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Background. Primary signet ring cell carcinoma of the colon and rectum
(PSRCCR) is a rare variant of large intestinal adenocarcinoma, typically
diagnosed at advanced stages, which results in poor outcomes.'? This
study aimed to investigate the clinicopathologic features and prognostic
factors associated with PSRCCR.

Methods. Inclusion criteria included histologically confirmed PSRCCR
with > 50% signet ring cells and surgical treatment at our institution. Ex-
clusion criteria included synchronous malignancies and incomplete medi-
cal records. Patients were categorized based on age, sex, tumor location,
and disease stage.

Results. Among the ten patients, six (60%) were male, with a mean age of
71.1 years. Tumor sites were evenly distributed between the left and right
colons. Only three surgeries were performed laparoscopically. Four oper-
ations were emergency procedures that did not undergo preoperative tu-
mor staging, and three of these cases resulted in severe postoperative sep-
sis requiring ICU admission. The average lymph node positivity rate was
42.7%, with only one patient being free of regional lymph node metasta-
sis. The mean tumor size was 52 mm, and eight patients (80%) presented
with stage I1I disease, while two patients (20%) had stage IV disease. The
most common site of metastasis was peritoneal carcinomatosis. Median
overall survival was 11.73 months (95% confidence interval, 3.58-18.27
months), while median disease-free survival for curative resection cases
was 7.2 months (95% confidence interval, 2.1-12.3 months).
Conclusion. Diagnosing signet ring cell carcinoma in the early stages is
challenging, and surgical treatment often occurs late, usually after bowel
obstruction has developed. The cancer primarily metastasizes to the peri-
toneum, and prognosis is correlated with the patient’s age, the necessity
for emergency surgery, the duration of the operation, and the extent of
lymph node invasion, as well as the TNM staging identified in postopera-
tive pathology.

[J Soc Colon Rectal Surgeon (Taiwan) 2026,37:172-180]

Primary signet ring cell carcinoma of the colo-
rectum (PSRCCR) is a rare and highly aggressive

subtype of colorectal adenocarcinoma, accounting for
less than 1% of all cases. It is characterized by rapid
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progression, high rates of peritoneal dissemination,
and poor prognosis. Unlike conventional colorectal
cancer (CRC), which benefits from well-established
prognostic markers and treatment guidelines, PSRCCR
remains poorly understood due to its rarity and the
scarcity of robust clinical data.

Patients with PSRCCR often present at an ad-
vanced stage due to vague or absent early symptoms,
and many require emergency surgery for complications
such as bowel obstruction or perforation. These pre-
sentations not only contribute to delayed diagnosis
but also limit opportunities for curative resection and
worsen clinical outcomes. Most published reports are
limited to case studies or small retrospective series,
making it difficult to define optimal treatment strate-
gies or identify prognostic indicators.

In light of these challenges, further studies are
needed to characterize the clinical features, surgical
outcomes, and survival determinants of PSRCCR. This
retrospective analysis investigates a cohort of PSRCCR
patients treated at a tertiary medical center, aiming to
identify prognostic factors and recurrence patterns,
and contribute to the limited body of knowledge on
this rare malignancy.

Patients and Methods
Study design and data collection

Patients with PSRCCR who had surgery performed
at one tertiary medical center from January 2011 to
December 2024 were studied in this research. Clinical
information, patient traits, the specific disease details,
and the outcomes for each patient were collected from
the hospital’s forms. The institution’s ethical stan-
dards were adhered to in the research project, which
guaranteed that none of the participants’ information
was ever revealed.

Inclusion and exclusion criteria
Inclusion criteria

Those eligible for the study were patients aged
18 or over, diagnosed with a tumor containing more

than half signet ring cells, and who had surgical re-
section done for primary colorectal signet ring cell
cancer (primary signet ring cell carcinoma of the co-
lon or rectum) between January 2010 and December
2017.

Exclusion criteria

Those with both primary cancers at the same time,
distant-spread signet ring cell carcinoma, skimpy pa-
thology details, or short-lasting follow-up records.

Surgical definitions

This involved operating so the main tumor was cut
away completely along with important lymph nodes
and no cancer was found on the resection margins
(RO). Surgery that was considered palliative meant
doing a procedure to lessen symptoms, such as bowel
obstruction, without the aim or likelihood of curing
the entire tumor, such as when margins were found to
be positive or the disease has spread. Emergency sur-
gery took less than 24 hours after patients arrived with
critical complications, whereas elective ones were pro-
perly organized based on the pre-surgery schedule.
The goal of emergency procedures may vary, as they
are chosen based on the patient’s clinical condition
and disease seriousness.

