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Primary Signet-ring Cell Carcinoma of Colorectal Origin:
A Poor Prognostic Entity
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Abstract

Objectives: In this retrospective study, we aimed to evaluate the clinicopathologic characteristics and survival out-
comes of colorectal cancer patients with signet-ring cell component.

Methods: 2673 patients diagnosed with colorectal cancer who presented to two different institutions from 2004 to
2019 were investigated. A total of 75 patients with primary signet-ring cell component were included in the study.
Results: A total of 75 patients with primary signet-ring cell component were included in the study. 49 (65.3%) were
patients with signet-ring cell components more than 50%, 26 (34.7%) were patients with signet-ring cell components
less than 50%. At the time of diagnosis, 8 (10.7%) patients had Stage 1-2, 53 (70.7%) patients had Stage 3 and 14 (18.6%)
patients had Stage 4 disease. The mean follow-up period of the patients was 54 months. Median overall survival (mOS)
was 28.5 months. The mOS of patients who developed metastasis at the time of diagnosis was 9.3 months and mOS of
patients without metastasis was 36.5 months.

Conclusion: It was observed that primary signet-ring cell carcinomas were mostly seen in males and localized in left
colon and had a worse prognosis than classical adenocarcinomas.
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Colorectal cancers are one of the leading causes of than 50% intracytoplasmic mucin cells in tumor cells®*
cancer-related deaths worldwide. Histologically, the  and seen in <1% to 2.4% of all colorectal cancers.® Com-

most common subtypes, at decreasing frequency, can be pared to classical adenocarcinoma histology, patients are
classified as; intestinal type adenocarcinoma, mucinous diagnosed at a more advanced stage and have a poor

adenocarcinoma, signet-ring cell carcinoma and other - . .

(1-3] . : prognosis.” There are inadequate studies on the group
less common types.'"* The rare histological subtype, col- ¢ col | ad ) ining | han 509
orectal signet-ring cell carcinomas were first described ~ ©F colorectal adenocarcinomas containing less than >0%
by Laufman and Saphir in 1951. Primary signet-ring cell ~ Signet-ring cell components. This group is also consid-
cancers, a variant of colorectal adenocarcinomas accord- ~ ered to have a similar course compared with tumors con-

ing to WHO classification, are characterized with more  taining 50% or more mucin.
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Table 1. Clinicopathologic features of colorectal adenocarcinoma with signet-ring cell component

Characteristic All patients <50% SRCC =50% SRCC p
n % n % n %

Sex
Male 43 57.3 13 50.0 30 61.2 0.350
Female 32 42.7 13 50.0 19 38.8

Age
Median (range) 55.8(39.7-65.4) 55.1(37.7-65.8) 58.7 (42.3-65.5) 0.764
<40yr 19 253 8 30.8 11 224 0.430
=40 yr 56 747 18 69.2 38 77.6

ECOG PS
0-1 70 93.3 25 96.2 45 91.9 0.653
>2 5 6.7 1 338 4 8.1

Grade
1-2 41 54.7 15 57.7 26 53.1 0.701
3 34 453 11 423 23 46.9

Stage
1-2 8 10.7 3 11.5 4 8.1 0.695
3 53 70.7 19 73.1 35 714

Metastasis on initial diagnosis
Yes 14 18.7 4 15.1 10 204 0.759
No 61 813 22 84.9 39 79.6

Tumour location
Left 54 72.0 18 69.2 36 735 0.697
Right 21 28.0 8 30.8 13 26.5

Locations of metastasis
Lung 6 8.0 2 77 4 82
Liver 12 16.0 3 11.5 9 184
Peritoneum 13 17.3 4 154 9 184
Others 19 253 9 346 10 204

SRCC: Signet-ring cell carcinoma; ECOG PS: Eastern Cooperative Oncology Group performance status.

Tumor location, age, sex, lymphatic invasion and distant
metastasis are the parameters that determine colorectal
tumor behavior.® Mucin secretion feature of signet-ring
cell cancers is one of the important parameters in the bi-
ological behavior of the tumor. In this study, we aimed to
evaluate the clinicopathologic features and survival out-
comes of signet-ring cell colorectal cancers.

Methods

Patient Populations

2673 patients diagnosed with colorectal cancer who pre-
sented to outpatient clinics of Medical Oncology in Istan-
bul Umraniye Training and Research Hospital and Dr. Liitfi
Kirdar Kartal Training and Research Hospital, from 2004 to
2019 were investigated. Group 1 was determined as pa-
tients with signet-ring cell component more than 50% and
Group 2 as patients with signet-ring cells component less
than 50%. Clinicopathological data of the patients were
obtained from patient records retrospectively. Ethical ap-

proval (B.10.1.TKH.4.34.H.GP.0.01/65) was obtained from
the Ethics Committee of Istanbul Umraniye Training and
Research Hospital.

