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Abstract: Background: Understanding the regional epidemiology and clinicopathological
characteristics of colonic disorders, including colorectal cancer (CRC) and its precursors, is vital for
optimizing local healthcare strategies. This study aimed to characterize these features in a tertiary
care setting in Ha'il region, Saudi Arabia. Methods: We retrospectively analyzed the medical
records of 602 patients seen between January 2020 and December 2024 at King Salman Specialist
Hospital (KSSH) Ha'il. Collected data included demographics, final diagnoses (e.g.,
adenocarcinoma, tubulovillous adenoma with dysplasia [TVA], dysplasia, chronic active colitis, no
malignancy, polyps, or differential diagnosis), biopsy type, and relevant clinical history. Descriptive
statistics and inferential tests including the Chi-square and Mann-Whitney U tests were used for
data analysis. Results: The cohort was 59.3% (n=357) male and 40.7% (n=245) females. The
prevalence of adenocarcinoma increased with age, peaking among males aged 50-69 (53.0%) and
females aged 70-89 (84.2%). TVA was prominent in males aged 30-49 (28.0%) and females aged 50-
69 (36.1%). Overall, males had higher frequencies of both adenocarcinoma (n=137 vs. 95) and TVA
(n=73 vs. 59) compared to females. Rectosigmoid biopsy was the most common method for
diagnosing adenocarcinoma (42.4% of specified biopsies), whereas colon biopsy was more
frequently used for TVA (27.1%). The highest proportion of “No malignancy” diagnosis was
observed in the 15-29-year age group (males: 65.4%, females: 64.7%). Clinical histories indicating
“colon tumor or polyps” were strongly associated with adenocarcinoma (47.0%) and TVA (30.3%).
Statistically significant associations were found between diagnosis and specimen type, as well as
between clinical history and diagnosis. Conclusions: This study highlights distinct age- and gender-
specific patterns in colonic disorders. Neoplastic conditions were particularly prevalent among
older individuals, with adenocarcinoma occurring more frequently in males. The distribution of
biopsy sites varied by diagnosis. These regional findings may support the development of targeted
screening programs, more effective diagnostic strategies, and informed healthcare resource
allocation.
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1. Introduction

Colorectal cancer (CRC) remains as one of the most devastatingly formidable global health
challenge that substantially contributes to cancer incidence and mortality rates worldwide (1). It is
currently the third most diagnosed malignancy and a leading cause of cancer-related deaths globally,
imposing a considerable economic strain on health care systems due to treatment costs and
productivity loss (2). The pathogenesis of CRC is a complex multifactorial process influenced by an
intricate interplay of genetic predisposition, dietary and environmental factors, and chronic
inflammatory conditions (3). Genetic susceptibility and predispositions play a critical role in the
development of CRC. Inherited mutations in key regulatory genes such as APC, KRAS, and TP53
have been well-documented to elevate the risk of colorectal neoplasia (4, 5). Furthermore, hereditary
syndromes like Lynch syndrome and Familial Adenomatous Polyposis (FAP), which arise from
germline mutations in DNA mismatch repair genes or the APC gene respectively, account for a
clinically significant portion of inherited CRC cases (6). Identifying these genetic risk factors is
paramount for implementing targeted genetic screening and early intervention strategies in high-risk
individuals and their families, thereby potentially mitigating disease burden (7).Dietary habits also
have a profound impact on modulating CRC risk. Consistent epidemiological evidence links high
consumption of red and processed meats to an increased likelihood of developing CRC, potentially
due to exposure to carcinogenic compounds formed during high-temperature cooking or meat
processing (8, 9). Conversely, diets abundant in dietary fiber, fruits, and vegetables are associated
with a demonstrable protective effect against CRC (10, 11). Furthermore, adequate intake of
micronutrients such as calcium and vitamin D has been suggested to reduce CRC incidence,
highlighting the potential of dietary modifications as a cornerstone of primary prevention strategies
(12). Chronic inflammation within the gastrointestinal tract, particularly in the context of
inflammatory bowel disease (IBD), significantly elevates the long-term risk of colitis-associated
cancer (13). The persistent inflammatory microenvironment can drive cumulative cellular damage
and promote various stages of tumorigenesis. Emerging research also underscores the critical role of
the gut microbiota in maintaining colonic health and influencing disease pathogenesis. Specific
bacterial species, such as Fusobacterium nucleatum, have been implicated in promoting colorectal
carcinogenesis through diverse mechanisms, including the modulation of the tumor
microenvironment and host immune responses (14). This evolving understanding suggests that
therapeutic strategies targeting chronic inflammation and dysbiotic gut microbial communities could
represent viable avenues for CRC prevention and adjunctive therapy (15).