Patient demographics and tumor
characteristics

Demographic variables included patient age, sex,
body mass index, and presence of comorbid condi-
tions. Clinical parameters encompassed presentation
with bowel obstruction, surgery type (emergency ver-
sus elective), operative approach (open versus laparo-
scopic), operative time, estimated blood loss, and post-
operative complications. Tumor-specific characteris-
tics included histologic grade, maximum tumor di-
mension, depth of invasion, lymph node involvement,
and TNM staging according to the American Joint
Committee on Cancer (AJCC) 8th Edition criteria.®
Patterns of metastatic involvement, including peri-
toneal, hepatic, and distant lymph node metastases,
were systematically documented.



174 Wei-Chun Liu, et al.

J Soc Colon Rectal Surgeon (Taiwan) June 2026

Survival analysis

Follow-up assessments were conducted at three-
month intervals for the first two years following sur-
gery, six-month intervals for years three through five,
and annually thereafter. Overall survival (OS) was de-
fined as the time from the date of surgical resection to
death from any cause or last follow-up visit. Disease-
free survival (DFS) was defined as the time from cura-
tive resection to tumor recurrence or death, whichever
occurred first. For patients who underwent palliative
procedures, progression-free survival was not calcu-
lated due to the presence of residual disease at the time
of surgery. Survival distributions were estimated us-
ing the Kaplan-Meier method and compared between
groups using the log-rank test.” Variables analyzed in-
cluded age (dichotomized at median), sex, tumor loca-
tion (right versus left colon), tumor stage, type of sur-
gery (curative versus palliative), presence of bowel
obstruction, emergency versus elective surgery, and
presence of metastatic disease.

Statistical analysis

Continuous variables were expressed as mean +
standard deviation or median with range, as appropri-
ate. Categorical variables were presented as frequen-
cies and percentages. Univariate Cox proportional
hazards analysis was performed to identify potential
prognostic factors associated with overall survival.
Variables with p-values < 0.10 in univariate analysis
were included in the multivariate Cox regression mo-
del. Hazard ratios (HR) with 95% confidence inter-
vals (CI) were calculated for all analyzed variables.
All statistical analyses were performed using SPSS
version 26.0 (IBM Corporation, Armonk, NY, USA).
A two-tailed p-value < 0.05 was considered statisti-
cally significant for all analyses.

Ethical considerations

This retrospective study was exempted from indi-
vidual informed consent requirements by the institu-
tional review board. All necessary procedures were
followed to ensure patient confidentiality during data

collection and analysis.®

Results

Patient demographics and clinical
characteristics

Ten patients with histologically confirmed PSRCCR
were identified during the study period, with all tu-
mors containing > 50% signet ring cells. No patients
had synchronous primary malignancies. The cohort
included 6 males (60%) and 4 females (40%), with a
mean age of 71.1 = 9.8 years (range 49-82 years). Tu-
mors were equally distributed between the right colon
(n=35,50%) and left colon (n =15, 50%), with no rectal
cases identified.

Disease stage and metastatic patterns

All patients presented with advanced disease, with
8 patients (80%) classified as stage III and 2 patients
(20%) as stage IV at the time of diagnosis. Correc-
tion: Peritoneal metastases were identified in 4 pa-
tients (40%), representing the most common site of
distant spread. Liver metastases were present in 2 pa-
tients (20%), while distant lymph node involvement
occurred in 1 patient (10%). The depth of invasion
was T3 in 5 patients (50%) and T4 in 5 patients (50%).
Mean tumor size was 52 mm. Regional lymph node
metastasis was present in all patients (100%).

Surgical outcomes

Among the 10 patients, 3 (30%) underwent cura-
tive resection (R0 resection with clear margins), while
7 patients (70%) received palliative surgical interven-
tion. Bowel obstruction necessitated emergency sur-
gery in 4 patients (40%), with 3 of these patients (75%)
developing severe postoperative complications, in-
cluding sepsis requiring ICU admission. Elective pro-
cedures were associated with lower complication rates
and improved postoperative outcomes. Seven proce-
dures (70%) were performed via open surgical ap-
proach, while 3 cases (30%) were completed laparo-
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scopically. The median operative time was longer for
curative procedures compared to palliative interven-
tions, reflecting the technical complexity of achieving
oncologically adequate resection margins. Adjuvant
chemotherapy was administered to 5 patients (50%),
while no patients received neoadjuvant therapy due to
the acute presentation requiring urgent surgical inter-
vention.

