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ABSTRACT

Background: Colorectal cancer (CRC) is a major cause of morbidity and mortality globally and its incidence raising
among younger age group in recent years have been observed. The aim of this study was to evaluate the clinical
presentation of older (>50 years) and younger (<50 years) patients with colorectal cancer at tertiary care hospital of
Karachi.

Patients and methods: It was a cross-sectional study conducted at the Oncology Department of Jinnah Postgraduate
Medical College, Karachi Pakistan from March 2017 to July 2018. The non-probability consecutive sampling
technique was employed. Total of 186 patients aged 16-80 years of either gender with biopsy proven diagnosis of
colorectal cancer were included in the study. Patients presented with other large bowel disease or non-malignant
tumors confirmed on histopathology were excluded. Information regarding socio-demographic and clinicopathologic
factors and treatments were obtained from all the patients.

Results: Total of 186 patients were included in the study. Among them, 144 (77.4%) patients were less than 50 years of
age and 42 patients (22.6%) were greater or equal to 50 years of age. In all, most of the subjects presented with
abdominal pain (17.7%), followed by change in bowel habit (17.2%), weight loss (15.6%), constipation (13.4%),
anorexia (11.8%), bleeding per rectum (12.4%), hemotochezia (7.5%) and anemia (4.3%). The rectum was the most
frequent site (72.5%) for colorectal cancer, followed by rectosigmoid (8.1%). Microscopically, adenocarcinoma was the
most common histopathological tumour in 157 (84.4%) patients followed by mucinous adenocarcinoma (10.8%) and
signet ring cell carcinoma (3.8%) and squamous cell carcinoma (2.2%). About 41.9% of the tumors were moderately
differentiated. According to the TNM staging of cancer, 42.5% were identified as being in late stages (TNM Stage 111
& 1V) and only 1.6% were in stage 1. Among 186 patients, liver was observed as the most frequent site of metastasis
(5.4%).

Conclusion: In the present study frequency of colorectal cancer was discovered high in age<50 years. It showed
colorectal cancer found to influence more Pakistani patients at early age as compared to older patients. There is a great

need of awareness about the potential factors and screening decisions for CRC in young adults.
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INTRODUCTION

The development of cancer in the areas of large
intestine including rectum or colon is known as
colorectal cancer (CRC).! In United States, CRC is the
third most common cancer among males and females.
As per “The American Cancer Society” approximately
one of every 22 males (4.49%) and one out of 24
females (4.15%) are at risk of developing CRC in their
lifetime.2 It was estimated that 8.8 million deaths
occurred due to cancer worldwide in year 2015 among
them colorectal cancer causes about 774,000 deaths.®
The high incidence rate of colorectal cancer has been
observed in New Zealand, Australia, US, Canada and
Europe, whereas the lowest incidence rate has been
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observed in countries including India, China, parts of
South America and Africa.* Pakistan is considered as a
low risk zone for CRC.5 In an analysis by Bhurgi et al, a
crude incidence rate of CRC was reported as 3.2 to
45%.5 According to meta-analysis conducted in
Pakistan in year 2018, the incidence of CRC is reported
as 5-19%.7

In US, the incidence of CRC is increasing among
individuals aged 20-49 years.?2 By 2030, regardless of
increasing age of populace roughly 23% of rectal and
11% of colon malignancies are expected to be
diagnosed in patients below the age of 50.° In Pakistan
52.1% of the patients were younger and 47.8% were
older at the time of diagnosis of CRC.° However, the
fundamental components and reasons for the raise in
the incidence of CRC among younger populace are
inadequately comprehended and explained.’* The
differences among the various clinicopathologic and
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sociodemographic features of CRC patients with
respect to age may give an essential knowledge into
mechanisms that have added to increasing prevalence of
CRC in younger populaces.!

According to the previous literature in recent years
the raise in incidence of CRC among younger age
group have been observed. The aim of this study was to
evaluate the clinical presentation of older (>50 years)
and younger (<50 years) patients with colorectal cancer
at tertiary care hospital of Karachi.

