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Abstract

A 67-year-old man, who had undergone surgery to re-
sect multiple gastric cancers 4 years ago, visited our hos-
pital for surveillance colonoscopy. Colonoscopy revealed
a discolored, 7-mm in diameter, flat-elevated lesion
with central depression in the transverse colon near the
splenic flexure. Although the findings of endoscopy and
barium enema were suggestive of submucosal invasion,
the patient chose to undergo endoscopic mucosal resec-
tion. Pathological examination of the resected specimen
revealed signet-ring cell carcinoma and a positive surgi-
cal margin. A second operation was performed, and no
residual tumor or metastasis to lymph nodes was found
in the resected specimens. Primary colorectal cancers
composed of signet-ring cell carcinoma detected and
treated at an early stage are extremely rare. We present
a case and review the literature.
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INTRODUCTION

Signet-ring cell carcinoma is uncommon in the colon and
rectum, with a reported incidence ranging from 0.1% to
0.9%". In general, signet-ring cell carcinoma shows the
characteristic appearance of “linitis plastica” and behaves
more aggressively than carcinoma of other histological
types“’zj. As symptoms usually appeared late, signet-ring
cell carcinomas are commonly detected at advanced stages.
Therefore, cases detected and treated at early stage are
rare. In this case report, we present our experience with a
signet-ring cell carcinoma in the transverse colon detected
at early stage and review the literature.

CASE REPORT

A 67-year-old man visited our hospital 4 years ago with a
history of 4 synchronous primary cancers of the stomach.
He underwent total gastrectomy, and the surgical speci-
men contained 2 early cancers which invaded the mucosa
and submucosa, and 2 advanced cancers which penetrated
serosa without invasion of adjacent structures. No compo-
nents of signet-ring cell carcinoma were found on histol-
ogy. He had a brother and a sister, and the family history
included that his father had died of a gastric cancer at the
age of 68, and his sister had an advanced sigmoid colon
cancer and a uterine cancer at the age of 62 and 65, re-
spectively. The patient’s past history included an operation
for synchronous gastric cancers, however there was no
history of inflammatory bowel disease. He also had a fo-
cal cancer in an adenoma with moderate atypia, which had
been completely resected endoscopically one year before.
Therefore, he underwent surveillance colonoscopy at our
department of endoscopy. Findings on laboratory tests
were unremarkable. Total colonoscopy, with a magnify-
ing colonoscope (CF-200Z, Olympus Optical Co., Japan)
was easily introduced into the cecum without complica-
tions. Colonoscopy revealed a discolored flat-clevated
lesion with central depression, 7 mm in diameter, in the
transverse colon near the splenic flexure (Figure 1A). The
tumor bled easily from the depressed area without contact
from the endoscope and had convergent mucosal folds
suggesting submucosal cancer involvement. After spray-
ing of 0.2% indigo-carmine dye, the depression was seen
more clearly (Figure 1B). After chromoendoscopy with
0.2% indigo-carmine dye and 0.05% crystal violet stain-
ing, we attempted to observe the surface structure of this
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lesion, the so-called “pit patterns”, at a higher magnifica-

tion to estimate the depth of invasion™". However, the

pit patterns could not be detected, as dense mucus coated
the surface and could not be removed by repeated wash-
ing (Figure 1C)". The findings of barium enema and
conventional colonoscopy suggested submucosal cancer
invasion, and thus, surgical resection, including node dis-
section, was recommended for curative treatment. How-
ever, the patient refused surgical resection but consented
to endoscopic mucosal resection (EMR). The lesion was
successfully removed en bloc with EMR without complica-
tions. The resected specimen was 7 mm in diameter. The
resected specimen was fixed with 20% formalin, and then
the mucus on the surface was removed for better staining
and observation. The fixed lesion was stained with 0.05%
crystal violet and observed stereomicroscopically under
water immersion. Stereomicroscopy tevealed a type V (non
structural) pit pattern in the depressed area. These findings
suggested that this lesion had deeply invaded the submu-
cosal layer™. Histologically, the tumor was composed of
signet-ring cell carcinoma, without accompanying adenoma
or other types of cancer cells, that had infiltrated deeply
into the submucosal layer with invasion of lymphatic ves-
sels (Figure 2A-B). Immunostaining was used to examine
the expression of MLH1 and MSH2 of the resected speci-
men; the tumor was positive for MSH2 but negative for
MLHI1. A cut end of the resected specimen was positive
for carcinoma cells. Systemic diagnostic imaging including
abdominal computed tomography showed no evidence of
distant metastasis or ascites. Thereafter, the patient con-
sented to undergo an additional laparotomy. The resected
specimen revealed no residual carcinoma at the EMR site
and showed no metastasis to lymph nodes. The postopera-
tive course was uneventful, and the patient is still alive and
in apparent good health 5 years after the operation.

Figure 1 A: Colonoscopy revealed a discolored,
flat-elevated lesion with central depression, 7
mm in diameter, in the transverse colon near
the splenic flexure; B: Chromoendoscopy
with 0.2% indigo-carmine dye showed the
depressed area more clearly; C: Magnifying
colonoscopy after 0.05% crystal violet staining
was attempted but failed to detect the pit pattern
for depth estimation, as the depressed area
was covered by dense mucus, which could not
be removed by repeated water washing.

Figure 2 A, B: Histologically, the resected specimen
showed a signet-ring cell carcinoma that had deeply
invaded into the submucosal layer, and the vertical cut
end of the resected tumor was positive for carcinoma
cells.