Survival analysis

The median overall survival for the entire cohort
was 11.73 months (95% CI: 3.58-18.27 months). Pa-

tients undergoing curative resection achieved a me-
dian survival of 18 months compared to 9 months for

Table 2. Multivariate Cox proportional hazards analysis for
overall survival

Variable HR (95% CI) p-value

1.08 (0.98-1.19) 0.112
Emergency surgery 2.45(0.72-8.34) 0.151
TNM stage (IV vs. I1I) 3.12 (0.85-11.5) 0.087
Lymph node ratio (> 50% vs. < 50%) 4.23 (0.89-20.1) 0.069
1.01 (0.99-1.03) 0.234

Age (continuous)

Operative time (continuous)

No variables reached statistical significance in multivariate
analysis, likely due to small sample size.

Table 1. Univariate Cox proportional hazards analysis for overall survival

Variable Patients N (%) or mean + SD Median survival (months) HR (95% CI) p-value

Age 71.1 £9.8 (49-82) 1.10 (1.02-1.18) 0.012%*
Age <71.1 years 5(50.0) 15.2 Reference
Age >T71.1 years 5(50.0) 8.5

Gender 0.349
Male 6 (60.0) 11.0 Reference
Female 4 (40.0) 12.8 0.65 (0.21-2.01)

Emergency surgery 0.049%*
Elective 6 (60.0) 15.0 Reference
Emergency 4 (40.0) 7.0 3.22 (1.01-10.28)

Tumor obstruction 0.022*
None 2 (20.0) 18.5 Reference
Partial 3(30.0) 12.8 2.1(0.8-5.5)
Complete 5(50.0) 7.2 4.2 (1.2-14.8)

Operative time 183.1 £45.6 (131-270) 1.02 (1.00-1.04) 0.032%*
< 183 minutes 6 (60.0) 14.2 Reference
> 183 minutes 4 (40.0) 8.8

Surgical complications 0.003*
None 7 (70.0) 15.2 Reference
Septic shock 3(30.0) 5.8 5.4 (1.8-16.2)

TNM stage 0.021*
Stage 111 8 (80.0) 13.2 Reference
Stage IV 2 (20.0) 6.5 4.2 (1.2-14.8)

Lymph node ratio 0.011*
<50% 3 (30.0) 18.2 Reference
>50% 7 (70.0) 9.1 6.54 (1.5-28.4)

Vascular invasion 0.084
Absent (0) 7 (70.0) 13.5 Reference
Present (1) 3(30.0) 8.2 2.98 (0.87-10.2)

Perineural invasion 0.063
Absent (0) 1(10.0) 18.2 Reference
Present (1) 9(90.0) 11.0 3.46 (0.93-12.8)

T classification 0.046*
T3 4 (40.0) 15.8 Reference
T4a/T4b 6 (60.0) 8.9 3.98 (1.02-15.5)

Statistically significant factors (p < 0.05).

Note: 1 = Present/Positive, 0 = Absent/Negative for invasion parameters.
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Table 3. Clinical features of the 10 patients

Age/ . . Tumor Surgical Emergent/  Pathologic =~ Pathologic Metastasis/
. Chief complaints . . . .
gender obstruction intervention elective TNM stage recurrence
1 64/M  Abdominal pain for one day =~ Complete RH Emergent  T3N2bMO 1Ic Distant
lymph node
2 79/F  Stool occult blood showed Nil RH Elective T3N2bMO 1Ic Nil
positive
3 82/F  Nausea and vomiting in two Partial RH Emergent  T3N2bMO 1ic Local
days; lethargy and bedridden recurrence
for four months
4 70/M  Bloody stool and weight loss Partial AR Elective  T4bN2bM1b IVB Liver
over 6 kilograms within
three months
5 75/M  Abdominal pain with con- Complete Subtotal colectomy Elective T3N2bMO 1ic Peritoneum,;
stipation for ten days with ileo-colic lung
anastomosis
6 82/F Nausea and vomiting; con- Complete Extended RH Elective ~ T4aN2bMO0 1mc Peritoneum;
stipation for a week lung
7 65/F  Abdominal pain with con- Partial LH Elective T4aN2bMO ic Peritoneum
stipation for a week
8 71/M  Bloody stool from stoma Complete AR Emergent T4aN2bMla IVA Peritoneum,;
(colon tumor obstruction) bone
49/M  Epigastric pain for few days Nil RH Elective T4aN1bMO I11B Liver
10 74/M  Coffee ground vomitus and Complete  Extended RH+  Emergent  T3N1cMO 1lc Nil
abdominal distention ileocolonic
anastomosis

