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ABSTRACT

Background: Rectal cancer is the most frequent malignancy of the gastrointestinal tract.
However, statistical data are scarce regarding colonic tumor prevalence, location, or racial
distribution in Sudan. Therefore, the main objective of this study is to identify the pattern 
of rectal cancer in Sudanese patients and to evaluate the symptoms or combination of 
symptoms that have a more significant prediction of rectal cancer. 
Methods: A descriptive cross-sectional hospital-based study with a total of 200 patients was
confirmed to have rectal cancer in the period between December 2013 and February 2016.
Results: A total of 200 patients were included. The number of males was 113(56.3%), and
the mean age of patients in this study was 48 (±6.7). Rectal bleeding was found in 91.5%
of the patients (n=183). The mean duration of rectal bleeding before seeking medical advice
was 12 months ± 4 months. Half of the patients had rectal bleeding mixed with stool, 50.3%
(n=100). Tenesmus (difficulty to pass stool) was found in 60.8% (n=121), and mucus 
discharge was found in 72.4% (n =144). The rectal bleeding and change in bowel habits,
when combined, were found in 80.9% (n=161) (P value=0.04). When mucous discharge
is added, the percentage jumps to 82.6 % (P value=0.01). Patients who had palpable rectal
tumors were 78.9% (n=157). The location of the tumor, rectum, 64.3% (n=128).
Conclusion: Rectal bleeding, blood mixed with stool, change in bowel habits, tenesmus, 
and mucus discharge were the most typical presenting symptoms for rectal cancer. The
combination of these symptoms has a higher prediction for rectal cancer.
Key words: rectal cancer; Sudanese patients; prediction; symptomatology; rectal bleeding.

INTRODUCTIONINTRODUCTION

Colorectal cancer (CRC) is seen more in developed countries with a Western
culture, where it is a significant source of morbidity and mortality worldwide 
(1-2). The highest CRC incidence rates are seen in New Zealand and Australia,
then in the Americas, Europe, and Eastern Asia (3-5). In 2018, it is anticipated
that 1,096,000 new cases of colon cancer will be diagnosed, compared to
704,000 new cases of rectal cancer (6). These represent 1.8 million new cases of
CRC collectively. In 10 of the 191 countries throughout the world, CRC is the
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most common cancer among men to be diagnosed (7).
Although colon cancer represented 5.4% of all new
cases in Sudan in 2018, it has gotten less attention
despite being the fourth most prevalent 
cancer overall due to less available data about 
incidence, demographic, clinical, and pathological 
features (8-9). Due to its more significant burden,
breast cancer has received the majority of government
attention in the fight against cancer in our country's
strategies. The disease stage at diagnosis has a signifi-
cant impact on the CRC prognosis (10). For CRC patients
with localized stage disease, the 5-year survival rate is
90%, while for those with distant metastases is 10%
(11-12). Consequently, improvements in screening and
treatment have contributed to a decrease in disease-
related deaths among the global population (1,13).
Many countries have developed cancer screening
guidelines and fast-track endoscopy for patients with
alarm symptoms suggestive of CRC, like rectal bleeding,
weight loss, and change in bowel habits in those more
than 40 years of age, to accelerate early diagnosis and
improve survival rates (14-15). The range of symptoms
experienced by patients with colonic tumors is broad,
ranging from very healthy patients with minor 
symptoms to those in danger of fecal peritonitis and
bowel obstruction, which can be fatal (16-17). All 
studies available locally addressed the symptoms and
signs of colorectal cancer in general. Furthermore,
there is no clear hospital-based or population-based
rectal cancer registry in our country. Therefore, 
epidemiologic hospital-based studies are of imperative
importance since they may assist in planning wide-scale
population-based studies. In addition, such studies can
provide better insight and awareness of the changing
nature and symptoms of tumors and differentiate them
from benign colorectal conditions as early as possible
(11,18). GPs have difficulty distinguishing symptoms
that need an urgent professional evaluation from those
that do not, such as those that could indicate colorectal
cancer or other benign illnesses (19). Although 
frequently nonspecific, lower gastrointestinal symptoms
are widespread in the general population and general
practice. The issue is made more difficult by infectious
disease signs on our side of the globe. Therefore, the
main objective of this study is to identify the pattern of
rectal cancer in Sudanese patients and to evaluate the
symptoms or combination of symptoms that have a
more significant prediction of rectal cancer (20).