In light of these pathogenic mechanisms, effective screening and early detection remain pivotal
in reducing CRC-associated mortality. Colonoscopy is currently a cornerstone for CRC screening,
uniquely allowing for both the detection and contemporaneous removal of precancerous
adenomatous polyps, thereby interrupting the well-defined adenoma-carcinoma sequence (16). The
systematic implementation of regular screening programs has been shown to decrease both the
incidence and mortality of CRC significantly in screened populations (17). Concurrently, non-
invasive screening methods, such as fecal immunochemical tests (FIT) and stool-based DNA tests,
offer valuable alternatives that can enhance screening uptake and adherence across diverse
populations (18).

Beyond classical CRC, a spectrum of colonic and intero-colonic disorders, including those
potentially influenced by genetic mosaicism where different cell populations within colonic tissue
harbor distinct genetic alterations, contribute to gastrointestinal pathology (19). Such genetic
heterogeneity can manifest in a wide array of clinical presentations and diverse pathological features,
often posing considerable diagnostic challenges (20). Understanding the local epidemiology of these
conditions, including their prevalence and distribution within specific populations, is crucial for
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developing tailored and effective diagnostic and management pathways. This is particularly relevant
in regions such as Saudi Arabia, where CRC incidence has been reportedly increasing, with some
studies noting a concerning rise in early-onset cases, underscoring the urgent need for robust local
data to inform and optimize public health strategies (21-23).

Given the multifaceted nature of colonic disorders and the imperative for region-specific data,
this study was undertaken to characterize the epidemiological landscape within a defined patient
cohort. Specifically, we aimed to determine the prevalence rates of various colonic and intero-colonic
disorders, assess their distribution across key demographic variables such as age and gender, and
identify common gastrointestinal pathological features alongside the diagnostic approaches utilized.
Furthermore, this investigation sought to explore the associations between patients’ clinical histories,
definitive diagnostic findings, and demographic characteristics to delineate clinically relevant
implications for improving diagnosis and management strategies in this setting.

2. Materials and Methods
2.1. Study Design

This investigation utilized a retrospective observational clinical design, involving the analysis of
electronic health records from patients managed between January 2020 and December 2024 Ha’il
region, Saudi Arabia This approach facilitated the examination of real-world clinical data pertaining
to the epidemiology, diagnostic features, and pathological characteristics associated with a spectrum
of colonic and intero-colonic disorders.

2.2. Population and Sampling

The study population comprised 602 individuals whose medical records were available and met
the inclusion criteria during the specified study period. Participants were selected from patients who
underwent evaluation or treatment for suspected or confirmed colonic disorders at a single, large
high-capacity tertiary care hospital. Inclusion criteria stipulated patients to be aged 10 years or older,
with documented diagnostic procedures (e.g., colonoscopy, biopsy) and histopathological
confirmation of relevant conditions. Records with substantially incomplete data on key diagnostic or
demographic variables were excluded. The sampling method involved a review of all accessible
patient data from the participating hospital, representing a consecutive series of eligible patients who
presented during the study timeframe.

2.3. Data Collection Methods

Data were systematically collected through a comprehensive retrospective review of existing
electronic medical records and corresponding histopathology reports. A standardized data extraction
form was developed and pilot-tested to ensure consistency and reliability in data collection. The
following variables were extracted:

2.4. Demographic Information:

Age at diagnosis (categorized into four age groups: 15-29, 30-49, 50-69, and 70-89 years for age-
specific analysis, and dichotomized as 10-49 vs 50-89 years for broader age comparisons) and gender
(male/female).
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2.5. Diagnostic Information

Final diagnosis categorized as Adenocarcinoma, Tubulovillous Adenoma with dysplasia,
Dysplasia (not otherwise specified), Chronic active colitis, No malignancy (normal findings or benign
non-neoplastic conditions), Polyps (not otherwise specified, or other benign polyp types), and
Differential diagnosis (cases in which a definitive single diagnosis was not reached or multiple
possibilities were considered).

2.6. Biopsy and Specimen Information

The type of specimen obtained for diagnostic purposes was recorded and primarily categorized
as Colon biopsy (biopsies taken from various parts of the colon excluding the rectosigmoid junction
specifically), Rectosigmoid biopsy (biopsies specifically from the rectum and/or sigmoid colon), and
Liver biopsy (in cases of suspected metastasis).