PATIENTS AND METHODS

It was a cross-sectional study conducted at the
Oncology Department of Jinnah Postgraduate Medical
College, Karachi Pakistan from March 2017 to July
2018. The ethical review committee approval was
sought before the conduct of study. The sample size of
186 patients was obtained by using open epi online
sample size calculator. The statistics considered for
sample size estimation was 50%?? patients presented
with colorectal cancer under the age of 50 years margin
of error as 7.2% and 95% confidence level. The non-
probability consecutive sampling technique was
employed. All patients aged 16-80 of either gender with
biopsy proven diagnosis of colorectal cancer were
included in the study. Patients presented with other
large bowel disease or non-malignant tumors confirmed
on histopathology were excluded. Informed written and
verbal consent was taken from all the patients.
Information  regarding  socio-demographic  and
clinicopathologic factors were obtained from all the
patients. Patient’s socio-demographics included the data
of age, gender, marital status, socio-economic status and
residence. Clinicopathologic characteristics included
duration of disease, clinical presentation, anatomical site
of tumor, histologic type, grade and TNM stage of
cancer at the time of diagnosis.

Statistical Package for Social Sciences (SPSS)
version 23 was used to perform analysis of data.
Descriptive  statistics including mean, standard
deviation, frequencies and percentages were calculated
for quantitative and qualitative variable respectively.
Patient’s age were categorized into two groups i.e. <50
years and >50 years. The clinicopathological pattern
were compared between both groups using chi-square
test. A p<0.05 was considered as statistically significant.

RESULTS

Total of 186 patients were included in the study. The
mean age of the patients was 37.19+14.61 years ranging
from 16-80 years. Majority of the patients (n=144,
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Table 1. Socio-demographic factors

Characteristics n (%)
Age groups

<50 years 144 (77.4)
250 years 42 (22.6)
Mean+SD 37.19+14.61
Gender

Male 113 (60.8)
Female 73 (39.2)
Marital status

Married 107 (57.5)
Unmarried 79 (42.5)
Socio-economic status (monthly income)

Low (<15000 PKR) 98 (52.7)
Middle (15,000-35,000 PKR) 71(38.2)
High (>35,000 PKR) 17 (9.1)
Smoker

Yes 12 (6.5)
No 174 (93.5)
Pan/Gutka chewer

Yes 22 (11.8)
No 164 (88.2)
Family history of malignancy

Yes 13 (7)
No 173 (93)

77.4%) were less than 50 years of age and 22.6% (n=42)
of patients were greater than and equal to 50 years of
age. One hundred and 13 patients were males (60.8%)
whereas 73 patients (39.2%) were females. Most of
them were married (57.5%) and belong to low
socioeconomic status (52.7%). Out of 186 cases, 12
(6.5%) were smokers, 22 (11.8%) were pan/gutka
consumers and 13 (7%) had family history of
malignancy (Table 1).

One hundred and ten patients presented with
more than and equal to 1 years of symptoms duration.
In all, most of the subjects presented with abdominal
pain (17.7%), followed by change in bowel habit
(17.2%), weight loss (15.6%), constipation (13.4%),
anorexia (11.8%), bleeding per rectum (12.4%),
hemotochezia (7.5%) and anemia (4.3%). The rectum
135 (72.5%) was the most frequent site for colorectal
cancer, followed by rectosigmoid (8.1%).
Microscopically, adenocarcinoma was the most
common histopathological tumour in 157 (84.4%)
patients followed by mucinous adenocarcinoma (n=20,
10.8%) and signet ring cell carcinoma (n=7, 3.8%) and
squamous cell carcinoma (n=1, 2.2%). About 78
(41.9%) of the tumors were moderately differentiated.
According to the TNM staging of cancer, 79 (42.5%)
were identified as being in late stages (TNM Stage 111
& 1V) and only 3 (1.6%) were in stage 1. Among 186
patients, liver was observed as the most frequent site of
metastasis (5.4%) (Table 2).

The age was divided into two groups (<50 years
and >50years) and stratified for clinicopathological
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features. The anatomical site of tumor showed
statistical difference when compared with age (p<0.05)
(Table 3).

