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ABSTRACT  

Colorectal cancer is a major cause of morbidity and mortality throughout the world and the 

incidence of colorectal cancer is increasing in developing countries including Sub Sahara 

Africa. The aim of this study was to elucidate the incidence, five years survival rate and the 

quality of life of colorectal cancer patients, as well as to identify the prognostic factors among 

diagnosed and treated patients at Komfo Anokye Teaching Hospital (KATH). A retrospective 

cross sectional study where all colorectal cancer cases from 2009 to 2015 presented to the 

Surgical and Oncological Department of KATH were reviewed. The records of subjects were 

analysed for information on their demographics, clinical and pathological parameters. 

Survival analysis was done, and the survival time was defined as the time between the date 

of first diagnosis and the date of last follow-up or death. Quality of life of patients was 

assessed using the European Organisation for Research and Treatment of Cancer (EORTC) 

standard questionnaire for cancer patients and the colorectal cancer specific model EORTC 

CR 29. The EORTC questionnaire was filled through telephone interviews with the study 

subjects. In all, 221 cases of colorectal cancer were identified.  The mean age of the study 

participants was 54 ± 16.8 and ranged from 16 to 90 years. Fifty (50) of the participants 

(22.6%) were less than 40 years. Majority were females 127 (57.5%), 16 (7.24%) showed 

records of family history of cancer and the prevalence of comorbidities was (24.89%). The 

major clinical symptoms presented; were weight loss (44.80%), bleeding per rectum 

(39.82%), abdominal pain (38.91%) constipation (31.67%) Hematochezia (28.96%) change 

in bowel habit (20.81%), anorexia (20.36%), and anaemia (15.84%). Majority of the patients 

presented with rectal cancer cases 108(48.87%). The rectum 96(43.40%) was the most 

common anatomical site for colorectal cancer, followed by the caecum 35 (15.80%) and 

sigmoid colon 22 (10.00%) among the study participants. Adenocarcinoma was the 

commonest histopathological tumour in 151 (68.33%) of the studied subjects. Majority of the 

tumours showed moderately differentiation 104 (47.10%). According to the Tumour Node 

Metastasis (TNM) staging of cancer, majority of the patients 89(40.27%) were in late stage 

(TNM Stage III) of the cancer and only 13 (5.98%) were in stage 1. The overall crude annual 

incidence of colorectal cancer at KATH was 4.62 per 100,000 population. The age specific 

standardized incidence rate using WHO world population as standard was 7.93 per 100,000 

population. The five years survival rate was recorded at 16%.  Family history, Chemotherapy, 

BMI and both chemotherapy and radiotherapy were significant (p< 0.05) clinical prognostic 

factors. TNM tumour stage, depth of tumour invasion, lymph node metastasis, and distance 

metastasis had worse significant association with overall survival. The global health status 

had a mean score of 64.15±24.58, signifying moderate quality of life among the patients. 

Colon cancer patients (72.8±21.7) had a significantly (p=0.039) better quality of life 

compared to rectal cancer patients (56.9±20.7) Overall, the function scales assessment was 

good among the patients with physical function having the highest scores of 84.61±24.58 and 

emotional function having the least score 66.36±26.32. With the exception of financial 

difficulty 33.0 (0.0100), pain 17.0 (0.0-33.0) and fatigue 22.0 (0.0-33.0), the symptom scale 

assessment was good among the patients. With the CRC specific questionnaire, body image 

had the highest score (85.25± 22.35) on the functional scale and a comparison between colon 

and rectal cancer patients showed a significant difference (p=0.0261). In the symptom scale, 

flatulence was the most common symptom with the highest score 33(0.0-67.0). Overall, 

patients had good symptom score. Our study has established that, there is a progressive but 
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steady increase in the incidence of colorectal cancer in our setting and that the observed trend 

is similar to that of most African countries. Late staged presentations, high mortality and 

hence low survival rate are the hallmarks of the disease in this region and pose a great 

challenge in the management and clinical outcome of these patients.   
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CHAPTER ONE 

