
C olorectal cancer (CRC) is an important public
health problem. There are nearly one million

new cases diagnosed worldwide each year and
approximately half a million death,1 making this
cancer the fourth most common incident cancer and
cause of death throughout the world, with a risk of
occurrence of one out of every 20 individuals. The
developed countries account for >63% of the total
global incidence. High-risk areas include North
America, Europe, and Australia. Central and South
America, Africa and Asia are areas with low risk
factors.2   There are many risk factors for CRC,
some of which are not amenable to change. These
include older person (>50 years), male sex,
inflammatory bowel diseases, certain hereditary
conditions and a family history of CRC or
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ABSTRACT

adenomatous polyps.3   A great concern is recently
paid for genetic factors,4  in addition to the role of
environmental factors. These factors include low
physical activity,5 infection,6-8 tobacco,9
hyperinsulinemia associated with type II diabetes
mellitus,10 and dietary factors.2  Research is ongoing
on the role of dietary factors such as red meat
especially overcooked or processed, high fat intake,
obesity, and alcohol consumption.2   In addition, the
protective role of non-steroidal anti-inflammatory
drugs,11 estrogen postmenopausal therapy,12 and
some dietary factors,13 are also recently evaluated.
However, 75% of all CRC occur in people with no
known predisposing factors for the disease. This
makes early detection and management with
different screening modalities is an important mean
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Objective: This study aimed to describe the
characteristics and trends of colorectal cancer registered
in Aden Cancer Registry. 

Methods: A retrospective analysis of all registered
cancers (1735) was performed at Aden Cancer Center,
University of Aden, Aden, Yemen from the years
1997-2001, to describe colorectal cancers with regards to
age, sex and residency distribution, subsites and
histopathology, and incidence rates. 

Results: The results indicate that digestive system
cancers are the most common cancers (17.1%); and

colorectal cancer (28%) is the most common of these.
Developing countries characteristics of this cancer are
clear.  These include a relatively high proportion of
early-onset tumor (19.3% of cases were <40 years), and
left sided subsite distribution (49.4% of cases were in the
rectum and rectosigmoid junction). 

Conclusion: Further analytical studies, to address the
community-related risk factors, public education, and
screening programs for colorectal cancer are mandatory.
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Table 1  - Subsites of digestive system cancers (Aden Registry
Center, Aden, Yemen, 1997-2001).

Subsites

Colorectal cancer

Stomach
Esophagus
Liver
Pancreas
Gallbladder
Small intestine
Other and non specified site

Total

n

  83

  68
  56
  54
  20
    6
    5
    4

296

(%)

   (28)

   (23)
      (18.9)
      (18.2)
       (6.8)

    (2)
       (1.7)
       (1.4)

(100)

for significant reduction in CRC incidence and
mortality.3  Currently, it is estimated that screening
of the average risk people over the age of 50 would
reduce mortality for CRC by 50%.14  In Yemen, data
regarding this cancer are scarce. Therefore, this
study is undertaken to highlight the characteristics
and trend of this cancer through analyzing the data
registered in Aden Cancer Registry (ACR) during 5
years period.

Methods. A retrospective analysis for all
registered cancers (1735 cases) in ACR from
January 1997 to December 2001 were performed,
looking for CRC with regards to age, sex and
residency distribution, subsites and
histopathological diagnosis, and the incidence rate.
The International Classification of Diseases
(ICD-10) and International Classification of
Diseases on Oncology (ICD-O) were used for
coding of the neoplasia. The Canreg-3 program for
cancer registry (International Agency for Research
in Cancer, Lyon, France) and Epi-Info software
were used for the analysis of data. Validation checks
of the entered data were carried out by Canreg-3 on
each data item to avoid duplication and to ensure
that no invalid codes are fed into the database.
Colorectal cancer is a population-based cancer
registry, which covers 4 governorates: Aden (the
economic and commercial capital of Yemen) and
adjacent 3 governorates (Lahej, Al-Dhalee, Abyan)
in the Southeastern Region of Yemen with a total
population of 2,017,580 inhabitants. The main
sources of data are the main hospitals, the pathology
and hematology laboratories, x-ray diagnostic
centers, and the registry for abroad treatment. The
world standard population and the local population
were used for the calculation of incidence rate. 

