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Abstract
Background

Signet ring cell carcinoma (SRCC) is a rare subtype of colorectal cancer with significant variations in clinical
characteristics and poor prognosis. However, there is limited data available in Pakistan. Therefore, we
analyzed to examine the incidence, clinicopathological features, treatments, and outcomes of SRCC in
colorectal cancer cases in Pakistan.

Methods

This study includes 214 primary signet ring cell carcinoma cases in the colon and rectum. All relevant
clinical information extracts on demographic details, laboratory results, radiological findings, endoscopy,
pathologic diagnoses, surgical interventions, neoadjuvant and adjuvant therapies, and their corresponding
outcomes were undertaken from the same online database of hospital and analyzed using SPSS (SPSS Inc.,
Chicago, IL, USA), Chi-square test, and independent sample Kruskal-Wallis H test.

Results

The prevalence of SRCC was higher in younger patients (<50 years), 184 (86%). SRCC was more common in
advanced stages T3 and T4, with 210 (98%) cases and 106 cases (49.5%) belonging to stage N2. In 27 cases
(12.6%), there was already distant metastasis. The most common site of recurrent disease in SRCC patients
was the peritoneum in about 50 (51.5%) patients, followed by multi-site metastases involving the lung, liver,
bones, and lymph nodes.

Conclusion

Signet ring cell colorectal cancer (SRCC) manifests in Pakistan at a younger age and is diagnosed at a more
advanced stage, often accompanied by peritoneal metastasis with elevated levels of recurrence due to
relatively low rates of screening and the absence of national cancer data and guidelines. It is imperative that
these issues should be addressed in order to alleviate the burden of this disease in our population.

Categories: General Surgery, Gastroenterology, Oncology
Keywords: clinicopathological features of signet ring cell carcinoma, colorectal cancer, incidence of signet ring cell
carcinoma, outcomes of signet ring cell carcinoma, signet ring cell carcinoma

Introduction

Colorectal cancer (CRC) is a significant global health challenge, ranking third in incidence and second in
mortality. Within Pakistan, it ranks as the fourth most common malignancy, with age-standardized (world)
incidence and mortality rates of 5.4 and 3.1, respectively [1]. On the other hand, histological type is
categorized in the World Health Organization classification system where non-mucinous adenocarcinoma is
the most common and mucinous adenocarcinoma is the second most common. The rare kind of
adenocarcinoma of the colon and rectum is signet-ring cell carcinoma (SRCC), which accounts for about 0.6-
2.7% of all CRC cases. The major feature of SRCC is its high amount of intracellular mucin, which pushes the
nucleus towards the edge; a cutoff point >50% signet cells is set for diagnosis [2-4].

Most variants of colorectal carcinoma exhibit similar clinical features, including bloody stools, altered bowel
behavior, obstruction, and weight loss. The symptoms, however, are very late in the process: SRCC reflects
an aggressive nature and advanced disease stage with a very bad prognosis. The emphasis is, therefore, on
early screening, diagnosis, and timely therapeutic intervention [4-7].

This research focused on the profiling of patients with signet ring cell colorectal carcinoma using a
representative institutional cohort. It has been reported that the signet ring cell variant is an unusual entity
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in young individuals with colorectal carcinoma in different populations, but data regarding Pakistani SRCC
patients is scarce. Hence, the present study was designed to ascertain the overall frequency of signet ring
cell carcinoma, clinic-pathological features, treatment, and outcomes of signet ring cell colorectal
carcinoma in a subset of the Pakistani population to determine possible risk factors and screening tools for
early detection and management.

Materials And Methods
Study subjects

A cohort of 2701 histologically confirmed and re-confirmed Pakistani CRC patients enrolled at Shaukat
Khanum Memorial Cancer Hospital and Research Centre (SKMCH&RC) between January 2012 and December
2021. The data was collected and analyzed from the hospital’s patient database. Of these, 214 cases of SRCC
in the colon and rectum were included in the current study. All relevant clinical information extracts about
demographic details, laboratory results, radiological findings, endoscopy reports, pathologic diagnoses,
surgical interventions, neo-adjuvant and adjuvant therapies, and their corresponding outcomes were
undertaken from the same online database.