1.0 INTRODUCTION  

Colorectal cancer (CRC), also referred to as cancer of the colon or rectum is one of the 

major causes of cancer deaths worldwide (IARC, 2002). Global Cancer Statistics in 2008, 

stated that colorectal cancer is the second most common cancer in females and third in 

males and (Jemal et al., 2011; Fang et al., 2013) with over 1.2 million new cases and 

608,700 deaths estimated to have occurred. Incidence and mortality rates are considerably 

higher in males than in females (Siegel et al., 2012). Common symptoms include 

abdominal pain, rectal bleeding, altered bowel habits, and involuntary weight loss. 

Symptoms depend on cancer location, cancer size, and presence of metastases (Bond, 

2000). Globally, the incidence of colorectal cancer varies widely by over 10-fold, with the 

highest incidence rates in Australia and New Zealand, Europe and North America, and the 

lowest rates in Africa and Asia (Jemal et. al., 2009; Center et. al., 2011). These geographic 

differences appear to be attributable to differences in dietary and environmental exposures 

(Center et al., 2009).   

Several factors have been shown to put individuals at risk to CRC and these include age, 

the presence of polyps, inflammatory bowel disease, lifestyle, genetic background and 

family medical history (IARC, 2011). Environmental factors such as obesity, physical 

inactivity, poor diet, smoking and heavy alcohol consumption account for approximately 

80% of all colorectal cancer cases (Haggar and Boushey, 2009). Genetic susceptibility is 

associated with familial adenomatous polyposis (FAP) and Lynch Syndrome (hereditary 

non-polyposis colorectal cancer (HNPCC) which accounts for 10% of all colorectal cancer 

cases.  Individuals who have these diseases have an increased lifetime risk of  

CRC of up to 80% (Haggar and Boushey, 2009).  

In most African studies, colorectal cancer represents 3%-6% of all malignant tumours 

thereby apparently making it a rare disease, but this is no longer the case (Adesanya and 
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Darocha-Afodu, 2000). The uncommonness of this disease in black Africans may be due 

to the young age of the population, shorter transit time of faeces, high fibre diet and 

infrequency of precancerous conditions such as Familial Adenomatosis polyposis, 

ulcerative colitis and Crohns disease  (Popoola et al., 2013). Recent studies show that the 

incidence of colorectal cancer in the developed world is declining, but increasing in 

subSaharan Africa (Siegel et al., 2011; Soliman et al., 2001). Colorectal cancer mostly 

presents at young age among Africans. On the average, patients tend to be between 10 15 

years younger and one-third of the patients aged around 40 years and below (Adesanya and 

Darocha-Afodu 2000).   

In Accra, Ghana, cancer of the colon and rectum is the third most common malignancy 

diagnosed (Biritwum et al., 2000) and the 10th cause of cancer deaths. It represents the 8th 

and the 9th cause of cancer deaths in males and females respectively (Wiredu and Armah, 

2006). According to Naaeder and Acheampong, (1994) the rise in the incidence of 

adenocarcinoma of the colon and rectum in Ghana is due to an increase in the life 

expectancy of the population and modest improvements in diagnosis. Dakubo et al., 

(2010), concluded that the incidence of colorectal cancer has increased over the last four 

decades in tandem with an aging population of Accra with adenocarcinoma as the 

predominant histological type.   

The survival of colorectal cancer  greatly rely on the stage of the disease at diagnosis and 

typically ranges from a 90% 5-year survival rate for cancers detected at the localized stage; 

70% for regional; to 10% for people diagnosed for distant metastatic cancer (Jemal et al. 

2004; Ries et al., 2008). Since the 1960s, survival for colorectal cancer at all stages has 

increased substantially and has been better in countries with high life-expectancy and good 

access to modern specialized health care. However, enormous disparities in colorectal 

cancer survival exist globally and even within regions (Jackson-Thompson et al., 2006; 
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Boyle, 2000). This variation is not easily explained, but most of the marked global and 

regional disparity in survival is likely due to differences in access to diagnostic and 

treatment services (Boyle and Langman, 2000). Approximately 80% of patients now 

survive the first year after diagnosis, and approximately 62% survive 5 years and more. 