MATERIALS AND METHODSMATERIALS AND METHODS

This cross-sectional descriptive hospital-based study

on predictive symptoms of rectal cancer was carried
out at Soba University Hospital, which has a high-
volume center for overseas patients and referred 
oncological patients to colorectal surgeons in Sudan.
The data covers all patients with rectal cancer who
attended Soba University Hospital between December
2013 and February 2016, all patients with a histologi-
cally confirmed diagnosis of rectal cancer, and all
patients who were diagnosed with carcinoma rectum
attended the referring clinic, endoscopy unit, and 
surgical ward between December 2013 and February
2016. In addition, the data includes patients with no
precise established pathological diagnosis of rectal
cancer, patients with rectal cancer but cannot respond
to questions, and patients with other colonic tumors.
To collect data, the questionnaire's Arabic version was
translated from its original English version. Cronbach's
alpha was used to evaluate internal consistency, and
kappa statistics was used to determine test-retest 
reliability for each item between the first and final 
surveys. To be considered internally consistent, our
questionnaire required a Cronbach's value of >0.7.
The English version was then translated into Arabic by
a specialist fluent in both languages. Finally, a second
independent translator, unaware of the original
English version, reverse-translated the Arabic version
into English. The principal investigator compared the 
primary translator and the back-translated version of
the questionnaire. Data regarding their presenting
symptoms and signs (i.e., perianal pain, discharge, 
itching, swelling, abdominal pain, diarrhea, constipa-
tion, tenesmus, weight loss, and anorexia), bedside
examination, endoscopy results, and histopathology
investigation were also recorded. patients’ demo-
graphic data (i.e., age and gender), as well as the 
clinical (i.e., rectal bleeding amount, duration, and
color) and histopathological (i.e., location, distance of
tumor from anus and histology) features were 
evaluated. Microsoft Excel (Microsoft Corporation,
Redmond, WA) was used to record all of the responses
that were collected accurately. The responses were
then coded and imported into the IBM Statistical
Package for Social Sciences, Version 23 (SPSS Inc.,
Chicago, IL, USA) for data analysis. An impartial 
bio-statistician conducted the data analysis.
Categorical data were represented using descriptive
statistics in the form of frequencies and percentages
utilizing appropriate tables and figures. The associa-
tion between categorical variables was tested using
Pearson's chi-square, and a p-value of 0.05 was 
considered statistically significant.
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RESULTSRESULTS

In this study, a total of 200 patients were included.
The number of males was 113(56.3%) and females
87(43.7%), with a ratio of male to female 1.3:1. The
mean age of the patients was 48 (±6.7) with 6% less
than 25 (n=12), see table 1, with the majority of
patients found between the age group of 45 to 65 years
41.2% (n=82).

Rectal bleeding was found in 91.5% of the patients
(n=183). The mean duration of rectal bleeding before
seeking medical advice was 12 months ± 4 months. It
was bright red in 64.8% (n=129) and melaena in 24.1%
(n=48). The amount of bleeding was categorized; 36.7
(n=73) described their bleeding as moderate in amount,
28.6% was small (n=57), and 21.6% (n=43) was a 
significant amount.

In half of the patients with rectal bleeding, the
bleeding was mixed with stool at 50.3% (n=100). In
addition, 23.6% have related bleeding to stool but not
mixed with it (n=47), and 15.1% had rectal bleeding not
related to stool (n=30).

Perianal symptoms: perianal pain was found in 68.8
% of patients (n= 137). Mucus discharge was reported
in 72.4% (n =144), and Perianal itching was found in
16.1% (n=32).

