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Abstract

Background: Colorectal cancer (CRC) is a leading cause of cancer-related morbidity and
mortality worldwide, with increasing incidence in developing countries like Pakistan. This study
aims to evaluate the distribution patterns of colorectal cancer morphologies among patients
treated at Liaquat University of Medical & Health Sciences (LUMHS) Jamshoro.

Methodology: This descriptive, cross-sectional study was conducted over two years (January
2022 to December 2023) at the Department of Gastroenterology, Asian Institute of Medical
Sciences, in collaboration with the Department of Pathology, LUMHS Jamshoro. A total of 150
patients diagnosed with CRC and who underwent surgical resection were included in the study.
Data were collected on socio-demographic characteristics, clinical presentations,
histopathological types, tumor grading, and staging. Statistical analysis was performed using SPSS
version 25, with Fisher’s exact test applied to assess associations between variables.

Results: The mean age of the patients was 58.7 years (+ 11.2), with the majority being male
(60%). Most tumors were classified as non-mucinous adenocarcinomas (56%), followed by
mucinous adenocarcinomas (28%) and signet-ring cell carcinomas (16%). A strong positive
correlation was found between tumor size and Dukes' staging (p = 0.42, p < 0.001), as well as
between Dukes' staging and tumor grading (p = 0.46, p <0.001). Rectal bleeding was significantly
associated with advanced Dukes’ stages (p = 0.44, p <0.001).

Conclusion: This study highlights the aggressive nature of colorectal cancer in the studied
population, with significant associations between age, tumor size, staging, and grading. The
findings underscore the need for early detection strategies and tailored treatment approaches
to address CRC in this region.
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Introduction

Colorectal cancer (CRC) remains one of the most commonly diagnosed malignancies and is a
leading cause of cancer-related morbidity and mortality worldwide. According to the Global
Cancer Observatory (GLOBOCAN), there were almost 1.9 million new cases and 935,000 deaths
in the year 2020 globally, which makes lung cancer the third most diagnosed cancer and the
second leading cause of death of all cancers!. As for CRC, the incidence and mortality rates have
traditionally been greater in developed countries, particularly those from North America, Europe,
and Australia. On the other hand, in support of these observations, current rates are also
escalating in Southeast Asia and Africa commensurate with Western lifestyle practices — a diet of
high-fat red and processed meat (both associated with CRC risk), inadequate physical activity
levels as well as obesity prevalence increase across all ages?.

CRC has become a significant public health issue in Pakistan, and more cases are diagnosed every
year. These high incidence rates in CRC coincide with the fast urbanization and adoption of
sedentary lifestyle-related practices especially in more metro areas like Jamshoro3. A significant
role has been attributed to the increasing adoption of a Westernized diet (high fat and low fiber)
and sedentariness, leading to an increased burden on CRC*. Moreover, time of exercise, smoking
habits/alcohol intake and genetic predisposition are critical in the molecular background in CRC
susceptibility®>. CRC often goes through a predictable sequence of stages, initiating as
adenomatous polyps that can become malignant over time if not treated®. Early-stage CRC
symptoms are usually mild and seem less severe, including changes in bowel habits (diarrhea is
also a symptom of other diseases ), rectal bleeding, or blood present in the stool, which cannot
be spotted easily by patients due to its slight degree’. As a consequence, CRC is diagnosed at
more advanced stages in many patients, meaning that the prognosis and treatment options are
worse. This reinforces the impact of early diagnosis and timely treatment to alter CRC outcomes.
The histopathological evaluation remains the mainstay of diagnosis and staging for CRC, which
gives an idea about tumor type, grading, and staging that are critical to determining appropriate
management plans and prognostic implications®. The most frequent histological form of CRC is
adenocarcinoma, including subtypes like mucinous and signet-ring cell carcinomas. Mucinous
and signet-ring cell carcinoma, on the other hand, has been found to vary in its biological
behavior, harboring a more advanced stage at a presentation associated with poorer outcomes®.