Results. One thousand seven hundred and
thirty-five cases were registered during the 5 years
study.  Digestive system cancers accounted for 296
cases (17.1%) where the first ranking cancer among
the registered cases. Among them, CRC  (ICD-O
18:0-20:9) is the leading cancer (83 cases, 28%) as
shown in Table 1.  Table 2 shows almost equal
distribution of CRC between colon (42 cases) and
rectum (41 cases) with almost equal
age-standardized incidence rate (ASR) of
1.5/100,000 inhabitants for colon and 1.6/100,000
for rectum. By gender, 45 cases were males (54.2%)
compared to 38 females (45.8%). The 42 colon
cancer cases distributed almost equally between
males and females (20 males and 22 females),
whereas rectal cancer (41 cases) encountered more
among males (25 cases) compared to females (16
cases). As a result of these findings, the male to
female incidence rate ratio (RR) for colon cancer
was 1.1:1 whereas the rectal cancer was 2.2:1. For

Table 2  - Age-standardized incidence rate (ASR) per 100,000 and
the male to female incidence rate ratios (RR) for
colorectal cancer (Aden Registry Center, Aden, Yemen,
1997-2001).

Site

Colon (n=42)

Rectum (n=41)

All colorectal
cancer (n=83)

Male Female RR

n

20

25

45

(%)

   (47.6)

(61)

   (54.2)

ASR

  0.8

  1.1

  1.9

n

22

16

38

(%)

   (52.4)

(39)

   (45.8)

ASR

0.7

0.5

1.2

1.1:1

2.2:1

1.6:1

Table 3  - Age and residency distribution of colorectal cancer
(N=83) (Aden Registry Center, Aden, Yemen,
1997-2001).

Characteristics

Age (years)
<40
40-49
50-59
60-69
>70

Residency
Aden
Lahej
Al-Dhalee
Hadramout
Abyan
Others*

n

16
  9
29
22
  7

41
  7
  6
  6
  5
18

(%)

   (19.3)
   (10.8)

(35)
    (26.5) 
      (8.4) 

    (49.4) 
      (8.4) 
       (7.2)  
       (7.2)  

    (6)  
      (21.7)   

*Not otherwise specified.
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Figure 1 - Age-specific incidence rate (AIR) for colorectal cancer.

Table 4  - Characteristics of colorectal cancer (N=83) (Aden
Registry Center, Aden, Yemen, 1997-2001).

Characteristics

Subsites
Rectum and rectosigmoid
Colon*
Cecum, ascending colon
Sigmoid colon
Transverse

Histopathological diagnosis
Carcinoma*
Adenocarcinoma
Sequamous cell carcinoma
Others

n

41
 26 
  9
  6
  1

39
38
  3
  3

(%)

   (49.4)
   (31.3)
   (10.8)
     (7.2)
     (1.2)

 (47) 
   (45.8)
      (3.6) 
     (3.6)

*Not otherwise specified.

linked with economic development. As our study
limited to registered data in ACR, many difficulties
are faced in the interpretation of the results due to
undetailed history and histopathological diagnosis
and staging of the neoplasia. As a result of this, our
study indicated that only 48.5% registered as
adenocarcinoma, in contrast to what accepted
globally that, up to 98% of CRC are
adenocarcinoma.2  This would not reflect the real
situation of this cancer in the community. However,
our results will overview the characteristics of this
cancer in the area covered by the registry. The study
demonstrated that CRC is the most common cancer
in the digestive system. This is similar to what
reported in the study of the western region of Saudi
Arabia,16 and Jordan.17  In developed countries, CRC
is not only the most common digestive system
cancer, but also a leading cancer either the third or
the second cancer behind lung cancer in male and
breast cancer among females.18  Our results are in
accordance with the literature regarding the
occurrence of high number of cases among males.2,3