The study received approval from the Institutional Review Board (IRB) of SKMCH&RC (IRB number: EX-19-
02-18-01-A1). Since it was a retrospective study using anonymous clinical data, the SKMCH IRB waived
informed consent.

Operational definitions

The diagnosis of SRCC was pathologically confirmed by the presence of more than 50% signet ring cells.
Colonoscopic configurations of the tumors were classified into three types: exophytic, ulcerative, and
infiltrative. Exophytic means some abnormal growth projecting outward from the tissue surface. Ulcerative
means the lesions are relatively depressed compared with surrounding mucosa. In contrast, infiltrative
tumors had indistinct margins between the cancerous and non-cancerous tissues. Tumors were staged with
the TNM staging system and the AJCC Cancer Staging Manual, 8th ed., of the American Joint Committee on
Cancer, whereby patients at Stage I and II were classified as the early stages and those at Stage IIl and IV as
advanced stages.

Patients had regular clinical follow-ups, with a three-monthly schedule for the first year, six months for the
next two years, and annually afterward. Tumor progression was defined by the occurrence of either local
recurrence or distant metastases, confirmed either pathologically or radiologically.

Statistical analysis

The data were analyzed using SPSS version 27.0 (SPSS Inc., Chicago, IL, USA). For categorical variables,
frequencies and percentages were computed, while continuous variables were summarized by medians and
interquartile ranges. Relationships between categorical variables and cancer stages were evaluated by the
Chi-square test, while independent sample Kruskal-Wallis H test was used to evaluate the differences of
continuous variables among various cancer stages. The results were considered statistically significant
with p<0.05.

Results

This study involved 214 primary signet ring cell carcinoma cases in the colon and rectum. Of these, 165
(77.1%) patients were male and 49 (22.9%) were female, with the average age being 37+11.8 years (range, 15-
74). Of these cases, 184 (86%) were below 50 years, while 30 (14%) were above 50 years. Primary SRCC
accounted for 7.9% of CRC patients. Only 42 (19.6%) subjects had systemic co-morbidities, which included
diabetes mellitus in 17 (7.9%), hypertension in 19 (8.9%), ischemic heart disease in 2 (0.93%), inflammatory
bowel disease in 2 (0.93%), and chronic kidney disease in 2 (0.93%). Demographic And clinical
characteristics of the study cohort are given in (Table 7).
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Variables Category
Mean+SD
Age <50 years
>50 years
Male
Gender
Female
Yes
Diabetes mellitus
Hypertension
Comorbidity
Ischemic heart disease

Inflammatory bowel disease

Chronic kidney disease

TABLE 1: Demographic characteristics

All patients
33+11.8
184

30

165

49

42

17

19

Percentage %

86

771

22.9

7.9
8.9
0.93
0.93

0.93

The majority of the patients, 142 cases (66.4%), manifested with hematochezia, while others showed altered
defecation patterns in 39 cases (18.2%), abdominal discomfort in 17 cases (7.9%), and obstruction in 16

cases (7.5%).

Carcinoembryonic antigen (CEA) analysis

The mean value of carcinoembryonic antigen was 18 ng/ml with a range of (0.2-326 ng/ml). It was noted that
there were statistically significant high levels of CEA with advanced stages of diseases as compared to the
early ones, where levels were 2.1ng/ml (3.36), 4.5ng/ml (11.26), and 5.6ng/ml (21.79) (p=0.020) during stage
I1, I1I and IV respectively (p=0.020). The average levels for hemoglobin and albumin were 12.8g/dl and

4.8g/dl respectively.

Clinicopathology

The leading location for the tumors was in the rectum or rectosigmoid junction in 152 (71%) cases, while
other places were the ascending, transverse, descending, and sigmoid in 26 (12.2%), 14 (6.6%), 11 (5.1%),
and 11 (5.1%), respectively. On colonoscopy, infiltrative morphology was present in most of the tumors in
154 (71.9%) cases, followed by exophytic and ulcerative morphology in 47 (21.9%) and 13 (6.2%),
respectively. SRCC was more common in the advanced stage (T3, T4) 210 (98%). 106 cases (49.5%) belonged
to stage N2. In 27 cases (12.6%), there was already distant metastasis. Initial staging, as per the American
Joint Committee on Cancer (AJCC), categorized stages 0, 1, 2, 3, and 4 for 0 (0%), 0 (0%), 16 (7.5%), 172

(80.4%), and 26 (12.1%) patients respectively.