Change in bowel habits was found in 87.9% of the
patients (n=175). Tenesmus was found in 60.8%
(n=121). Constipation alone was found in 48.7% (n=97),
diarrhea only in 27.1% (n=54), and alternating diarrhea
with constipation was found in 14.1% (n=28). The 
sensation of incomplete evacuation was mentioned by
40.7% (n=81).

The rectal bleeding and change in bowel habits,
when combined, were found in 80.9% (n=161) with a P
value of 0. 004, see fig. 1. When mucous discharge was
combined with rectal bleeding and a change in bowel
habits, the percentage increased to 82.6 % 
(P value=0.001), see fig. 2. Abdominal pain was found in
74.9% of the patients (n=149), and all the patients
described it as lower quadrant pain. Anorexia was
found in 58.8% (n=117), while weight loss in 68.3%
(n=136).

The patients with a previous diagnosis (misdiagnosis)
for the same symptoms were 40.7%. They were diag-
nosed with dysentery (n=81) and 27.1 % with irritable
bowel syndrome (IBS) (n=57). Only 14.1% of the
patients have a positive family history of colorectal 
cancer (n=28). Digital rectal examination was done for
all patients by inspection; 20.1% had perianal swelling
(n=40), and the patients had palpable rectal mass
78.9% (n=157). The location of the tumor was as 
follows: rectum 64.3% (n=128), rectosigmoid 10.6%
(n=21), anorectum 9% (n=18), and only 4% at the anus
(n=8), see table 2. 

Table 1 - Demographic characteristics

Variables Patients (%)

Age 15-25 12 (6)
26-35 34 (17.1)
36-45 41 (20.6)
46-55 46 (23.1)
56-65 36 (18.1)
>65 30 (15.1)

Gender Male 113 (56.3)
Female 87 (43.7)

Figure 1 - Combined symptoms of rectal
bleeding and change in bowel habits
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The digital rectal examination was done in all
patients; the palpable tumor was found in 39.7% (n=79)
up to 5 cm and more than 6 cm in 34.6% (n=69).

Regarding the histopathology subtypes of cells, the
result was as follows: well-differentiated adeno-
carcinoma in 28.1% (n=56), moderately differentiated
adenocarcinoma found in 45.7% (n=91), poorly 
differentiated adenocarcinoma 10.1% (n=20), the
mucinous adenocarcinoma 13.1%(n=26), and only 3%
had small cell carcinoma (n=6), see table 3.

DISCUSSIONDISCUSSION

Colorectal cancer in Sudan is a dilemma. Although
most previously published local and even international
papers address the symptoms of colorectal cancer as all
one disease, few works of literature focus on the
symptoms of rectal cancer as a separate entity (3,8). In
this study, we addressed the symptoms that have a
high prediction of rectal cancer and studied the 
combination of these symptoms. The main difficulties
facing our study were collecting data regarding the
details of the symptoms and their duration before

Figure 2 - Combined symptoms 
of rectal bleeding, change in bowel

habits, and mucous discharge  

Table 2 - Clinical characteristics

Variables Patients (%)

Rectal Bleeding 183 (91.5)

Duration (Year)
1 115 (62.8)

1 >, 5 67 (36.6)
5 >, 10 1 (0.6)

Amount
Large 43 (21.6)

Moderate 73 (36.7)
Small 57 (28.6)

Color
Bright red 129 (64.8)
Melaena 48 (24.1)

Associated Symptoms
Relation to Stool

Non 21 (10.6)
Not related 30 (15.1)

Mixed 100 (50.3)
Related but not mixed 47 (23.6)

Perianal pain 137 (68.8)

Perianal discharge 144 (72.4)

Perianal swelling 40 (20.1)

Perianal itching 32 (16.1)

Change in bowel habits 175 (87.9)

Mainly diarrhea 54 (27.1)

Constipation 97 (48.7)

Alternating diarrhea 28 (14.1)

Tenesmus 121 (60.8)