Besides disease-free and overall survival time, quality of life (QoL) has become an 

important outcome measure for colorectal cancer patients (Arndt et al., 2004). Quality of 

life (QoL) is a dynamic, subjective and centered on patient construct, comprising physical, 

functional, emotional, and social/family well-being (Marventano et al., 2013). Therefore, 

QoL is an important outcome for evaluating the full impact of the disease on the 

individuals, their family and their community (Marventano et al., 2013). In cancer 

surveillance, prognostic factors are utilized by clinicians to predict the probable course of 

disease in patients and the likely outcome of the disease. Clinical and pathological 

prognostic factors can facilitate clinical decision-making and appropriate treatment (Siegel 

et al, 2010).   

1.1 PROBLEM STATEMENT   

Colorectal cancer is a major cause of morbidity and mortality throughout the world (IARC 

2002). Though colorectal cancer has become a major source of morbidity and mortality 

globally, few countries in Sub Saharan Africa have data on its incidence (Calys-Tagoe et 

al., 2012). Kamangar et al., 2006  

Colorectal cancer constitutes a major public health issue globally with an estimated 1.2 

million new cases and over 630,000 deaths per year with almost 8% of all cancer deaths 

(Kamangar et al., 2006; Jemal et al., 2011). Worldwide, there has been growing evidence 

that, not only is the incidence of colorectal cancer changing, but also its distribution 

patterns seem to be changing (Singh et al., 2010). Recent studies show that the incidence 

of colorectal cancer is increasing in sub-Saharan Africa, especially in the urban centers 
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(Siegel et al., 2011). In Nigeria, Ibadan, 81% increase in incidence of colorectal cancer 

was recorded over a period of two decade (Iliyasu et al., 1996) accounting for 

approximately 10%-50% of all gastrointestinal (GIT) malignancies.   

In Africa, colorectal cancer tends to present at a younger age with advanced aggressive 

features associated with poor prognosis (Sule and Mandong 1999; Seleye-Fubara and 

Gbobo, 2005). Recent studies from Nigeria and Ghana has shown that colorectal cancer in 

West Africa has a distinctive pattern with young age of onset and predominantly leftsided 

tumours (Dakubo et al., 2010; Irabor and Adedeji, 2009). Current studies have also shown 

that colorectal cancer is no longer uncommon among the indigenous people of  

Ghana and that patients mostly present with late stage cancers that are mostly incurable 

(Dakubo et al., 2010). This has been shown to result in poor outcome of treatment for 

colorectal cancers. According to Chalya et al., (2013), late presentation is partly due to 

lack of local data on the current trends of colorectal cancer and community unawareness 

of the importance of early reporting to the hospital for early diagnosis and treatment. 

Furthermore, colorectal cancer and its management can have an adverse effect on 

population social functioning, including work and productive life. Patients with colorectal 

cancer, both stoma and non-stoma patients, are troubled by frequent or irregular bowel 

movements, diarrhea, flatulence, and fatigue, and often have to follow dietary restrictions 

(Arndt et al., 2004). Less is known however, about how colorectal cancer patients in Ghana 

rate their overall Quality of life (QoL) and how they cope with the awareness of living with 

a chronic and potentially life-threatening disease. This therefore creates the need for an 

investigation of the current trend of colorectal cancer among patients in Ghana. In essence, 

this is the core objective of this work.  

1.3 HYPOTHESIS  

1. There is no increase in the incidence of colorectal cancer in our population  
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2. There is no association between the clinic-pathological factors and overall survival.  

1.4 RATIONALE OF THE STUDY  

Colorectal cancer is one of the most common cancers worldwide and its incidence is 

reported to be increasing in resource limited countries probably due to acquisition of 

western lifestyles (Chalya et al., 2013). According to Dakubo et al., (2010), the trend of 

colorectal cancer in Accra has crude incidence rate of 12.53 for males, 9.87 for females 

and 11.18 per 100, 000 population. Information on incidence will inform health policy 

makers on where to direct resources for effective management and clinical outcome of the 

disease in Ghana. Globally, there is enormous disparity in colorectal cancer survival which 

has mostly been attributed to differences in access to diagnostic and treatment services. 