2.7. Clinical History

Relevant clinical presentations or historical factors recorded, including presence of colon tumor
or polyps, rectosigmoid polyp, abdominal pain/diarrhea/gastritis, chronic bloody diarrhea,
endoscopic differentiation features, history of epiploic appendicitis, documented gastrointestinal
(GIT) cancer, presence of liver lesions, previous history of lesions with routine follow-up, recurrent
peri-anal fistula for IBD, and ulcerative colitis.

2.8. Histopathological Examination

Histopathological diagnoses were based on reports generated by consultant histopathologists
following standard institutional laboratory protocols. These typically involved macroscopic
examination of specimens, tissue processing (formalin fixation, paraffin embedding, and sectioning),
Hematoxylin and Eosin (H&E) staining, and subsequent microscopic evaluation. Key diagnostic
features were assessed according to established pathological criteria including: Adenocarcinoma
(e.g., glandular architecture, nuclear atypia, invasion), adenomas with dysplasia (e.g.,
villous/tubulovillous architecture, degree of dysplasia), and colitis (e.g., inflammatory infiltrates,
crypt distortion).

2.9. Statistical Analysis

All statistical analyses were performed using IBM SPSS Statistics (version 23, IBM Corp.,
Armonk, NY, USA). Descriptive statistics (frequencies and percentages) were used to summarize the
demographic profile of the cohort, as well as the distribution of final diagnoses, biopsy types, and
clinical histories. For inferential analysis, associations between categorical variables (e.g., gender and
diagnosis, diagnosis and specimen type, clinical history and diagnosis) were assessed using Pearson’s
Chi-square (x?) test or Fisher’s exact test when expected cell counts were less than 5. Effect sizes for
binary comparisons were expressed as odds ratios (ORs) with corresponding 95% confidence
intervals (CIs) where applicable. To assess differences in diagnosis distribution between the two
broad age groups (1049 years vs. 50-89 years), the non-parametric Mann-Whitney U test was used.
A two-tailed p-value <0.05 was considered statistically significant.

2.10. Ethical Considerations

The study protocol was approved by the Institutional Review Board of the University (Approval
No.H2024-491) and the local Health Cluster Ethics Committee (Approval No. HHC H2024-120). The
research was conducted in full accordance with the ethical principles outlined in the Declaration of
Helsinki. Given the retrospective nature of the study, the confidentiality of patient data was strictly
maintained. All data were anonymized by removing direct personal identifiers prior to analysis.
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Access to the de-identified dataset was restricted to authorized research personnel and stored
securely.

3. Results
3.1. Cohort Demographics and Age-Specific Prevalence of Colonic Disorders

The study cohort included 602 patients, with a predominance of males (n=357; 59.3%) compared

to females (n=245; 40.7%) (Table 1, upper panel). The prevalence and types of colonic disorders
demonstrated distinct patterns across age groups and between genders.
In the youngest age group (15-29 years), “No malignancy” was the most frequent finding in both
males (65.4%) and females (64.7%). Chronic active colitis was also prominent, identified in 26.9% of
males and 17.6% of females. Adenocarcinoma was rare in this age bracket, occurring in 3.8% of males
(n = 1) and not observed in females. Polyps were detected in 3.8% of males and 17.6% of females
(Table 1; Figure 1).

Among individuals aged 30-49 years, “Tubulovillous Adenoma with dysplasia” was a
prominent diagnosis in males (28.0%), whereas “Chronic active colitis” was the most common finding
in females (33.8%). “No malignancy” remained a frequent observation in both sexes (males: 29.0%;
females: 30.9%). Adenocarcinoma was diagnosed in 17.8% of males and 13.2% of females within this
age group. A marked shift towards neoplastic conditions was observed in the 50-69 age group.
Adenocarcinoma emerged as the most common diagnosis in males (53.0%) and remained highly
prevalent among females (44.3%). “Tubulovillous Adenoma with dysplasia” was also frequently
identified, accounting for 15.1% of diagnoses in males and a notable 36.1% in females within this age
range. As a result, the proportion of “No malignancy” declined substantially in both sexes.

In the oldest age group (70-89 years), Adenocarcinoma was the overwhelmingly predominant
diagnosis, particularly among females, where it accounted 84.2% of all findings within this age group,
compared to 50.0% in males. “Tubulovillous Adenoma with dysplasia” remained a notable diagnosis,
present in 31.0% of males and 13.2% of females. Other conditions such as chronic active colitis and
“No malignancy” were infrequently reported in this age group for both sexes. Differential diagnoses
were generally rare across all age groups and genders (Table 1; Figure 1).
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Figure 1. Age-specific prevalence of colonic disorders among male and female patients. Bars represent the
percentage of males (orange) and females (green) within each specified age group (15-29, 30-49, 50-69, 70-89

years) diagnosed with each colonic condition.
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Table 1. Gender distribution of the study cohort and age-specific prevalence of colonic disorders among male

and female patients.