Sensation of incomplete emptying 81 (40.7)

Abdominal pain 149 (74.9)

Anorexia 117 (58.8)

Weight loss 136 (68.3)

Dysentery 81 (40.7)

IBS 54 (27.1)

Family history of colorectal disease 28 (14.1)

Variables Patients (%)

Histology
Well 56 (28.1)

Moderate 91 (45.7)
Poor 20 (10.1)

Mucinous 26 (13.1)
Small Cell 6 (3)

Palpable rectal mass 157 (78.9)

Site of Tumor
Rectum 128 (64.3)

Anus 8 (4)
Anorectal 18 (9)

Rectosigmoid 21 (10.6)

Distance of Tumor (cm)
5 79 (39.7)

6>, 10 69 (34.7)
>10 21 (10.6)

Table 3 - Histopathology characteristics
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patients sought medical advice.
The total number of patients diagnosed with rectal

cancer included in this study was 200 patients who
attended Soba University Hospital in the last three
years. This number of patients is considered significant
when compared to a previous study done by Suliman et
al. at the same hospital between 2004 and 2009. They
reported 138 patients of colorectal cancer, 63.8% of
them at the rectum (9). The increase in the number of
patients is due to the establishment of a colorectal unit
and team with a new development in the hospital 
theatre and the increase in the capacity of the refer 
clinic and endoscopy unit. The rise in number is also
due to the increased number of patients referred from
all over the country.

The male-to-female ratio is 1.3:1. It is similar to the
previous two studies done by Mutaz et al. at Ibn Sina
Hospital (Khartoum) (8) and Husam et al. at Wad Madni
Hospital (Gazira state) (3). According to Wu et al., in 28
population-based central cancer registries around the
world that included 134 724 cases of colorectal cancer,
the male-to-female ratios increased over time as peo-
ple became older, and the ratios of proximal-to-distal
CRC also increased over time (21). A second study by
Saltzstein and Behling, using data from the California
Cancer Registry and 213 383 cases, reached the same
conclusion (22-23). They also claim that the left-to-right
shift is stronger in Whites than in other racial/ethnic
groups.

The age group in this study was between 15 years
and 70 years. The mean of this age group is 48±6.7,
with 6% of the patients less than 25 (n=12). Most
patients are between 46 to 65 years, 41.2% (n=82).
Several studies searched the age distribution among
colorectal patients. According to Svensson et al., who
conducted an age-period-cohort survey of 32 981 and
32 812 cases, respectively, for men and women, the age
distribution varies for subsites and between the 
genders. Women are more likely to get proximal colon
cancers than men are to develop distal colon and rectal
cancers (24-25).

In the Middle East, a study from Egypt done by Gado
et al. concluded that CRC rates among individuals under
the age of 40 are relatively higher than those reported
in the West (26). Locally, Ahmed et al. at the University
of Gazira studied the pattern of colorectal cancer in
Gazira state and noted that Sudanese patients were
shown to be more likely to develop colorectal cancer at
younger ages, with a peak frequency occurring in the
fifth and sixth decades (27).

The most typical symptom in this study was rectal
bleeding, which is a common symptom of colorectal

cancer in general. In this study, 91.5% (n=183) of 
the patients had rectal bleeding. We study the rectal
bleeding characteristics and duration before attending
primary care. The duration of rectal bleeding was 12
months ± 4 months, which is a relatively long period.
The patients reported the bleeding was bright red in
64.8% and dark in color in 24.1%. The amount of 
bleeding was also studied and categorized as large,
moderate, or small. 36.7% described it as moderate
bleeding, 28.6% as small, and 21.6% as significant.

There was 50.3% of patients had blood mixed with
stool, 23.1% related but not mixed, and 15.1% had
bleeding not related. In Wad Medani Hospital in Gazira
state, Ahmed et al. described rectal bleeding as the
main presenting symptom in 97.2%, as in this study
(27). 