The Dukes stage, dating back to 1930, was developed by Cuthbert E. Dukes, a British pathologist,
and is one of the most common systems for staging colorectal cancer (CRC). The tumor, node and
metastasis (TNM) staging system classifies the disease into four stages based on the degree of
local invasion by an FKBP-negative tumor and spread to lymph nodes or distant parts'®. Dukes’ A
stage refers to tumors limited to the bowel wall; Dukes B involves invasion beyond the bowel
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wall but not out wide and locally penetrating serosa or adjacent structures (e.g., circulating in a
fluid-filled organ); Dukes C involves lymph node metastases; and finally, stage d means distant
spread!’. The tumor grade, which measures how the cancer cells look similar to healthy ones and
indicates using malignancy of this kind together with the tendency for it to come back or spread??,
has also become an essential factor. Despite advances in the knowledge and care of CRC, there
are overwhelming disparities relating to how this disease is perceived and acquired and its
heterogeneous outcomes as a function of genetic variability together with various environmental
factors®3. There is an apparent lack of broad-based demographic and clinical data for CRC in
Pakistan; particularly, it remains scarce throughout the country, including the Sindh region, which
impedes the development of effective prevention and management strategies 4.

The current study aims to analyze the socio-demographic characteristics and clinical presentation
of colorectal cancer (CRC) among patients presenting to a tertiary care hospital in Hyderabad.
Specifically, it seeks to estimate the frequency of different histological subtypes of CRC and
evaluate the association between tumor grade and Dukes' stage. Additionally, the study aims to
identify the most common demographic factors associated with advanced-stage CRC and provide
recommendations for screening and treatment strategies.

Methodology

Study Setting and Duration

This was a descriptive, cross-sectional study aimed at assessing the distribution of various
morphologies in patients with colorectal cancer (CRC) at Liaquat University of Medical & Health
Sciences Jamshoro. This study aimed to assess the socio-demographic characteristics, clinical
presentations, histopathological types of CRC and tumor grading. The work was conducted in the
Department of Gastroenterology Asian Institute Of Medical Sciences and Department PF
Pathology LUMHS Jamshoro. The research was carried out between January 2022 and December
2023 over a period of two years, which took ample time to gather numbers to ensure the
reliability and validity of the findings.

Sample Size Estimation

The sample size of 150 patients was determined following a review of studies listed in the
introduction section and assuring that such a number is appropriate with the expected
prevalence rate for CRC in the region. We determined the sample size using a formula for
descriptive studies in which we used Z is 1.96 to represent a confidence limit of x% and assumed
prevalence at a conservative estimate (10%) based on regional data; the margin error was +5%.
We rounded the calculated sample size to 150 for dropouts or incomplete data.

Eligibility of Participants

Patients of any age and gender who were diagnosed with colorectal cancer and underwent
surgical resection (colectomy or proctectomy) at LUMHS Jamshoro during the study period were
included. Written informed consent was obtained from all participants. Patients whose
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histopathological slides were available and suitable for review were included, while those with
incomplete medical records, a previous history of colorectal cancer or other synchronous
malignancies, or those who received neoadjuvant chemotherapy or radiotherapy were excluded
from the study.

Data Collection Procedure

Data were collected using a structured data collection form that included sections on socio-
demographic information (age, gender, area of residence, occupation), clinical presentation
(symptoms, duration of symptoms, physical examination findings), and histopathological
characteristics (tumor location, size, histological type, grade, and stage). Experienced
pathologists reviewed the histopathological slides at the Department of Pathology, LUMHS.
Tumors were classified according to the World Health Organization (WHO) classification of
colorectal tumors, and staging was performed using the modified Dukes’ classification. Tumor
grading was conducted based on the degree of differentiation of the cancer cells, categorized
into the following:

e Grade | (well-differentiated)
e Grade Il (moderately differentiated)
e Grade lll (poorly differentiated)

Data Analysis

Data collected were then entered into Statistical Package for Social Science — SPSS (Version 25)
software. Descriptive statistics were performed to describe data (using frequency, percentages,
means and standard deviation). Histological type, Dukes’ staging versus grade and stage were
tested for association by Fisher exact test with p value less than 0.05, which was considered
statistically significant!’.