Section / Diagnosis Sex Count (n) Percentage
Overall Cohort Gender Male (M) 357 59.30%
Distribution Female (F) 245 40.70%
Total Cohort 602 100%
Age-Specific Colonic (Male) N=357 (Female) N=245
Disorders
Age Group 15- N % N %
29
Adenocarcinoma 1 3.80% 0 0.00%
Tubulovillous Adenoma 0 0.00% 0 0.00%
with dysplasia
Dysplasia 0 0.00% 0 0.00%
Chronic active colitis 7 26.90% 3 17.60%
NO malignancy 17 65.40% 11 64.70%
Polyps 1 3.80% 3 17.60%
Diff diagnosis 0 0.00% 0 0.00%
Age Group 30-
49
Adenocarcinoma 19 17.80% 9 13.20%
Tubulovillous Adenoma 30 28.00% 10 14.70%
with dysplasia
Dysplasia 0 0.00% 1 1.50%
Chronic active colitis 11 10.30% 23 33.80%
NO malignancy 31 29.00% 21 30.90%
Polyps 11 10.30% 4 5.90%
Diff diagnosis 5 4.70% 0 0.00%
Age Group 50-
69
Adenocarcinoma 88 53.00% 54 44.30%
Tubulovillous Adenoma 25 15.10% 44 36.10%
with dysplasia
Dysplasia 1 0.60% 0 0.00%
Chronic active colitis 15 9.00% 14 11.50%
NO malignancy 27 16.30% 5 4.10%
Polyps 10 6.00% 5 4.10%
Diff diagnosis 0 0.00% 0 0.00%
Age Group 70-
89
Adenocarcinoma 29 50.00% 32 84.20%
Tubulovillous Adenoma 18 31.00% 5 13.20%
with dysplasia
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Dysplasia 1 1.70% 0 0.00%
Chronic active colitis 3 5.20% 0 0.00%
NO malignancy 4 6.90% 1 2.60%
Polyps 3 5.20% 0 0.00%
Diff diagnosis 0 0.00% 0 0.00%

3.2. Overall Gender-Specific Distribution of Dominant Neoplastic Colonic Disorders

Analysis of the overall prevalence of major neoplastic colonic disorders, revealed distinct
gender-based patterns across the entire cohort (Figure 2). Adenocarcinoma was more frequently
diagnosed in male patients (n=137) compared to female patients (n=95). Similarly, Tubulovillous
adenoma with dysplasia was observed more often in males (n=73) than in females (n=59). Dysplasia
(not otherwise specified),was infrequent overall but showed a slightly higher count in males (n=2)
compared to females (n=1).

3.3. Gender Distribution and Biopsy Specimen Types for Dominant Neoplastic Colonic Diagnoses

We further examined the gender distribution and biopsy types associated with major neoplastic
colonic diagnoses (Figure 2). The aim was to identify sex-based differences in the prevalence of these
conditions and to infer the common anatomical sites from which these pathologies were diagnosed,
thereby reflecting typical diagnostic practices within the studied cohort. For Adenocarcinoma, a
greater number of male patients (n=137) were diagnosed compared to female patients (n=95). In terms
of the diagnostic approach for Adenocarcinoma, rectosigmoid biopsy was more frequently employed
(n=131) than colon biopsy (n=81).

A similar pattern in gender distribution was observed for Tubulovillous Adenoma with
dysplasia, with 73 male patients and 59 female patients receiving this diagnosis. To establish this
diagnosis, colon biopsy was utilized slightly more frequently (n = 74) than rectosigmoid biopsy
(n=58). Dysplasia (not otherwise specified),remained rare, with only two cases in male patients and
one case in a female patient. Rectosigmoid biopsy was used in two of these cases, while colon biopsy
was used in one (Figure 2).