On histopathology, 188 cases (87.9%) were classified as poorly differentiated, and 26 cases (12.1%) as
moderate to poorly differentiated. Patients in advanced stages exhibited higher positivity rates for
Circumferential Resection Margin (CRM) and Extramural Vascular Invasion (EMVI) than those in early
stages. Of the total 214 patients, 12 (5.6%) were inoperable due to advanced stage. Surgical procedures for
the 202 (94.4%) patients are mentioned in (Table 2).

Variable Category

Bloody stool

Altered bowel habits
Presentation

Abdominal pain

Obstruction

Hemoglobin
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Labs Albumin 4.8 g/dl

CEA 18 ng/ml (0.2-326)

Yes 214

Infiltrative 154 71.9
Colonoscopy

Exophytic 47 21.9

Ulcerative 13 6.2

Rectum/rectosigmoid 152 71

Ascending colon 26 12.2
Tumor Location Transverse colon 14 6.6

Descending colon 11 5.1

Sigmoid colon 11 5.1

T1 1 0.5

T2 3 1.4
T Stage

T3 162 75.7

T4 48 22.4

NO 28 131
N Stage N1 80 374

N2 106 49.5

MO 187 87.4
M Stage

M1 27 12.6

| 0 0

Il 16 7.5
AJCC Stage

1 172 80.4

\% 26 121

Poorly differentiated 188 87.9

Moderate to poorly differentiated 26 121
Grade/differentiation Well-differentiated 0.0 0.0

CRM positive (radiological) 53 24

EMVI positive (radiological) 5 23
Neo-adjuvant 139 65

Yes 202 94.4
Surgery

No 12 5.6
Adjuvant 199 93
Palliative chemotherapy 99 46
Relapse 97 45

TABLE 2: Clinicopathological and oncological data of study subjects.

Treatment regimens

All patients with carcinoma of the rectum diagnosed to have advanced-stage disease were treated with neo-
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adjuvant chemotherapy, Cap OX (Capecitabine, Oxaliplatin)/Short/ long course, radiotherapy 50.4Gy/28
fractions before surgical intervention, followed by adjuvant therapy with CapOx. All patients with carcinoma
of the colon were primarily treated with surgical intervention, followed by adjuvant therapy with CapOx or
FolFox. Palliative chemotherapy was offered to patients with unresectable disease or recurrent disease after
surgery and induction with Folfirinox, Capox, Irinotecan, and best supportive care.

The most common site of recurrent disease in this series was the peritoneum in about 50 (51.5%) patients,
followed by multi-site metastases involving the lung, liver, bones, and lymph nodes, as shown in (Table 3).

Variable Category No of patients (N) Percentage (%)
Yes 202 94.4
Right hemicolectomy 31 15.4
Left hemicolectomy 9 4.5
Extended right hemicolectomy 4 1.9
Surgery Low anterior resection 49 24.3
Abdominoperineal resection 51 25.2
Extralevator abdominoperineal resection 41 20.3
Hartman 6 29
Pan proctocolectomy/ total colectomy 11 5.5
yes 97
Peritoneum 50 51.5
Liver 7 7.2
Site of relapse Retroperitoneum para-aortic nodes 10 10.3
Local/anastomotic site 5 5.15
Bone 2 2.05
More than one site 23 23.9
Died of disease relapse 57 26.6
Alive with disease relapse 35 16.3
Outcome Treated and discharged 7 33.2
Under treatment 26 12.2
Lost to follow-up 25 11.7

TABLE 3: Surgery, site of relapse and outcomes.

During the five-year follow-up, 92 (42.9%) patients had disease relapse, among which 57 (26.6%) died. Of
these, 35 16.3%) were alive with the disease, 71 (33.2%) were treated successfully, and the follow-up did not
show any relapses and therefore were discharged. 26(12.2%) are still under treatment, and 25 (11.7%) were
lost to follow-up.