Ethical Considerations

The protocol for this study was reviewed and approved by the appropriate Ethical Committee
(EC) of AIMS Hyderabad in collaboration with LUMHS Jamshoro. Before their inclusion in the
study, informed consent was obtained from all patients or legal guardians. The anonymity and
confidentiality of patient information was maintained throughout the study per The Declaration
of Helsinki.

Results

The study included a total of 150 patients diagnosed with colorectal cancer who underwent
surgical resection at LUMHS Jamshoro between January 2022 and December 2023. The mean age
of the patients was 58.7 years (+ 11.2), with an age range of 32 to 85 years. The majority of
patients (45.3%, n=68) were in the age group of 51-60 years, followed by 61-70 years (28%, n=42).
The study population comprised 90 males (60%) and 60 females (40%), resulting in a male-to-
female ratio of 1.5:1. Most patients (72.7%, n=109) resided in urban areas, while 27.3% (n=41)
were from rural regions (Table-1).
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Table-1 Socio-Demographic and Clinical Characteristics of Patients (n=150)

Characteristic n (%)
31-40 10 (6.7%)
41-50 30 (20%)
51-60 68 (45.3%)
61-70 42 (28%)
Male 90 (60%)

Female 60 (40%)
Urban 109 (72.7%)
Rural 41 (27.3%)

Rectal bleeding 62 (41.3%)
Altered bowel habits 55 (36.7%)
Abdominal pain 46 (30.7%)
Anorexia 30 (20.0%)
Weight loss 28 (18.7%)

Tumor location and size were also analyzed. The majority of tumors were located in the rectum
(38%), followed by the recto-sigmoid junction (24%) and caecum (14.7%). Tumors larger than 5
cm were observed in 67.3% of patients, while 32.7% had tumors smaller than 5 cm (Table-2).

Table-2 Tumor Location and Size (n=150)

Characteristic Frequency (n)

Rectum 57 (38%)

Recto-sigmoid junction 36 (24%)
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Caecum 22 (14.7%)
Transverse colon 15 (10%)
Descending colon 10 (6.7%)
Ascending colon 6 (4%)

>5cm

101 (67.3%)

<5cm

49 (32.7%)

Histological examination of the tumors revealed that non-mucinous adenocarcinomas were the
most frequent histological type, accounting for 56% of cases. Mucinous adenocarcinomas
accounted for 28%, and signet-ring cell carcinomas were observed in 16% of patients. The
majority of non-mucinous adenocarcinomas were classified as Dukes' B stage, whereas signet-
ring cell carcinomas were predominantly associated with Dukes' C stage. Tumor grading also
revealed that Grade Il tumors were the most prevalent (52.0%), followed by Grade Il (28.7%) and
Grade | (19.3%) (Table-3).

Table-3 Distribution of Histological Type and Tumor Grading by Dukes' Staging (n=150)

Histological Type

Dukes' A (n)

Dukes' B (n)

Dukes' C (n) | Total (n)

Non-mucinous adenocarcinoma 12 (8.0%) 45 (30.0%) 27 (18.0%) | 84 (56.0%)
Mucinous adenocarcinoma 15 (10.0%) 10 (6.7%) 17 (11.3%) | 42 (28.0%)
Signet-ring cell carcinoma 11 (7.3%) 5(3.3%) 8 (5.3%) 24 (16.0%)

Tumor Grading

Grade | 18 (12.0%) 9 (6.0%) 2 (1.3%) 29 (19.3%)
Grade Il 12 (8.0%) | 49(32.7%) | 17 (11.3%) | 78 (52.0%)
Grade Il 8 (5.3%) 2 (1.3%) 33 (22.0%) | 43 (28.7%)