Table 2. Clinicopathologic characteristics

Characteristics n (%)
Duration of symptoms

<1 year 76 (40.9)
>1 year 110 (59.1)
Clinical presentation

Constipation 25 (13.4)
Abdominal pain 33 (17.7)
Anorexia 22 (11.8)
Weight loss 29 (15.6)
Change in bowel habit 32 (17.2)
Bleeding per rectum 23 (12.4)
Hemotochezia 14 (7.5)
Anaemia 8 (4.3)
Anatomical site of tumor

Caceum 4(2.2)
Ascending colon 9 (4.8)
Transverse colon 4(2.2)
Descending colon 5(2.7)
Sigmoid colon 8 (4.3)
Rectosigmoid 15 (8.1)
Rectum 106 (57)
Anorectum 17 (9.1)
Anus 11 (5.9)
Multiple sites 7 (3.8)
Histopathological type of cancer

Adenocarcinoma 157 (84.4)
Mucinous adenocarcinoma 20 (10.8)
Signet ring cell carcinoma 7 (3.8)
Squamous cell carcinoma 2(1.1)
Tumor grade

Well differentiated 27 (14.5)
Poorly differentiated 81 (43.5)
Moderately differentiated 78 (41.9)
Stage of cancer

Stage 1 3(1.6)
Stage 2 17 (9.1)
Stage 3 79 (42.5)
Stage 4 79 (42.5)
Unknown 8 (4.3)
Localization recurrence/metastasis

Liver 10 (5.4)
Bone 5(2.7)
Brain 3 (1.6)
Pulmonary embolism 2(1.1)
Peritoneal 7 (3.8)
Lung 5(2.7)
Multiple sites 7 (3.8)
Surgery done

Yes 85 (45.7)
No 101 (54.3)
Treatment given

Radiotherapy 11 (5.9)
Chemotherapy 81 (43.5)

Both chemo and radiotherapy 92 (49.5%)
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DISCUSSION

In the current study total 186 patients of colorectal
cancer were included with age range of 16-80 years
(mean 37.9 years). It has been observed that frequency
of colorectal cancer is higher among the age <50 years
as compared to >50 years in our area. In a recent study
conducted at Previous local and international studies
have quoted high incidence of CRC among younger
patients, which is comparable to findings of this study.*®
12-15 Usually, risk of CRC increased after the age of 45
years and most of the patients were over the age of 50
years (90%). 1 17 However, now a days occurrence of
CRC among the age group 20-40 years has been
increased by 17-20%.° Still the actual factors behind
these outcomes are unclear. It might be possible that
occurrence CRC at early is due to the consequences of
genetic mutation, dietary habits, drug addictions or lack
of physical activities.

In the present study there were 113 males and 73
females. The proportion of men was significantly
higher as compared to females. The ratio of male to
female was 1.5:1. Thus the present study showed that
males contributed more to CRC than females. The
similar observations for male predominance have been
reported in many previous studies.!: 18 19

Marital status is an important psychological &
prognostic factor for many cancers.?°2® In the present
study the proportion of married CRC patients is higher
than unmarried patients. In the study by Liu et al.
showed the similar proportion.?* Many various previous
literature showed that being married at the time of
diagnosis of CRC is related with a better prognosis as
compared to single, widowed, separated or divorced.??
23, 25-27

Low socioeconomic status (SES) background is an
individual risk factor for the incidence of CRC.?% 2 |n
the present study proportion of low income status
(52.7%) is high as compared to middle and high SES. In
a previous study from Canada and US, low SES
contributed more to the incidence of CRC than high
SES groups. The reason behind this might be due to
expanse and choice of treatment.3® In Pakistan the
prevalence of CRC is high among middle followed by
higher SES.®

In the present study, a positive family history of
malignancy (CRC) (first degree relative had CRC) was
reported among 7% of the cases, this percentage is
higher than 4.3% and 5.4% reported in previous
studies.®> 32 However, Kumar and coworkers from
Oman reported slightly higher proportion (8.6%) than
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Table 3. Comparison of clinicopathological features with respect to age of the patients