Gender Female
Adenocarcinoma ;
Biopsy Countby Colon Biopsy
Specimen  Roctosigmoid
Biopsy
Patient Countby Male
Tubulovillous Gender g:lr::eaio .
Adenomaw/Dysp.  Biopsy Countby P y_
Specimen Rectosigmoid
Biopsy
Patient Countby Male
Gender Female
Dysplasia i
yspi Biopsy Count by Colon Biopsy
Specimen Rectosigmoid
Biopsy

Figure 2. Gender distribution and biopsy specimen types for dominant neoplastic colonic diagnoses. For each
diagnosis (Adenocarcinoma, Tubulovillous Adenoma w/ Dysplasia, Dysplasia), the bars indicate the total

numbers.
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3.4. Distribution of Biopsy Specimen Types Across Colonic Diagnoses

The biopsy specimens types used to establish definitive diagnoses varied across the spectrum of
colonic disorders observed in the cohort (Table 2). For Adenocarcinoma, rectosigmoid biopsy was
the most commonly employed modality, accounting for 42.4% (n=131) of cases in which biopsy type
was specified, followed by colon biopsy at 29.7% (n=81). Liver biopsy was performed in 17 cases of
Adenocarcinoma, presumably for staging of suspected metastatic disease. For tubulovillous
adenoma with dysplasia, colon biopsy was the primary diagnostic method (27.1%, n=74), while
rectosigmoid biopsy accounted for 18.8% (n=58). Dysplasia(not otherwise specified), was infrequent
and diagnosed through rectosigmoid biopsy in 0.6% (n=2) and colon biopsy in 0.4% (n=1) of cases.
Among non-neoplastic conditions, chronic active colitis was equally diagnosed using colon biopsy
(13.9%, n=38) and rectosigmoid biopsy (12.3%, n=38). No malignancy was most commonly associated
with rectosigmoid biopsy (22.0%, n=68), followed by colon biopsy (17.9%, n=49). Polyps were
identified more often through colon biopsy (9.2%, n=25) than rectosigmoid biopsy (3.9%, n=12).
Differential diagnoses were primarily informed by colon biopsy (1.8%, n=5).

Table 2. Distribution of biopsy specimen types (Colon Biopsy, Rectosigmoid Biopsy, Liver Biopsy) across

different colonic diagnoses.

Diagnosis Colon Biopsy = Rectosigmoid Liver Biopsy no malignancy
Biopsy

N % N % N % N %
Adenocarcinoma 81 29.70% 131  42.40% 17  100.00% 3 100.00%
Tubulovillous 74 27.10% 58 18.80% 0 0.00% 0 0.00%
Adenoma w/
Dysplasia
Dysplasia 1 0.40% 2 0.60% 0 0.00% 0 0.00%
Chronic  active 38  13.90% 38 1230% 0 0.00% 0 0.00%
colitis
NO malignancy 49 17.90% 68 22.00% 0 0.00% 0 0.00%
Polyps 25 9.20% 12 3.90% 0 0.00% 0 0.00%
Diff diagnosis 5 1.80% 0 0.00% 0 0.00% 0 0.00%

3.5. Association of Clinical Histories with Colonic Diagnoses

The clinical histories of patients showed variable associations with the final colonic diagnoses
(Table 3). A history of “Colon tumor or polyps” was most strongly linked to a diagnosis of
Adenocarcinoma (47.0% of patients with this history), followed by Tubulovillous Adenoma with
dysplasia (30.3%). Similarly, a history of “Rectosigmoid polyp” was predominantly associated with
Adenocarcinoma (54.8%) and Tubulovillous Adenoma with dysplasia (25.8%). Patients presenting
with symptoms of “Abdominal pain, diarrhea, or gastritis” most frequently received a diagnosis of
chronic active colitis (28.3%), followed by adenocarcinoma (24.5%) and No malignancy (22.6%). A
history of “Chronic bloody diarrhea” was a strong indicator for Chronic active colitis, with 50.0% of
patients with this symptom receiving this diagnosis, while 28.0% were found to have No malignancy
and 10.0% had Adenocarcinoma. Findings of “Endoscopic differentiation” were most often
associated with No malignancy (45.2%) or Chronic active colitis (32.3%). A history of “Epiploic
appendicitis” was exclusively linked to a final diagnosis of No malignancy (100.0%). Similarly, a
documented “GIT cancer” history was entirely associated with a diagnosis of Adenocarcinoma
(100.0%).
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The presence of a “Liver lesion” in the clinical history was strongly associated with
Adenocarcinoma (94.1%). A “Previous history lesion/routine follow-up” was most commonly linked
to a finding of No malignancy (82.4%), with a smaller proportion having Tubulovillous Adenoma
with dysplasia (11.8%).

Histories related to IBD showed specific patterns. “Recurrent peri-anal fistula for IBD” was
primarily associated with No malignancy (85.7%) and Chronic active colitis (14.3%). A history of
“Ulcerative colitis” was most frequently linked to NO malignancy (52.6%) and Chronic active colitis
(42.1%) (Table 3).

Table 3. Association between clinical histories and specific colonic diagnosis.