The correlation between patient age and tumor characteristics was explored. Age was
moderately positively correlated with tumor size (r = 0.34, p<0.001) and Dukes' staging (p = 0.29,
p = 0.001), suggesting that older patients tended to have larger and more advanced tumors.
Similarly, a moderate positive correlation was found between age and tumor grading (p = 0.26, p
=0.003) (Table-4).
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Table-4 Correlation of Age with Tumor Size, Dukes' Staging, and Tumor Grading (n=150)

VELEL][S Mean (£ SD) or Correlation -value Interpretation
Median (IQR) Coefficient (r/p) P P
Age (years) 58.7 (£11.2) - - -
Tumor Size Moderate positive correlation
) 5.7 (¥1.4) r=0.34 <0.001 Older age associated with larger
tumor size
Dukes' Moderate positive correlation

Median: 2 (IQR: 1-3) p=0.29 0.001 Older age associated with more

Staging advanced Dukes’ stage
Tumor Moderate positive correlation
Grading Median: 2 (IQR: 1-3) p=0.26 0.003 Older age associated with higher

tumor grades

Dukes' staging was strongly positively correlated with tumor size (p = 0.42, p < 0.001), meaning
that patients with larger tumors were more likely to have advanced-stage disease. Additionally,
a strong positive correlation was found between Dukes' staging and tumor grading (p = 0.46, p <
0.001), indicating that poorly differentiated tumors were often found in patients with advanced-
stage disease. Rectal bleeding, a common symptom, was also strongly correlated with advanced
Dukes' stages (p=0.44, p<0.001) (Table-5).

Table-5 Correlation of Dukes' Staging with Tumor Size, Tumor Grading, and Rectal Bleeding (n=150)

Mean (x SD) or Correlation
Median (IQR) Coefficient (r/p)

Variables p-value Interpretation

Dukes' Staging | Median: 2 (IQR: 1-3) - - -

Strong positive correlation
Tumor Size (cm) 5.7 (£ 1.4) p=0.42 <0.001 Larger tumors associated with
more advanced Dukes' stage

Strong positive correlation
Tumor Grading | Median: 2 (IQR: 1-3) p=0.46 <0.001 Higher tumor grades associated
with more advanced Dukes’ stage

Strong positive correlation
Presence of rectal bleeding
associated with more advanced
Dukes’ stage

Rectal Bleeding | Present: 62 (41.3%) p=0.44 <0.001

Finally, tumor grading was moderately positively correlated with tumor size (p = 0.38, p < 0.001),
and strongly correlated with Dukes' staging (p = 0.46, p < 0.001). These results suggest that larger
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tumors and those in advanced stages are more likely to be poorly differentiated (Grade Ill) (Table-
6).

Table-6 Correlation of Tumor Grading with Tumor Size and Dukes' Staging (n=150)

VELEL] [ IR CTy Correlation -value Interpretation
Median (IQR) Coefficient (r/p) P P
TUMOT | \edian: 2 (1QR: 1-3) : . .
Grading ' '
Tumor Size Moderate positive correlation Larger
- 5.7 (£ 1.4) p=0.38 <0.001 tumors associated with higher tumor
grades
Dukes' Strong positive correlation Higher
. Median: 2 (IQR: 1-3) p=0.46 <0.001 tumor grades associated with more
Staging )
advanced Dukes’ stage
Discussion

In this study, we report our experience with the demographics, clinical and pathological features
of colorectal cancer (CRC) in a tertiary care center in Pakistan. Age, tumor size, Dukes’ staging
and grading of the tumor uncover strong associations with each other that emphasize a
comprehensive pattern in CRC progression within the studied population.