A study conducted in Edinburgh by Roma et al.
about predicting the risk of CRC in patients with rectal
bleeding studied 604 patients referred to an access 
sigmoidoscopy clinic. They found that 22 patients have
CRC, and they reported that rectal bleeding has low
prediction in the primary care population, but when the
blood is mixed with stool, there is a significant predic-
tion for CRC (28). They also stated that the bright red
bleeding not mixed with stool has a lower prediction for
CRC, mainly when the hemorrhoid is found, but did not
eliminate it; cancer was present in 2% of patients with
these symptoms (28). In addition, a large meta-analysis
conducted by Jellema et al. about the value of symp-
toms and another diagnostic test for predicting CRC in
primary care found rectal bleeding in 13 studies from 
47 primary diagnostic studies (19). According to a 
comparison of those with positive test results to those
with negative test results, individuals with rectal 
bleeding and/or patients who have blood mixed with
their stool have a slightly increased risk of developing
colorectal cancer than those without. Additionally, 
it was noted that people with dark blood have a 
noticeably higher risk than those with normal blood
(29). The above literature supports our findings that
half the patients with bleeding had mixed with stool.

The change in bowel habit was reported in 87.9%,
tenesmus was found in 60.8% of the patients, constipa-
tion in 48.7%, diarrhea in 27.1%, alternating diarrhea
with constipation in 14.1%, and feeling of incomplete
evacuation in 40.7%. Muatz et al. studied the presenta-
tion in IbnSina Hospital, and they found that 90.5% of
63 patients have a change in bowel habits and address
it as the first symptom, more than rectal bleeding (8),
while Ahmed et al. reported that rectal bleeding is
more common than the change in bowel habit. Jellema
et al., in their meta-analysis of 47 papers, 18 indicated a
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high risk of CRC in patients with a change in bowel
habits. Tenesmus is the most common symptom of the
change in bowel habits in our study. This is the same for
Mutaz et al., who found 63.5% of the patients with
tenesmus (8). Furthermore, Ahmed et al. reported
tenesmus in 77.8% of patients with rectal cancer (27).

In this study, mucous discharge was found in 72.4%.
The perianal symptoms were also addressed in detail in
this study. Anorectal pain is found in 68.8%, while peri-
anal itching in 16.1%. Mutaz et al. reported mucus 
discharge in 77.8% of patients (8). He also reported
perianal pain in 42.9%. In addition, five studies reported
by Jellema studied the perianal symptoms. They 
categorize it into perianal itching, anal protrusion, and
anal eczema (perianal changes due to itching and 
infection). These have a lower risk for CRC alone, but
when eczema is found, the risk is high. Although
mucous discharge is a common and essential symptom
of rectal cancer, they reported mucus discharge as an
informative significant risk for CRC (29). 

Abdominal pain was reported in 75% of the
patients, and all have lower abdominal pain. Mutaz et
al. reported abdominal pain in 54.0% of the patients (8).
They include both the left and right colon. Jellema et al.
claimed that abdominal pain has lower sensitivity and
specificity for CRC (29).

We also include anorexia as a symptom of cancer in
general. We found it in 58.8% of the patients. We
reported it early in the course of the disease before
they started the neoadjuvant treatment. Weight loss
was found in 68.3% of the patients. Ahmed et al.
reported it to 26% of their patients (27). Family history
for CRC was found positive in 14.1% of the patients.
Ahmed et al. found it positive in 11.1% of the patients
(8). Li et al. studied CRC as three distinct entities and
revealed that the familial types varied. The two main

familial types of CRC, FAP and HNPCC, indicate a
propensity for proximal and distal locations, respectively
(30). 

The few investigations in the evaluation by Jellema
et al. that included data on family history produced
inconsistent diagnostic performance (29). To conclu-
sively demonstrate the diagnostic performance of 
family history in a symptomatic patient, a precise 
definition of "positive family history" that details the
number, age, and severity of afflicted family members
is required (29).