Clinical N % Diagnosis % N Clinical
History History
143 47.00% Adenocarcinoma 100.00% 2
&
.—:‘ 92 30.30% Tubulovillous Adenoma w/ 0.00% 0
g" Dysplasia g
g 1 0.30% Dysplasia 0.00% 0 S
E 13 4.30% Chronic active colitis 0.00% 0 E
§ 28 9.20% NO malignancy 0.00% 0
S 25 8.20% Polyps 0.00% 0
2 0.70% Diff diagnosis 0.00% 0
51 54.80% Adenocarcinoma 94.10% 16
o 24 25.80% Tubulovillous Adenoma w/ 0.00% 0
> Dvsplasi
< ysplasia
o =
© Z
g 1 1.10% Dysplasia 5.90% 1 =
%" 4 4.30% Chronic active colitis 0.00% 0 2
S =
;g 10 10.80% NO malignancy 0.00% 0
3 3.20% Polyps 0.00% 0
0 0.00% Diff diagnosis 0.00% 0
13 24.50% Adenocarcinoma 0.00% 0 E
:‘.é) 8 15.10% Tubulovillous Adenoma w/ 11.80% 2 E
bl e
@ Dysplasia 3
&0 =
< §
"q:) O, H 0, .G
t 0 0.00% Dysplasia 0.00% 0 9
<
s B
'; 15 28.30% Chronic active colitis 0.00% 0 i)
72}
g 12 22.60% NO malignancy 82.40% 14 "5
%]
=2 4 7.50% Polyps 5.90% 1 2
%)
1 1.90% Diff diagnosis 0.00% 0 &
5 10.00% Adenocarcinoma 0.00% 0 t 8
2 o> g &«
g T < 2 4.00% Tubulovillous Adenoma w/ 0.00% 0 e B A
Ei: | xE
_ = Dysplasia = s =
& &
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0 0.00% Dysplasia 0.00% 0
25 50.00% Chronic active colitis 14.30% 1
14 28.00% NO malignancy 85.70% 6
2 4.00% Polyps 0.00% 0
2 4.00% Diff diagnosis 0.00% 0
2 6.50% Adenocarcinoma 0.00% 0
g 4 12.90%  Tubulovillous Adenoma w/ 0.00% 0
:"g Dysplasia "
£ =
g E
o= 0 0.00% Dysplasia 0.00% 0 v
s £
‘é 10 32.30% Chronic active colitis 42.10% 8 g
© =
§ 14 45.20% NO malignancy 52.60% 10 =
<
=
= 1 3.20% Polyps 5.30% 1
0 0.00% Diff diagnosis 0.00% 0
0 0.00% Adenocarcinoma
- 0 0.00% Tubulovillous Adenoma w/
° .
5 Dysplasia
g
;: 0 0.00% Dysplasia
g 0 0.00% Chronic active colitis
% 9 100.00% NO malignancy
= 0 0.00% Polyps
0 0.00% Diff diagnosis

3.6. Statistical Analyses of Associations

Statistical tests were performed to evaluate associations between various factors and colonic
diagnoses (Table 4). A Mann-Whitney U test comparing the overall distribution of diagnostic
categories between genders yielded a U value of 6507.5 (Wilcoxon W = 11067.5, Z-score = 0).
Regarding the diagnostic approach for Adenocarcinoma, rectosigmoid biopsy was more frequently
utilized (n=131, 61.8% of adenocarcinoma biopsies) than colon biopsy (n=81, 38.2%).

Chi-square tests indicated statistically significant associations. The Pearson Chi-Square test
assessing the relationship between diagnosis and another categorical variable yielded a value of
57.849 (df=18, p <0.001). The Likelihood Ratio test produced a value of 65.902 (df=18, p <0.001), and
the Linear-by-Linear Association test resulted in a value of 20.354 (df=1, p < 0.001). These results
suggest strong, significant relationships between the variables tested. All analyses were based on 602
valid cases.

Table 4. Summary of key statistical test results, including Mann-Whitney U for gender-based diagnosis
comparison, descriptive statistics for adenocarcinoma biopsy distribution, and Chi-Square tests for associations.

Includes test values, degrees of freedom (df), and asymptotic significance (p-value).