Statistical Analysis

Statistical analyses were performed with SPSS 17.0 soft-
ware. The quantitative variables were analyzed using
proportions. Chi-square statistics and Mann-Whitney
U tests were used to compare proportions and continu-
ous variables. Survival distributions were estimated by
the Kaplan—-Meier method. The log-rank test was used
to compare Kaplan—-Meier survival curves. All tests were
two-sided and p-value less than 0.05 was considered as
significant.

Results

Clinicopathological Characteristics

A total of 75 patients with primary signet-ring cell compo-
nent were included in the study. Forty-nine (65.3%) were
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Figure 1. Kaplan-Meier overall survival curve.

patients with signet-ring cell components more than 50%,
26 (34.7%) were patients with signet-ring cell compo-
nents less than 50%. 43 (57.3%) patients were male and 32
(42.7%) patients were female. The median age was deter-
mined as 55.8 (39.7-65.4). There were 19 (25.3%) patients
diagnosed under the age of 40 and 56 (74.7%) patients
over the age of 40. At the time of diagnosis, 8 (10.7%) pa-
tients had Stage 1-2, 53 (70.7%) patients had Stage 3 and
14 (18.6%) patients had Stage 4 disease. Tumor originated
from left colon in 54 (72%) patients whereas from right
colon in 21 (28%) patients. Clinicopathological character-
istics of signet-ring cell colorectal carcinomas are shown
inTable 1.

Clinical Outcome of CRC with Signet-Ring Cell
Component

The mean follow-up period of the patients was 54 months.
Median overall survival (mOS) was 28.5 months (Fig. 1) The
mOS of patients who developed metastasis at the time of
diagnosis was 9.3 months and mOS of patients without
metastasis was 36.5 months.
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Figure 2. Survival analysis according to the signet-ring cell compo-
nent of the tumor.

Comparison of Clinical Parameters of Group 1 and
Group 2 Patients

61.2% of Group 1 patients were male, whereas in Group 2
patients both genders were equal in frequency (p: 0.350).
Median age was 58.7 (42.3-65.5) years in Group 1 and 55.1
(37.7-65.8) years in Group 2 (p: 0.350). There was no sta-
tistically important difference in terms of the stage of the
disease at the time of diagnosis between both groups (p:
0.695). Stage 1-2 disease were seen less frequently in both
groups. No difference was observed between the groups
according to tumor localization, however, tumors were
mostly located in the left colon (p: 0.697). The mOS of the
group 1 patients was 22.8 months and the mOS of the
group 2 patients was 31.6 months. There was no statistical-
ly important difference between the groups (p: 0.338, Fig.
2). The 5-year overall survival rate was 32% in Group 1 pa-
tients and 42% in Group 2 patients (Table 2). As a result of
univariate analysis, ECOG performance score and presence

Table 2. Stage specific 5-year survivals for SRCC of the colon and the rectum

Stage 1-2 Stage 3 Stage 4 All stages
n % % %
Tumour location
Rectum 26 50 48 0 42
Colon 49 100 25 18 32
Signet-ring cell component
<50% signet-ring cells 26 100 37 25 42
>50% signet-ring cells 49 80 32 10 32

SRCC: Signet-ring cell carcinoma.
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Table 3. Univariate analysis (log-rank test) of OS, in SRCC patients

Variables Median OS (months),IQR p
Male 22.8(13.4-95.9) 0.309
Female 36.5 (12.0-NR)

Age <40 years 31.0(13.1-163.8) 0.786
Age >40 years 26.4 (12.9-NR)

ECOGPS 0-1 31.0(14.0-163.8) 0.037
ECOGPS =2 2.5(1.3-83)

Right colon 41.6(20.3-115.3) 0.409
Left colon 24.0 (12.7-163.8)

Metastasis on initial diagnosis (+) 8.3(2.5-15.7) <0.001
Metastasis on initial diagnosis (-) 36.5(16.0-163.8)

>50% signet-ring cells 22.8(12.7-171.3) 0.338
<50% signet-ring cells 31.6 (16.0-163.8)

OS: Overall survival; SRCC: Signet-ring cell carcinoma; ECOG PS: Eastern
Cooperative Oncology Group performance status; IQR: Interquartile range; NR:
Not reached.

of metastasis at the time of diagnosis were found to be ef-
fective on overall survival (Table 3).