Discussion

Primary signet ring cell carcinoma SRCC is a rarely seen subtype of colorectal carcinoma CRC worldwide;
however, it shows a slightly higher incidence in the East compared with the West [1]. In the cohort of 2701
persons carrying a previous diagnosis of CRC, primary SRCC involving the colon and rectum corresponded to
214 cases, accounting for 7.9% of all primary CRC malignancy cases. The incidence of Primary SRCC reported
in our research cohort was higher than the frequency described in the literature by previous studies [1,8].
Studies conducted in various regions of the country have shown a rise in the prevalence of primary SRSS in
Pakistan, with an increase of 5.4% reported at high-volume centers [9].
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Our study found that the condition of SRCC was more prevalent in males than females. This trend replicates
many findings from global research regarding the documented disparities in CRC incidence between the two
sexes [10,11]. Genetic predisposition and environmental factors such as a high intake of red meat, alcoholic
beverages, and tobacco smoking seem to have a more critical role in the etiology of the disease among males
rather than females [10-13]. In this study, SRCC was significantly higher in younger patients (<50 years),
86%, than in older (>50 years), 14%. On the other hand, recently, a very disturbing trend associated with
increased rates of CRC in the young population has been observed in the United States, Canada, and
Australia [14-16]. Based on this evidence, the American Cancer Society has recently revised its
recommendations for CRC screening in lower-risk individuals, which reduced the recommended age to
initiate screening to 45 years [17]. A previous study showed that age <40 years was recognized as an
independent predictor of the prognosis of the disease in patients [18]. Another research study has validated
that Primary SRCC occurs four times more often in young patients under 40 years of age compared to older
patients over 40 years of age [19]. This highlights the importance of conducting further research for the
advancement and execution of screening initiatives.

In our research, 154 cases exhibited an infiltrative tumor configuration, accounting for 71.9% of cases.
Subsequently, the exophytic type was identified in 47 cases (21.9%). These findings align with Messerini et
al.'s study, which indicated that the infiltrative type dominated primary SRCC tumors at approximately
70.6%, while the exophytic type accounted for 29.4% [20]. In our study, SRCC was more prevalent in the
rectum than in other colon regions. These findings may help in devising better and site-specific treatments
for SRCC.

In our study, 98% of T3/T4 were identified with complaints of per-rectal bleeding, changes in bowel habits,
and abdominal fullness. Laboratory workup showed high carcinoembryonic antigen (CEA) levels which is
also consistent with the literature [21]. This study also reported that SRCC was diagnosed at an advanced
stage T3-T4 [21]. Bonello et al. described three mechanisms for the advanced stages: a very rare tumor with
mucosal spread, hardly radiologically diagnosable from an inflammatory process. By the time a patient
becomes symptomatic, the tumor metastasizes through lymph-vascular invasion [22]. This study highlights
the need to develop early screening strategies for a better prognosis of the disease.

Some authors advocate for extensive surgical removal with an increase in systemic chemotherapy for SRCC
because of the poor prognosis [23,24]. In consideration, NCCN recommends adjuvant therapy for all patients
with Stage II colon cancer and above with high-risk criteria. High-risk criteria include T4 stage, poor
lymphadenectomy, poor histological differentiation, bowel obstruction or perforation, and lymphovascular
or perineural invasion [25]. In patients diagnosed with the signet ring cell carcinomas of the colon, poor
prognosis is attributed to advanced stages and early metastasis. Most of our patients were diagnosed at a
mostly advanced stage of T3/T4, with most of them treated by surgical intervention, which reportedly
proved to have a very poor prognosis compared to those with early-phase tumors.

As compared to other variants of CRC, SRCC has been reported to have significantly frequent metastases to
the peritoneal surface compared to the lungs and liver [26]. In the present study, peritoneal metastasis
involvement was found in 51.5%, while more than one site of involvement was noted in about 23.9% of the
patients. Won-lee et al. reported that patients diagnosed with SRCC had a lowered disease-free survival rate
and overall survival rate compared to patients diagnosed with adenocarcinoma. Here, the five-year follow-
up mortality was noted to be 26.6% [27].

The limitations include a single-center retrospective study. There was also a lack of data concerning family
history, molecular data, immunological, and targeted therapies other than chemotherapy.

Conclusions

Signet Ring cell colorectal cancer (SRCC) manifests in Pakistan at a younger age and diagnosed at a more
advanced stage, often accompanied by peritoneal metastasis with elevated levels of recurrence due to
relatively low rates of screening and the absence of national cancer data and guidelines. It is imperative that
these issues should be addressed in order to alleviate the burden of this disease in our population.
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