Test / Statistic Value df Asymp. Sig.  Notes
(2-sided)
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Gender-Based Diagnosis

Comparison
Mann-Whitney U (Gender) 6507.5 - Not Comparing overall
Reported/NS  distribution of diagnostic
categories between genders
Wilcoxon W (Gender) 11067.5 - Not
Reported/NS
Z-score (Gender) 0 - Not A Z-score of 0 typically
Reported/NS  indicates no significant
difference
Adenocarcinoma Biopsy
Distribution
Adenocarcinoma via Colon n=81 - - Proportion of
Biopsy (38.2%) adenocarcinoma diagnoses
from colon biopsies
Adenocarcinoma via n=131 - - Proportion of
Rectosigmoid Biopsy (61.8%) adenocarcinoma diagnoses

from rectosigmoid biopsies

Association Tests (e.g.,
Diagnosis vs. Specimen

Type/Clinical History)

Pearson Chi-Square 57.849 18 <0.001 Indicates a significant
association

Likelihood Ratio 65.902 18 <0.001 Indicates a significant
association

Linear-by-Linear Association  20.354 1 <0.001 Indicates a significant linear

trend if variables are ordinal

Sample Size

N of Valid Cases 602 - - Total number of cases

included in the analyses

3.7. Association of Clinical Histories with Tubulovillous Adenoma with Dysplasia and Dysplasia

The association between specific clinical histories and the diagnoses of Tubulovillous Adenoma
with dysplasia and Dysplasia was examined (Table 5). Among patients diagnosed with Tubulovillous
Adenoma with dysplasia ( n=132), the most frequently associated clinical history was “colon tumor
or polyps,” reported in 92 cases. Other associated histories included “rectosigmoid polyp” (24 cases),
and “Abdominal pain, diarrhea, or gastritis” (8 cases), “Endoscopic differentiation” (4 cases), and
both “Chronic bloody diarrhea” and “previous history lesion and routine follow up” (2 cases each).
Histories of “Epiploic appendicitis,” “GIT cancer,” “Liver lesion,” “Recurrent peri-anal fistula for
IBD,” and “Ulcerative colitis” were not reported in association with a diagnosis of Tubulovillous
Adenoma with dysplasia in this subset. Among the few patients diagnosed with Dysplasia (n=3),
clinical histories included “colon tumor or polyps” (1 case), “rectosigmoid polyp” (1 case), and “Liver
lesion” (1 case). No other listed clinical histories were associated with Dysplasia in this group (Table
5).
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Table 5. Association between specific clinical histories and diagnoses of Tubulovillous Adenoma with dysplasia

and Dysplasia.
Clinical History Diagnosis
tubullovillous adenoma with dysplasia
dysplasia

colon tumor or polyps 92 1
rectosigmoid polyp 24 1
Abs pain, diarrhea, gastritis 8 0
Chronic bloody diarrhea 2 0
Endoscopic differentiation 4 0
Epiploic appendicitis 0 0
GIT cancer 0 0
Liver lesion 0 1
previous history lesion and routine follow up 2 0
Recurrent peri-anal fistula for IBD 0 0
Ulcerative colitis 0 0
Total 132 3

4. Discussion

This study provides a unique snapshot on the local epidemiological and clinical landscape of
colonic and intero-colonic disorders within a tertiary care setting in the Ha’il region of Saudi Arabia
region, highlighting key demographic and diagnostic patterns. The findings emphasize the
substantial burden of neoplastic conditions, particularly adenocarcinoma and its precursors, and
reveal distinct age and gender-related variations in their prevalence.

The observed male predominance in the overall cohort (59.3%), particularly in diagnoses such
as adenocarcinoma and tubulovillous adenoma with dysplasia, is consistent with broader
epidemiological trends for colorectal cancer, where males typically exhibit higher incidence rates
than females (1). Hormonal influences in females —such as the potential protective role of estrogen —
have been postulated to offer some protective effects, potentially delaying the onset or reducing the
risk of CRC, though the underlying mechanisms remain complex and not fully understood (24). In
addition, gender-related lifestyle factors, including differences in dietary habits, tobacco use, and
alcohol consumption, may contribute to the disparities observed (25).

The strong association between increasing age and the prevalence of adenocarcinoma and
tubulovillous adenoma with dysplasia is a well- established phenomenon (26). Our findings this
trend, with the 50-69 and 70-89 year age groups showing the highest rates of these neoplastic
conditions in both males and females. This age-dependent increase is attributed to the progressive
accumulation of genetic and epigenetic alterations over time, in conjunction with prolonged exposure
to environmental risk factors, which drive the multi-step process of colorectal carcinogenesis (27-29).