Discussion

Among all colorectal carcinomas, primary signet-ring cell
colorectal carcinomas are seen at a rate of <1% to 2.4%.©
This rate can reach up to 20% in various publications.® In
our study, primary signet-ring cell (group 1) carcinoma was
found to be 1.83% of all our colorectal cancer patients. The
rate of colorectal carcinomas in Group 2 (signet-ring cell
component less than 50%) was 2.8% and these results are
consistent with the literature.

In the general population, more than 70% of patients are
diagnosed with colorectal cancer over the age of 65.1'% Sig-
net-ring cell tumors are generally seen in the young patient
population (under 40 years of age) and female gender.!"'-'3!
In the literature, the majority of primary signet-ring cell co-
lon cancers was presented as a case report or series. The
median age varies from 48 to 70 years in some studies prob-
ably due to the small number of patients. However, in all
studies, primary signet-ring cell carcinomas are diagnosed
at an earlier age than classical adenocarcinomas.'™'! In our
study, the median age was 55.8 years. Although the me-
dian age was younger than the general population, it was
found to be older than the majority of studies conducted in
this group of patients. In our study, male gender was seen
slightly higher. There are also studies showing male gender
predominance in the literature.®'® In our study, the majori-
ty of patients were diagnosed in the locally- advanced and
metastatic stages. These findings were also consistent with
the literature.%®'8! Primary signet-ring cell cancers were
found generally to be located in the right colon in many
studies,"”'8 however, in our study, unlike the existing lit-

erature, they were generally located in the left colon and
rectum. In the study conducted by Lee et al.,"" the majority
of patients' localization of tumor was the left colon.

Median overall survival of primary signet-ring cell carci-
nomas varies between 20-45 months. In our study, overall
survival was 28.5 months in accordance with the literature.
3-year overall survival was 44% and 5-year overall survival
was 36%. The median overall survival of patients with Stage
4 at the time of diagnosis was 9.3 months. In classical colon
adenocarcinomas, this duration is around 24 months.”? A
numerical significant difference was observed between
the overall survival of Group 1 and Group 2 patients, even
though it was not statistically significant (22.8 months vs.
31.6 months). A recent study concluded that greater amount
of extracellular mucin, lymphovascular and perineural inva-
sion, advanced pathological stage, and old age at the time of
diagnosis were found to be prognostic factors for poor over-
all survival.?" Huang et al.?? found in their analysis on pa-
tients with signet-ring cell Carcinoma of the Colon without
distant Metastasis, that patients <35 years of age were more
likely to have a poorer survival outcome compared with pa-
tients aged >35 years. Also in our study, univariate analysis
showed that patients with an ECOG performance score of >2
and above and patients with metastasis at the time of diag-
nosis had a negative effect on overall survival.

In our study, we aimed to evaluate the clinicopathologic
characteristics and overall survival outcomes of primary
signet-ring cell colorectal carcinomas. Since our study is
retrospective, it is open to selection bias. In addition, mo-
lecular analyzes are lacking.

Conclusion

It was observed that primary signet-ring cell carcinomas
were mostly seen in males and in left colon, diagnosed at
locally- advanced and advanced stages at the time of diag-
nosis and had a worse prognosis than classical adenocar-
cinomas. Histopathological examination revealed that the
overall survival results were worse as the signet-ring cell
component increased.

Disclosures

Ethics Committee Approval: The study was performed
according to the institutional ethical standards (University of
Health Sciences, Umraniye Training and Research Hospital,
Number: B.10.1.TKH.4.34.H.GP.0.01/65) and Helsinki Declaration.

Peer-review: Externally peer-reviewed.
Conflict of Interest: None declared.

Authorship Contributions: Concept - A.O.; Design — A.O.; Super-
vision — A.O.; Materials — A.O.; Data collection &/or processing —
A.O., M.B,; Analysis and/or interpretation — M.B.; Literature search
- A.O,; Writing — A.O,; Critical review — A.O., M.B.



References

1.

10.

11.

Siegel R, Ma J, Zou Z, Jemal A. Cancer statistics, 2014. CA Can-
cer J Clin 2014;64:9-29.

Bosman FT, Carneiro F, Hruban RH, Theise ND. WHO classifica-
tion of tumours of the digestive system. 4th ed. Geneva: WHO,
International Agency for Research on Cancer; 2010.