F: female; M: male; R: right colon; L: left colon; RH: right hemicolectomy; LH: left hemicolectomy; AR: anterior resection.

those receiving palliative treatment. The median dis-
ease-free survival for patients undergoing curative re-
section was 7.2 months. Emergency surgery was asso-
ciated with significantly worse prognosis, with pa-
tients undergoing emergency procedures having a me-
dian survival of 7 months compared to 15 months for
those having elective surgery (p = 0.049).

Survival Outcomes

Overall Survival (OS) Curve
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Fig. 1. Kaplan-Meier overall survival curve.

Discussion
Major findings

This retrospective analysis of 10 patients with
PSRCCR treated at a single tertiary center reveals
several important findings. The median overall sur-
vival of 11.73 months confirms the aggressive nature
of this malignancy, with all patients presenting at ad-

Progression-Free Survival (PFS) Curve
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Fig. 2. Kaplan-Meier progression free survival curve.



Vol. 37, No. 2

Surgical Results of Colonic SRCC 177

vanced stages (III or IV). Emergency surgical inter-
vention, advanced TNM staging, high lymph node in-
volvement, and postoperative complications were sig-
nificantly associated with worse survival outcomes in
univariate analysis, though these factors did not reach
statistical significance in multivariate analysis, likely
due to the small sample size.

Clinicopathologic characteristics and
literature comparison

Our cohort demonstrated a mean age of 71.1 years,
which is notably older than several previous studies
analyzing PSRCCR. A comprehensive literature re-
view reveals varying age distributions across pub-
lished series.

This comparative analysis demonstrates that our
cohort had the oldest mean age and uniformly advanced
disease presentation. The peritoneal metastasis rate of
40% aligns closely with previous reports (34.8-48.1%),
confirming the characteristic pattern of peritoneal dis-
semination in PSRCCR. However, our median overall
survival of 11.7 months was lower than most previous
series (14.2-19.1 months), potentially reflecting the ad-
vanced age of our patient population and high propor-
tion requiring emergency surgery. The equal distribu-
tion of tumors between right and left colon in our series
(50% each) differs from several studies reporting left-
sided predominance.'®!" This observation may reflect
geographical variations in disease presentation or could
be attributed to our limited sample size.

Surgical management and emergency
presentations

The high proportion of emergency surgeries (40%)

Table 4. Comparative analysis of major PSRCCR studies

in our cohort emphasizes the aggressive infiltrative
nature of PSRCCR and its tendency to present with
bowel obstruction. This finding aligns with previous
reports and highlights the challenge of achieving early
diagnosis in this malignancy.’ The development of
postoperative sepsis in 75% of emergency cases un-
derscores the increased morbidity associated with ur-
gent surgical intervention in these patients. Our analy-
sis revealed a significant survival advantage for pa-
tients undergoing elective versus emergency surgery
(15.0 vs. 7.0 months, p = 0.049), consistent with find-
ings from Weng et al.” who reported similar patterns.
This difference likely reflects both the more advanced
disease state requiring emergency intervention and
the suboptimal conditions under which emergency
procedures are performed. The low utilization of la-
paroscopic approach (30%) in our series reflects the
advanced nature of disease presentation and the tech-
nical challenges posed by extensive local involvement
and potential peritoneal dissemination.'* While no
significant survival difference was observed between
open and laparoscopic approaches, the limited num-
ber of laparoscopic cases precludes definitive conclu-
sions.