. . Age, 1 (%)
Clinicopathological features <50 years >50 years Total p-value
Clinical presentation
Constipation 22 (15.3) 3(7.1) 25 (13.4) 0.173
Abdominal pain 23 (16) 10 (23.8) 33(17.7) 0.24
Anorexia 19 (13.2) 3(7.1) 22 (11.8) 0.258
Weight loss 21 (14.6) 8(19) 29 (15.6) 0.48
Change in bowel habit 27 (18.8) 5(11.9) 32 (17.2) 0.301
Bleeding per rectum 19 (13.2) 4 (9.5) 23 (12.4) 0.52
Hemotochezia 8 (5.6) 6 (14.3) 14 (7.5) 0.06
Anaemia 5(3.5) 3(7.1) 8(4.3) 0.302
Stages of cancer
Stage 1 2(1.4) 1(2.4) 3(1.6) 0.823
Stage 2 13(9) 4(9.5) 17 (9.1)
Stage 3 61 (42.4) 18 (42.9) 79 (42.5)
Stage 4 63 (43.8) 16 (38.1) 79 (42.5)
Unknown 5 (3.5) 3(7.1) 8 (4.3)
Type of cancer
Adenocarcinoma 117 (81.3) 40 (95.2) 157 (84.4) 0.158
Mucinous adenocarcinoma 18 (12.5) 2 (4.8) 20 (10.8)
Signet ring cell carcinoma 7(4.9) 0 7(3.8)
Squamous cell carcinoma 2 (1.4) 0 2(1.1)

the present study.'® This concludes that genetic factors
could play an important part in the development of
CRC and suggest family screening for genetic
mutations. In the present study, majority of the patients
presented with abdominal pain, change in bowel habit
and weight loss. In a similar study, weight loss, bleeding
per rectum & abdominal pain were the most common
clinical presentations.®® In a study from Pakistan, 41%
of the patients were presented altered bowel habits,
tenesmus and obstructive bowel symptoms.*? According
to previous literature which demonstrated that bleeding
per rectum especially when diagnosed in older age and
in combination with abdominal pain & change in bowel
habits can reasonably predict incidence of CRC.3* % |t
is recommended that early referral and investigation of
colorectal in patients presented with change in bowel
habits, rectal bleeding and anemia may improve the
outcomes.*2

Present study showed that majority of the patients
had rectum anatomical site of CRC (57%). Similar
finding has been observed for rectum in other
studies.’®%. Finding of current study is also supported
by the systematic review conducted at Sub Saharan
Africa, which reported rectum as major anatomical site
(in 46% of the cases).®” In the present study most of the
patients presented with TNM stage 3 and 4 (42.5%).
Adenocarcinoma is the most frequent histological type
(84.4%) with poorly differentiated tumors accounting
for 43.5% of the cases. Chalya and coworker found
adenocarcinoma as the most frequent histological type
(98.8%) with moderately differentiated tumors

accounting for more than 50% of cases. %2 Another
study by Missaoui and coauthors also reported
adenocarcinoma among 90.9% of the cases with
moderately differentiated tumors accounting for 76.7%
of cases.® The low standard of education, inadequate
diagnosis and therapeutic tool, lack of awareness are the
major barriers for the late presentation of CRC
patients.

In the present study, the age was divided into two
groups for risk stratification with respect to
clinicopathological features. Among the age<50 years
majority of the patients were presented with the change
in bowel habit (18.8%), adenocarcinoma (81.3%) &
stage 4 (43.8%). Among the age>50 years majority of
the patients were presented with abdominal pain
(23.8%), adenocarcinoma (95.2%) and stage 3 (42.9%).

The outcomes of the present study conducted at
Pakistan suggest the requirement for future research on
the cost-viability of earlier-age screening policies for
CRC with minimal cost and risk fecal testing, and
further research on survival care in these young,
aggressively treated patients.

CONCLUSION

CRC is found to influence more patients at an age of 50
years or younger studied in the local patient population
represented at JPMC Karachi. Increasing awareness
about the potential contributing factors for the disease
and appropriate screening programs is emphasized.



16

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

Mustafa M, Menon J, RK M, lllzam E, Shah M, Sharifa A.
Colorectal cancer: Pathogenesis, management and prevention. J
Dent Med Sci. 2016;15(5):2279-861.

Key statistics for colorectal cancer. USA: American Cancer
Society; 2018 [cited 2019 March 22]. Available from:
https://www.cancer.org/cancer/colon-rectal-cancer/about/key-
statistics.html

Cancer. Geneva: World Health Organization; 2018 [cite 2019
March 22]. Available from: https://www.who.int/news-
room/fact-sheets/detail/cancer

Marley AR, Nan H. Epidemiology of colorectal cancer. Int J
Mol Epidemiol Genet. 2016; 7(3):105-14.