DISCUSSION

More than 96% of signet-ring cell carcinomas arise in the
stomach, and the rest occurred in other organs, including
the colon, rectum, gallbladder, pancreas, urinary bladder,
and breast”. The case described here was believed to be a
primary lesion of the transverse colon because a thorough
workup did not reveal any other sites of involvement. Al-
though the patient’s history included surgical resection of
an advanced gastric carcinoma, a secondary carcinomatous
deposit should also be excluded. Metastasis from gastric
carcinoma is probably the most common secondary cat-
cinoma in the colon and rectum. Tt may present itself as
single or multiple strictures mimicking primary colorectal
B Further-
more, multiple flat and depressed lesions or polyps have
also been reported as rare presentations of colonic metas-
tasis from gastric signet-ring cell carcinoma'”". Our case
presented a solitary depressed lesion without metastasis or
lymphatic, hematogenous or peritoneal involvement, and
the patient is still alive 5 years after surgery; therefore, on
the basis of these findings, this case could be judged as a
primary lesion. Crystal violet staining is commonly used to
evaluate pit patterns, especially for lesions in which there is
the suspicion of submucosal invasive carcinoma. Unfortu-
nately, the pit patterns could not be detected in this case, as
dense mucus coated the surface and failed to be removed
by repeated washing endoscopically. This might reveal that
signet-ring cell carcinoma produces abundant mucus.
Primary signet-ring cell carcinoma of the colon and
rectum, as first described by Laufman and Saphir in 1951,
is rare™. The reported incidence is about 1%, The his-
tological appearance of the tumor is characterized by cells
with abundant intracytoplasmic mucin and peripherally
placed nuclei. Signet-ring cell carcinomas of the colon and

carcinoma or inflammatory bowel diseases
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rectum are usually diagnosed at an advanced stage, because
symptoms usually develop late. Thereafter, cancers limited
to the mucosal and submucosal layers are rarely detected;
to the best of our knowledge, only 26 cases, including
ours, have been reported“sfzm. The clinicopathological de-
tails of the reported cases are summarized in Table 1. The
patients included 21 males and 5 females with a mean age
of 57.1 years (range of 6-79 years). The mean size of the
tumors was 16.0 mm (range, 2 to 45 mm). Macroscopi-
cally, 16 (61.5%) cases were flat or depressed. The smallest
tumor was a tiny, discolored, flat lesion 2 mm in diam-
cter. Despite the small size, it surprisingly metastasized
to lymph nodes"”. Tsujinaka et al have described the first
case of early signet-ring cell carcinoma of the colon with-
out an adenomatous component. It was a depressed lesion
that was believed to have atisen via a de novo pathwaym.
This tumor only showed signet-ring cancer cells without
accompanying adenoma or other types of cancer cells. It is
unknown whether signet-ring cell carcinoma usually arises
from a pre-existing adenomatous polyp or as a so-called

. 21
de novo carcinoma'"

. However, according to the reviewed
articles, there are 3 reported cases with an adenomatous
component; therefore, an adenoma-signet-ring cell carci-
noma sequence also exists! ",

The sites of reported cases are mostly in the right-sided
colon (50%, 13 cases), but 7 are in the left-sided colon and
6 are in the rectum (Table 1). In our case, the transverse
colon was the most commonly involved site. Eight of the
reported cases also had multiple synchronous colorectal
cancers. The right-sided predilection, histological char-
acteristics, and the tendency to multiplicity are now well
documented in hereditary non-polyposis colorectal cancer.
However, in the present case, the family history and past
history did not fulfill the diagnostic criteria™?, Considering
the clinicopathological characteristics of this case, immu-
nostaining was used to examine expression of MLH1 and
MSH2 of the resected specimen; the tumor was positive for
MSH2 but negative for MLLH1. Signet-ring cell carcinomas
have been analyzed for microsatellite instability, which is
present in approximately 30% of tumors”. Furthermore,
although not available in our case, mutations of K-ras and
p53 gene have been reported in signet-ring cell carcinomas
of the colon and rectum; however, the frequency of K-ras
gene mutation in signet-ring cell carcinomas is significantly
lower than that of well and moderately differentiated catci-
nomas”™. These results suggest that the genetic background
of signet-ring cell carcinomas might differ from that of
well or moderately differentiated catcinomas of the colon
and rectum. DNA-replication errors are suggested to be
at least partly involved in the carcinogenesis of signet ring
cell colorectal carcinoma®™. Although, our patient did not
have inflammatory bowel disease, an association of inflam-
matory bowel disease and signet-ring cell carcinoma of up
to 14% has been reportedm. Psathakis et al. reported two
(14.3%) of 14 patients with signet-ring cell carcinoma, who
had a long history of ulcerative colitis™. Anthony et al. re-
ported two cases of Crohn’s disease that developed signet-
ring cell carcinoma'”.

In conclusion, we have reported a rare case of primary
signet-ring cell carcinoma of the colon detected and treat-
ed at early stage, and reviewed the literature.
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Table 1 Clinicopathological details in patients with primary

early colorectal signet ring cell carcinomas

Mean age (range) (yr) 57.1 (6-79)
Sex (male/female) 21/5

Mean size (range) (mm) 16.0 (2-45)
Site of lesions
Right-sided colon (cecum/ascending/ transverse) 13 (3/1/9)
Left-sided colon (descending/sigmoid) 7 (3/4)
Rectum 6
Depth of invasion
Intramucosal 6
Submucosal 20
Macroscopic features
Polypoid 10
Flat 3
Depressed 13
Lymph node metastasis
Positive 2
Negative/unknown 17/7
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