In this study, as most patients presented late during
the disease, we asked them if they had any medical
consultation before primary care. We found that 40.7%
of the patients were diagnosed as having dysentery,
and 27.1% had irritable bowel syndrome (IBS). In 
addition, Roma et al. reported that IBS has a lower risk
of colorectal cancer (28), though the patients in our
study may have missed diagnoses.

A digital rectal examination was done for all
patients. Palpable mass was found in 78.9% of patients;
39.7% of the tumor was below 5 cm, and 34.7% was
above 6 cm. This stated that about half of the tumors
could be detected by examination. This is an important
fact that warns the doctor at the primary care level
about the crucial role of digital rectal examination for
any patient with lower abdominal symptoms. In 
addition, regarding the tumor's location, the rectum
was found in 64.3%, rectosigmoid in 10.6%, anorectal in
9%, and anus in 4%. Suliman et al. reported in their
study that 63.8% of the CRC tumor at the rectum and
rectosigmoid. Figs. 3 and 4 display the tumor location
through colonoscopy and radiology evaluation (31).
Also, Mutaz et al. reported that 54.1% of tumors were
found in the rectum. This all supports that rectal tumors
are the most common tumors. However, Ahmed et al.
found rectal tumors in 29.0% of the patients (8).

Figure 3 - The mass at rectosigmoid colon through colonoscopy (31) 
Figure 4 - The mass at the rectosigmoid colon through computerized

tomography (31)
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In addition, the most commonly diagnosed histo-
pathology subtype is moderately differentiated adeno-
carcinoma at 45.7%, followed by well-differentiated
adenocarcinoma at 28.1%, poorly differentiated adeno-
carcinoma at 10.1%, mucinous at 13.1%, and small cell
in only 3%. Ahmed et al. found that well-differentiated
adenocarcinoma is commonest (27).

In this study, we study the percentage of patients
with combined symptoms. We found that of patients
who had rectal bleeding, 92.0% of them had a change
in bowel habits. The patients with two combined 
symptoms account for 80.9% of the total patients in the
study (n=200). Roma et al. reported that the only 
symptoms connected to a higher risk of colorectal 
cancer were black blood, blood mixed with stool, or
both of these (28). He also reported further that a 
mixture of dark blood and mixed blood with stool
showed a higher positive likelihood for colorectal 
cancer. Roma et al. added further that alteration in
bowel habits is another typical sign of colorectal cancer,
but sensitivity and specificity are not high (28). 

Several studies focused on patients diagnosed by
their GP with rectal bleeding exhibit that the changes in
bowel habits have been strongly linked to a diagnosis of
colorectal cancer (28). In addition, Hamilton and Sharp
concluded that rectal bleeding and changes in bowel
habits have a substantial predictive value for colorectal
cancer (29), (18). Thompson et al. also reported that
when rectal bleeding is associated with a change in
bowel habits, the probability of colorectal cancer rises
from 6% to 12% (29). 

In this study, we found that 93.1% of patients with a
change in bowel habits and rectal bleeding had a
mucous discharge. They account for 82.9% of the total
(P values ‹0.005). According to Thompson et al., the
probability rose to 20% when more details about 
perianal symptoms were gathered. However, the risk of
colorectal cancer dropped from 6% to 1% when peri-
anal symptoms were accompanied by rectal bleeding
but not by a change in bowel habits. 

Despite the limited diagnostic performance of 
individual signs and symptoms, Jellema et al. showed
that because combinations of symptoms are frequent
in primary care, they increase sensitivity at the expense
of specificity. This also supports our results (29).

In conclusion, rectal bleeding is the primary symptom
that colorectal cancer patients in Sudan most frequently
experience, particularly those who are between the ages
of 45 and 65. Furthermore, due to the great variety of
symptoms, colorectal cancer is frequently misdiagnosed.
Therefore, it is recommended that all physicians be
made more aware of the potential for rectal cancer in

this age range. Furthermore, more investigation is
required to establish a connection between rectal
bleeding in young people and rectal cancer.

No potential conflict of interest relevant to this 
article was reported.
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