Hasan F, Mahmood Shah SM, Munaf M, Khan MR, Marsia S,
Haaris SM, et al. Barriers to colorectal cancer screening in
Pakistan. Cureus. 2017;9(7):e1477.

Bhurgri Y, Khan T, Kayani N, Ahmad R, Usman A, Bhurgri A,
et al. Incidence and current trends of colorectal malignancies in
an unscreened, low risk Pakistan population. Asian Pac J
Cancer Prev. 2011; 12(3):703-8.

Idrees R, Fatima S, Abdul-Ghafar J, Raheem A, Ahmad Z.
Cancer prevalence in Pakistan: meta-analysis of various
published studies to determine variation in cancer figures
resulting from marked population heterogeneity in different
parts of the country. World J Surg Oncol. 2018; 16(1): 129.
Ansa BE, Coughlin SS, Alema-Mensah E, Smith SA.
Evaluation of colorectal cancer incidence trends in the United
States (2000-2014). J Clin Med. 2018; 7(2):22.

Bailey CE, Hu C-Y, You YN, Bednarski BK, Rodriguez-Bigas
MA, Skibber JM, et al. Increasing disparities in the age-related
incidences of colon and rectal cancers in the United States,
1975-2010. JAMA Surg. 2015;150(1):17-22.

Amini AQ, Samo KA, Memon AS. Colorectal cancer in
younger population: our experience. J Pak Med Assoc. 2013;
63(10): 1275-7.

Murphy CC, Sanoff HK, Stitzenberg KB, Baron JA, Lund JL,
Sandler RSJJoce. Patterns of sociodemographic and
clinicopathologic characteristics of stages Il and |1l colorectal
cancer patients by age: examining potential mechanisms of
young-onset disease. J Cancer Epidemiol. 2017; 2017:4024580.
Anwar N, Badar F, Yusuf MA. Profile of patients with
colorectal cancer at a tertiary care cancer hospital in Pakistan.
Ann N'Y Acad Sci. 2008; 1138: 199-203.

Patra T, Mandal S, Alam N, Murmu N. Clinicopathological
trends of colorectal carcinoma patients in a tertiary cancer
centre in Eastern India. Clin Epidemiol Global Health.
2018;6(1):39-43.

Crosbie AB, Roche LM, Johnson LM, Pawlish KS, Paddock
LE, Stroup AM. Trends in colorectal cancer incidence among
younger adults-Disparities by age, sex, race, ethnicity, and
subsite. Cancer Med. 2018; 7(8):4077-86.

Haroon N, Khan S, Alvi R. Rectal carcinoma under 40 years of
age: Seven-year post-treatment follow-up at a tertiary care
hospital in Pakistan. J Pak Med Assoc. 2013; 63(12):1460-3.
Edwards BK, Ward E, Kohler BA, Eheman C, Zauber AG,
Anderson RN, et al. Annual report to the nation on the status
of cancer, 1975-2006, featuring colorectal cancer trends and
impact of interventions (risk factors, screening, and treatment)
to reduce future rates. Cancer. 2010;116(3):544-73.

Pignone M, Rich M, Teutsch SM, Berg AO, Lohr KN.
Screening for colorectal cancer in adults at average risk: a
summary of the evidence for the US Preventive Services Task
Force. Ann Intern Med. 2002;137(2):132-41.

© 2019 Fatima Jinnah Medical University, Lahore, Pakistan.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Shaikh et al

Kumar S, Burney IA, Zahid KF, D Souza PC, Belushi MA,
Mufti TD, et al. Colorectal cancer patient characteristics,
treatment and survival in Oman-A single center study. Asian
Pac J Cancer Prev. 2015; 16(12):4853-8.

Taha MO, Abdalla AA, Mohamed RS. Pattern & presentation
of colorectal cancer in central Sudan, a retrospective descriptive
study, 2010-2012. Afr Health Sci. 2015;15(2):576-80.

Wu C, Chen P, Qian J-J, Jin S-J, Yao J, Wang X-D, et al.
Effect of marital status on the survival of patients with
hepatocellular carcinoma treated with surgical resection: an
analysis of 13,408 patients in the surveillance, epidemiology,
and end results  (SEER) database. Oncotarget.
2016;7(48):79442.

Wang X-D, Qian J-J, Bai D-S, Li Z-N, Jiang G-Q, Yao J.
Marital status independently predicts pancreatic cancer survival
in patients treated with surgical resection: an analysis of the
SEER database. Oncotarget. 2016;7(17):24880.