Prognostic factors and survival analysis

Univariate analysis identified several significant
prognostic factors, including preoperative CEA eleva-
tion, emergency surgery, degree of bowel obstruction,
postoperative complications, TNM stage, primary tu-
mor site, lymph node ratio, and T classification. These
findings largely corroborate previous reports empha-
sizing the importance of disease stage and presenta-
tion circumstances on survival outcomes.*>° The 90%
rate of lymph node involvement in our cohort exceeds

Study Year Sample size Nz;zzrfge Male (%) Stag(f(:%l);l/IV Ir’relgttso?"z;l N(l;ﬁi?hgs
Anthony et al.! 1996 27 58.4 59.3 92.6 48.1 14.2
Nitsche et al.? 2013 89 62.1 53.9 87.6 34.8 18.7
Yangetal. 2020 156 59.8 61.5 79.5 41.0 16.3
Weng et al.’ 2022 31 64.2 58.1 83.9 38.7 19.1
Belli et al.'° 2014 22 61.7 54.5 86.4 45.5 15.8
Current Study 2024 10 71.1 60.0 100.0 40.0 11.7
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rates reported in some previous series but aligns with
the aggressive biological behavior of PSRCCR. The
significant impact of lymph node ratio on survival (p
=0.011) supports the prognostic importance of nodal
burden in this disease, consistent with findings by
Schumacher et al.'? in conventional colorectal carci-
noma. Despite identifying multiple significant factors
in univariate analysis, multivariate Cox regression
failed to demonstrate statistical significance for any
variable. This limitation likely reflects the small sam-
ple size and relatively short follow-up period, high-
lighting a common challenge in studying rare malig-
nancies.

Literature review and knowledge gaps

The existing literature on PSRCCR consists pri-
marily of small retrospective series and case reports,
reflecting the rarity of this malignancy. Key studies
have consistently demonstrated several characteris-
tics: younger age at diagnosis compared to conven-
tional CRC, predominant left-sided location, high rate
of advanced stage at presentation, frequent peritoneal
dissemination, and uniformly poor prognosis.!'->*%1°
However, significant knowledge gaps remain regard-
ing optimal treatment strategies. The role of neoadju-
vant chemotherapy remains poorly defined, with most
patients requiring urgent surgical intervention pre-
cluding preoperative treatment. Similarly, the effec-
tiveness of adjuvant chemotherapy in improving sur-
vival outcomes requires further investigation, as our
small series showed no significant survival benefit,
possibly due to sample size limitations.

The pattern of peritoneal dissemination character-
istic of PSRCCR suggests potential applicability of
cytoreductive surgery with hyperthermic intraperiton-
eal chemotherapy (HIPEC) in selected cases, though
experience with this approach remains extremely lim-
ited.”

Study limitations
Several limitations must be acknowledged in this

analysis. The small sample size limits statistical power
and generalizability of findings. The single-center re-

trospective design introduces potential selection bias
and limits external validity. The relatively short fol-
low-up period may not capture long-term survival
patterns, and the lack of standardized imaging proto-
cols for follow-up may have affected accurate deter-
mination of disease progression timing. Additionally,
the absence of molecular characterization of tumors
limits our understanding of the biological factors driv-
ing the aggressive behavior of PSRCCR. Future stud-
ies incorporating microsatellite instability status, mu-
tation analysis, and immunohistochemical profiling
may provide insights into potential targeted therapeu-
tic approaches.

Conclusion

Primary signet ring cell carcinoma of the colon
and rectum represents a rare and highly aggressive
malignancy with uniformly poor prognosis. This sin-
gle-center experience confirms the challenging nature
of PSRCCR management, with all patients presenting
at advanced stages and achieving a median overall
survival of only 11.7 months. Key findings from this
analysis include the significant impact of emergency
surgical presentation on survival outcomes, with pati-
ents requiring urgent intervention experiencing mark-
edly worse prognosis compared to those undergoing
elective procedures. The high rate of peritoneal dis-
semination (40%) and extensive lymph node involve-
ment (90%) underscore the aggressive biological be-
havior of this malignancy. While several clinicopa-
thologic factors demonstrated prognostic significance
in univariate analysis, including TNM stage, lymph
node burden, and presentation circumstances, the small
sample size precluded identification of independent
prognostic factors in multivariate analysis. These find-
ings emphasize the critical importance of early diag-
nosis and prompt, appropriate surgical management
when feasible. The consistently poor outcomes across
published series highlight the urgent need for improved
diagnostic strategies, novel therapeutic approaches,
and multicenter collaborative studies to better under-
stand this rare but lethal malignancy. Future research
should focus on molecular characterization of PSRCCR,
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evaluation of targeted therapeutic options, and assess-
ment of specialized treatment approaches such as cy-
toreductive surgery with HIPEC in appropriately se-
lected patients. Due to how uncommon PSRCCR is, it
will be necessary for different countries to work to-
gether and study patients in multiple centers to get
enough information for proper treatment advice and
better patient results.
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