Nitsche U, Zimmermann A, Spath C, Miller T, Maak M, Schus-
ter T, et al. Mucinous and signet-ring cell colorectal cancers
differ from classical adenocarcinomas in tumor biology and
prognosis. Ann Surg 2013;258:775-82; discussion 782-3.
LAUFMAN H, SAPHIR O. Primary linitis plastica type of carcino-
ma of the colon. AMA Arch Surg 1951;62:79-91.

Hamilton SR, Aaltonen LA. Pathology and genetics of tumours
of the digestive system. Geneva: WHO, IARC; 2000.

Chen JS, Hsieh PS, Chiang JM, Yeh CY, Tsai WS, Tang R, et al.
Clinical outcome of signet ring cell carcinoma and mucinous
adenocarcinoma of the colon. Chang Gung Med J 2010;33:51-
7.

Casavilca Zambrano S, Sanchez Lihon J, Zavaleta A. colon and
rectum signet-ring cell carcinoma in the national institute of
neoplastic diseases. Rev Gastroenterol Peru 2004;24:234-37.
Ibrahim NK, Abdul-Karim FW. Colorectal adenocarcinoma in
young Lebanese adults: the American University of Beirut-Int
Surg Medical Center experience with 32 patients. Cancer
1986;58:816-20.

Psathakis D, Schiedeck TH, Krug F, Oevermann E, Kujath P,
Bruch HP. Ordinary colorectal adenocarcinoma vs. primary
colorectal signet-ring cell carcinoma: study matched for age,
gender, grade, and stage. Dis Colon Rectum 1999;42:1618-25.
Lang K, Korn JR, Lee DW, Lines LM, Earle CC, Menzin J. Factors
associated with improved survival among older colorectal
cancer patients in the US: a population-based analysis. BMC
Cancer 2009;9:227.

GopalanV, Smith RA, Ho YH, Lam AK. Signet-ring cell carcino-
ma of colorectum--current perspectives and molecular biolo-
gy. Int J Colorectal Dis 2011;26:127-33.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

217

Tung SY, Wu CS, Chen PC. Primary signet ring cell carcinoma of
colorectum: an age- and sex-matched controlled study. Am J
Gastroenterol 1996;91:2195-9.

KangH, O'Connell JB, Maggard MA, Sack J, Ko CY. A 10-year out-
comes evaluation of mucinous and signet-ring cell carcinoma
of the colon and rectum. Dis Colon Rectum 2005;48:1161-8.
Lee WS, Chun HK, Lee WY, Yun SH, ChoY B, Yun HR, et al. Treat-
ment outcomes in patients with signet ring cell carcinoma of
the colorectum. AmJ Surg 2007;194:5294-8.

Hugen N, Verhoeven RH, Lemmens VE, van Aart CJ, Elferink
MA, Radema SA, et al. Colorectal signet-ring cell carcinoma:
benefit from adjuvant chemotherapy but a poor prognostic
factor. Int J Cancer 2015;136:333-9.

Bittorf B, Merkel S, Matzel KE, Wein A, Dimmler A, Hohenberg-
er W. Primary signet-ring cell carcinoma of the colorectum.
Langenbecks Arch Surg 2004;389:178-83.

Messerini L, Palomba A, Zampi G. Primary signet-ring cell
carcinoma of the colon and rectum. Dis Colon Rectum
1995;38:1189-92.

Anthony T, George R, Rodriguez-Bigas M, Petrelli NJ. Primary
signet-ring cell carcinoma of the colon and rectum. Ann Surg
Oncol 1996;3:344-48.

Lee HS, Soh JS, Lee S. Clinical features and prognosis of Re-
sectable primary colorectal signet-ring cell carcinoma. Intest
Res 2015;13:332-38.

Catalano V, Loupakis F, Graziano F, Torresi U, Bisonni R, Mari D,
et al. Mucinous histology predicts for poor response rate and
overall survival of patients with colorectal cancer and treated
with first-line oxaliplatin-and/or irinotecan-based chemother-
apy. Br J Cancer 2009;100:881-87.

Song IH, Hong SM, Yu E, Yoon YS, Park 1J, Lim SB, et al. Signet
ring cell component predicts aggressive behaviour in colorec-
tal mucinous adenocarcinoma. Pathology 2019;51:384-91.
Huang B, Ni M, Chen C, Feng, Cai S. Younger age is associated
with poorer survival in patients with signet-ring cell carcino-
ma of the colon without distant metastasis. Gastroenterol Res
Pract 2016;2016:2913493.