Aizer AA, Chen MH, McCarthy EP, Mendu ML, Koo S,
Wilhite TJ, et al. Marital status and survival in patients with
cancer. J Clin Oncol. 2013;31(31):3869-76.

Villingshoj M, Ross L, Thomsen BL, Johansen C. Does marital
status and altered contact with the social network predict
colorectal cancer survival? Eur J Cancer. 2006;42(17):3022-7.
Liu M, Li L, Yu W, Chen J, Xiong W, Chen S, et al. Marriage
is a dependent risk factor for mortality of colon
adenocarcinoma without a time-varying effect. Oncotarget.
2017;8(12):20056.

Wang L, Wilson SE, Stewart DB, Hollenbeak CS. Marital
status and colon cancer outcomes in US surveillance,
epidemiology and end results registries: does marriage affect
cancer survival by gender and stage? Cancer Epidemiol.
2011;35(5):417-22.

Li Q, Gan L, Liang L, Li X, Cai S. The influence of marital
status on stage at diagnosis and survival of patients with
colorectal cancer. Oncotarget. 2015;6(9):7339-47.

Johansen C, Schou G, Soll-Johanning H, Mellemgaard A,
Lynge E. Influence of marital status on survival from colon and
rectal cancer in Denmark. Br J Cancer. 1996;74(6):985-8.
Doubeni CA, Laiyemo AO, Major JM, Schootman M, Lian M,
Park Y, et al. Socioeconomic status and the risk of colorectal
cancer: an analysis of over one-half million adults in the NIH-
AARP Diet and Health Study. Cancer. 2012;118(14):3636.

Kim D, Masyn KE, Kawachi I, Laden F, Colditz GA.
Neighborhood socioeconomic status and behavioral pathways
to risks of colon and rectal cancer in women. Cancer.
2010;116(17):4187-96.

Aarts MJ, Lemmens VE, Louwman MW, Kunst AE, Coebergh
JW. Socioeconomic status and changing inequalities in
colorectal cancer? A review of the associations with risk,
treatment and outcome. Eur J Cancer. 2010;46(15):2681-95.
Azadeh S, Moghimi-Dehkordi B, Fatem S, Pourhoseingholi M,
Ghiasi S, Zali M. Colorectal cancer in Iran: An epidemiological
study. Asian Pac J Cancer Prev. 2008;9(1):123-6.

Chalya PL, Mchembe MD, Mabula JB, Rambau PF, Jaka H,
Koy M, et al. Clinicopathological patterns and challenges of
management of colorectal cancer in a resource-limited setting:
a Tanzanian experience. World J Surg Oncol. 2013;11:88.
Dakubo J, Naaeder S, Tettey Y, Gyasi R. Colorectal
carcinoma: an update of current trends in Accra. West Afr J
Med. 2010; 29(3):178-83.

Norrelund N, Norrelund H. Colorectal cancer and polyps in
patients aged 40 years and over who consult a GP with rectal
bleeding. Fam Pract. 1996;13(2):160-5.

J Fatima Jinnah Med Univ 2019; 13: 12-17



Clinical spectrum of colorectal cancer

35.

36.

Selvachandran SN, Hodder RJ, Ballal MS, Jones P, Cade D.
Prediction of colorectal cancer by a patient consultation
questionnaire and scoring system: a prospective study. Lancet.
2002; 360(9329):278-83.

Agyemang-Yeboah F, Yorke J, Obirikorang C, Batu EN,
Acheampong E, Frempong EA, et al. Patterns and
presentations of colorectal cancer at Komfo-Anokye Teaching
Hospital Kumasi, Ghana. Pan Afr Med J. 2017;28(1):121.

37.

38.

17

Graham A, Davies Adeloye LG, Theodoratou E, Campbell H.
Estimating the incidence of colorectal cancer in Sub-Saharan
Africa: A systematic analysis. J Glob Health. 2012; 2(2):
020404.

Missaouia N, Jaidaine L, Ben Abdelkader A, Beizig N, Anjorin
A, Yaacoubi MT, et al. Clinicopathological patterns of
colorectal cancer in Tunisia. Asian Pac J Cancer Prev. 2010;
11(6):1719-22.