The marked difference in diagnostic profiles between younger (10-49 years) and older (50-89
years) patients in our cohort further emphasizes this age-related shift towards malignancy. This
observation reinforces the rationale behind current age-based CRC screening guidelines, which
typically recommend initiating screening at age 45 or 50 for individuals at average risk. According to
established clinical guidelines, routine screening is advised for all adults aged 50 to 75 years, with the
option to begin at age 45 based on individual risk factors and patient preference (30). However, the
notable presence of tubulovillous adenoma with dysplasia in the 30-49 age group, particularly in
males, warrants attention and aligns with regarding the increasing indidence of early-onset CRC (31).
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The distribution of biopsy sites provided valuable insights into the anatomical locations of
diagnosed pathologies within our cohort. Rectosigmoid biopsies were frequently used for diagnosing
adenocarcinoma accounting for 42.4% of cases where biopsy type was specified. This suggests that a
considerable proportion of tumors were located in the distal colon and rectum- regions that are more
accessible via sigmoidoscopy or may present with symptoms prompting distal examination. This
finding is consistent with historical data (32), although a proximal shift in CRC location has been
reported in other populations, potentially due to the increased use of screening colonoscopy (33, 34).
In contrast, our results indicated that tubulovillous adenomas with dysplasia were more commonly
diagnosed via colon biopsy (27.1% of these adenoma diagnoses from colon vs. 18.8% from
rectosigmoid biopsies). This difference may reflect the typical anatomical distribution of these
precursor lesions or their detection during full colonoscopy procedures performed for
comprehensive screening or investigation. The choice of biopsy site and technique is inherently
guided by endoscopic findings. Our results showed a significant association between final diagnosis
and specimen type, reflecting the targeted nature of biopsies taken from suspicious lesions.
Furthermore, the exclusive use of liver biopsies in adenocarcinoma cases underscores the importance
of investigating for metastatic disease in this context, a critical component of staging and subsequent
treatment planning.

The strong correlation between patients’ clinical histories and their final diagnoses highlights
the diagnostic value of comprehensive clinical assessment. For instance, a history of colon tumor or
polyps was, as anticipated, frequently linked to findings of adenocarcinoma or tubulovillous
adenoma with dysplasia. Similarly, symptoms such as chronic bloody diarrhea were strongly
indicative of chronic active colitis. These associations emphasize the importance of symptom
evaluation and medical history in guiding endoscopic investigation and risk stratification (35, 36).

Our study also identified a notable prevalence of chronic active colitis, particularly among
younger patients aged 30-49 years in both sexes. Chronic intestinal inflammation, as seen in IBD, is a
well-established risk factor for CRC (13, 37). While our data do not specify the etiology of colitis in
all cases, its presence necessitates appropriate clinical management and long-term surveillance due
to the associated increased long-term cancer risk.

The predominance of “No malignancy” diagnosis in the youngest age groups (15-29 years) is
reassuring, suggesting that while gastrointestinal symptoms in younger individuals often prompt
investigation, serious pathology is less frequently encountered. Nonetheless, the presence of polyps
across various age groups emphasizes the importance of polypectomy as a key preventive measure
against CRC, given that adenomatous polyps are well-established precursors (38, 39). Adherence to
established surveillance guidelines following polypectomy is essential for effective risk management
and early detection of potential malignant transformation (40, 41).

This study, although provides significant insights, albeit has certain limitations that can be
mitigated in future works. Its retrospective design inherently relies on the accuracy and completeness
of existing medical records. Data on specific genetic mutations (e.g., KRAS, BRAF, MSI status for
adenocarcinoma cases), as well as detailed lifestyle factors (including dietary patterns, smoking
intensity, and physical activity), were not systematically available. Similarly, comprehensive family
history data were incomplete, limiting the ability to explore these predisposing factors. Additionally,
the study was conducted at a single tertiary care center, which may introduce selection bias, and the
findings may not be generalizable to the broader population or other healthcare settings. The
inclusion of a “Differential diagnosis” category also reflects some degree of diagnostic uncertainty in
a small subset of cases.

Despite these limitations, the findings of this study offer valuable advances in the regional
progress about the burden and characteristics of colonic disorders. The observed age and gender-
specific patterns, the diagnostic utility of various biopsy approaches, and the strong associations
between clinical history and pathological outcomes reinforce many established principles in
gastroenterology and oncology. These findings also highlight the ongoing importance of endoscopic
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surveillance and highlight the need for vigilance regarding neoplastic precursors, even among
relatively younger adults.

5. In Conclusions

This study delineates the epidemiological and clinicopathological spectrum of colonic disorders
in a large cohort from a tertiary hospital. Adenocarcinoma and its precursors are prevalent,
particularly among older males, with rectosigmoid biopsy serving as a common diagnostic modality.
These findings support current practices of age-based screening and underscore the importance of
comprehensive clinical and pathological assessment in the management of colonic disorders. Further
research is warranted to invistigate specific risk factors and the molecular landscapes of these
conditions within the local population, with the goal of refining prevention, early detection, and
treatment strategies.
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