed [17]. However, our patient is receiving 12 cycles
of adjuvant chemotherapy oxaliplatin, leucovorin and 5-fluo-
rouracil with complete remission. Surgical management has
a key role in the treatment of localized tumors. The impact
of curative surgery on survival in metastatic CRC is well es-
tablished [18]. However, this option is limited to liver and
lung metastasis and there are no data regarding the influence
of the histology on the outcome after surgery in this setting.
Furthermore, SRCC patients more often develop peritoneal
and ovarian metastases, which are less relevant for curative
surgery. Niek Hugen et al reported that stage III patients with
colon SRCC who were treated with adjuvant chemotherapy
had better survival than patients who did not receive adjuvant
chemotherapy with 5-year relative survival of 52% versus
30% [19]. However, in spite of the results of this study, the
evidence base for adjuvant chemotherapy is unclear because
of the lack of randomized controlled studies.

Conclusion

SRCC of the colorectum is very rare, comprising between <
1% and 2.4% cases of CRCs. It occurs mainly on the right
colon and present on later stages. It is associated with ulcera-
tive colitis. Sometime presentation of this rare tumor might get
complicated by other infection and associated comorbidities.
So, clinicians should consider this diagnosis in appropriate
clinical scenario. Due to the rarity of the disease, no conclusive
guidelines exist for the treatment of this type of tumors.
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