It was reported that CRC has a different sex
distribution with nearly similar incidence between
the sexes for colon and a male preponderance for
rectal cancer.2  This is almost the same trend
encountered with male to female incident RR for
colon cancer and for rectal cancer.  Another
important features highlighted by the study is the
resemblance of our data with those from developing
countries regarding the early age of onset of cancer
and left side subsites preponderance,19-23 compared
to late age at diagnosis and right side (proximal
shift) in developed countries.24  Early age of
incidence is a characteristic in developing countries.
Under age of 40, there are more than one-third of
cases in Egypt,20 21.4% in Saudi Arabia,25 and 17%

all CRC it was 1.6:1.  The median age of males was
higher than females (57.5 compared to 50.5 years).
However, the age range was much wider among
females (14-75 years) compared to males (30-80
years). In Table 3, the peak age of incidence was
50-<60 years (35% of cases) with 19.3% of cases
<40 years and 30.1% <50 years. As regards to
residency, half of the cases (49.4%) was from Aden
(Table 3), whereas in 21.7% of cases, the residency
was not specified and the remaining cases
distributed among nearby governorates. The
characteristics of CRC are demonstrated in Table 4.
Regarding the anatomic subsites of CRC, 31.3%
were not specified as to subsites.  The distribution
of cancer across the remaining subsites revealed
rectal and rectosigmoid area preponderance (49.4%)
with transverse colon as the least involved subsite
(1.2%). For histopathological diagnosis, 47% of
cases not specifically stated, and 45.8% were stated
as adenocarcinoma.  The age-specific incidence rate
(ARI) for CRC for males and females was slow and
parallel up to the age of 45-<55 years. At 55-<65
years, both sexes showed their peak incidence,
which is much higher among males compared to
females (26.6/100,000 versus 10.5/100,000
inhabitants) (Figure 1). 

Discussion. In spite of the presence of
effective screening modalities, CRC is still an
important cause of cancer-related morbidity and
mortality whose risk is now increasing even in
previously low risk areas.2  The World Health
Organization (WHO) foresees the overall global
situation in respect to CRC will be worsen.15  The
socioeconomic changes and urbanization, which
take place in the Yemeni society, entails
characterization of this cancer, which is usually
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28. Soliman AS, Smith MA, Cooper SP, Ismail K, Khaled H,
Ismail S, et al. Serum organochlorine pesticides level in
patients with colorectal cancer in Egypt. Arch Environ
Health 1997; 52: 409-415.

in Philippine,23 compared to 3.6% in USA,26 and
7.6% in Canada.27   Studies from Egypt proposed
that the high incidence of cancer in young people
could not be explained on a hereditary basis nor can
it be attributed to bilharziasis,20 or the widespread
use of pesticides especially organochlorine.28   In
our community, bilharziasis, farming and pesticide
use are common, and further analytical studies
could delineate its role together with other risk
factors for CRC.  In the present study, despite a
large percentage of non-specified cancer subsites
(31.3%), left side preponderance is clear as 49.4%
of cases are in the rectum and rectosigmoid
junction, in addition to 7.2% of sigmoid cancer. The
proximal shift in developed countries is not clearly
discussed in literature, although some relate it to
possibly more effective screening in the right side,
or to real reduction in rectal cancer incidence.24

In conclusion, the study demonstrated that CRC
is the leading digestive system cancer.  Despite
limitations in the background history, detailed
histopathological diagnosis and staging, the study
indicated that developing countries characteristics as
the presence of relatively high proportion of
early-onset tumor and left-subsided preponderance
are clear. Therefore, we recommend further in-depth
studies, to address the possible community-related
risk factors of this cancer, education of the public
about the nature of the disease, execution of
screening programs for early detection and better
outcome, detailed histopathological diagnosis and
staging and improvement of cancer-reporting and
registering activities.
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