In this study, the mean age of patients was 58.7 years, with a significant number (45.3%) in the
subgroup between the ages of 51 and 60 years. Hence, this corroborates with the global data
showing that CRC is infrequently diagnosed in individuals under 50, contributing to more than
ninety per cent of new cases in the sixth and seventh decades'?. This aside, our study also
showed an alarming trend in which younger patients are being diagnosed with advanced stage
of CRC because we found a significant correlation between both age and Dukes’ staging (p=0.29,
p=<0.001) as well as tumor grading (p=0.26, p=<.003). This is in line with current literature
indicating higher grade and more advanced CRCs presenting at a younger age, which may relate
to late-stage diagnosis or inherently biologically aggressive tumor types**. The significant
relationship between tumor size and Dukes’ staging (p=0.42, p<0.001) in this study suggests
larger tumors are more likely to have progressed to advanced stages by the time of diagnosis.
This corroborates what is already known in the literature, with tumor size being independently
associated with more advanced disease and a poor prognosis>®. Given the situation in Pakistan,
where there is no organized CRC screening program, and a high proportion of patients are
diagnosed at an advanced stage?®, it may account for the higher incidence of larger tumors with
a statistically significant correlation between tumor size and staging. Demonstrating the
importance of having high awareness and early detection approaches, specifically in those with
a higher-risk population’.
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Dukes’ staging was positively correlated with tumor grading (p=0.46, p<0.001) in our study; too,
Advanced Dukes’ stage is significantly more associated with grade 3 compared to grades one and,
which shows a high degree of differentiation, similar to cancer. This result confirms observations
from other investigations that a correlation exists between grading and tumor stage, supporting
the capability of less differentiated type A thymomas to exhibit deeper tissue invasion with lymph
node or distant metastasis®®. The finding lends clinical relevance to the classification of tumors,
suggesting that more aggressive treatment strategies are required for high-grade tumors, which
are predisposed to rapid disease progression. Studies have reported a strong association
between rectal bleeding and advanced Dukes’ staging of CRCY’, which mirrors our data (rectal
bleeding is common in patients, with its presence increasing the odds of an urgent referral to the
hospital some tenfold). This association implies that patients presenting with rectal bleeding
receive a later diagnosis of their disease. Rectal bleeding could be a sign of advanced CRC in older
adults; however, it is often considered an innocent symptom. Similar results were reported by
different studies'®!, As the presumed significance of rectal bleeding in predicting identification
and treatment has been further borne out, our correlation was found to be qualitatively
significant (P=0.0071), meshing well with protocols that may warrant earlier investigation for
feculence among those aged fifty years or older'?.

Comparing these with international data, the pattern shown in our study was similar to what has
been reported from high-resource settings where older age, larger tumor size and higher grade
are related to advanced disease. In Pakistan, however, the lack of organized screening programs
and delayed presentation culminate in a higher percentage of cases being diagnosed at advanced
stages!®14, By comparison, screening has already levelled—off in the United States and the UK in
some regions where their established programs have led to a decrease in late-stage CRC on
presentation and an overall reduction of CRC mortality within those populations affected®>®,
This disparity highlights the pressing need for public health initiatives targeting CRC awareness,
emphasizing screening and early detection in Pakistan. Notably, a significant result can be
observed in our study results due to the association between histological type and grading
(p=0.38; p<0.001). In our cohort, non-mucinous adenocarcinomas (which was the predominant
histological subtype) were typical of lower grade and signet-ring cell carcinomas—more often
presenting more aggressive behavior—to poorly differentiated. This is also in concordance with
what has previously been seen on a global scale, where signet ring cell carcinomas are recognized
as having a poorer prognosis due to tumorigenic and aggressive behavior, leading to most often
symptomatic presentation among patients'’8, The fact that the majority of adenocarcinoma
patients had SCC, compared with other studies worldwide in developing countries where no
trend is apparent’, may reflect a more aggressive nature of CRC among the Pakistani population,
which might be dictated by genetic predisposition as well as environmental and lifestyle factors
unique to this region®.

Conclusion

This study adds to the existing knowledge about factors implicated in CRC progression within a
Pakistani population and establishes important roles of age, tumor size, staging, and grading. This
highlights the importance of developing methods for early detection and specific treatment plans
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to mitigate against this aggressive phenotype in CRC form within these groups. International
comparisons, including data from Pakistan, suggest that enhanced screening and improved
awareness can potentially help to reduce the burden of advanced CRC in such a high-risk region.
The causes of the aggressive CRC phenotypes observed in this study are still under investigation,
warranting further studies for early detection and management [20].
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