Thus information on survival analysis will help improve the current treatment regimens for 

better survival of patients.  

Furthermore, recent studies have shown that the anatomical distribution of colorectal 

cancer has shifted from the common left sided distal colon cancers to proximal right ward 

shift (Cheng et al., 2001). These proximal cancers have their own biological and clinical 

differences from distal cancers. Recognizing the dynamic shift of CRC in the general 

population will likely affect national CRC prevention and management plan.  

Information of these distribution patterns will therefore be important and likely help to 

influence early colorectal cancer screening strategies (Singh et al., 2010: Zauber et al., 

2012).   

It has been established by surveillance studies that, prognostic factors are utilized by 

clinicians to predict the probable course of the disease and its likely outcome (Siegel et al, 

2010).  
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Additionally, assessment of QoL in patients with colorectal cancer may improve the 

understanding of how the cancer and its therapy influence patients’ lives and thus help to 

adapt pragmatic treatment strategies.  

Updated knowledge on colorectal cancer incidence, survival rate, pattern and distribution 

as well as quality of life among different age groups and gender would ultimately influence 

colorectal cancer diagnosis and improve public health strategies in the management of the 

disease in Ghana.  

1.5 MAIN OBJECTIVE OF STUDY  

The aim of this study is to elucidate the incidence and the five years survival rate of 

colorectal cancer, and to identify prognostic factors among diagnosed and treated patients 

at Komfo Anokye Teaching Hospital.  

1.6 SPECIFIC OBJECTIVES   

1. To determine the clinico-pathological patterns of colorectal cancer at KATH  

2. To estimate the age standardized incidence and five year survival rate of colorectal 

cancer from 2009 to 2015.  

3. To evaluate the relationship between social, clinical and pathological parameters  

and overall survival (OS) in colorectal cancer patients  

4. To assess the quality of life of the treated colorectal cancer patients  

CHAPTER TWO  

2.0 LITERATURE REVIEW 2.1 ANATOMICAL AND MICROSCOPIC 

FEATURES OF THE LARGE  

INTESTINE   

The large intestine is the final section of the alimentary canal which extends from the 

terminal ileum to the anal canal (Macfarlane and Macfarlane, 2003). The colon is a tubular 

structure approximately 1.5 meters long in adults and constitute of the cecum, the 
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ascending colon, hepatic flexure, transverse colon, splenic flexure, descending colon and 

the sigmoid colon. The rectum, 12 cm in length in the adult, begins at the peritoneal 

reflexion and follows the curve of the sacrum ending at the anal canal. The rectum serves 

primarily as a storage reservoir and tumours in the rectum are less than 16 cm from the 

anal verge and located at least partially within the supply of the superior rectal artery 

(Scanlon and Sanders, 2014).  

  

Figure 2.1: Normal colorectal anatomy; A, Anatomy of the colon B, Anatomy of the 

rectum   Source: (www.jhmicall.org, 2010)  

Histological and microscopic structural assessment of colon shows four layers; the mucosa, 

the sub mucosa, the muscularis externa/ propria (containing circular and smooth muscle 

layers) and the serosa (Yeatman, 2001). Earliest genetic changes mostly occur in the 

mucosa cells due to continuous cell division of the normal cells to replenish those that are 

shed from the bowel wall into the lumen. The rectal mucosa is similar to that of colon 

except for more numerous goblet cells (Araki et al., 1996). The sub mucosa layer contains 

blood vessels, lymphatics and terminal nerve fibres. It is an important layer with regards 
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to the genesis of cancer because once a tumour has invaded into this region of the bowel 

wall it can gain entrance to the blood supply and lymphatic system, permitting distant 

spread throughout the body (Yeatman, 2001).   

  
Figure 2.2: Layers of the colon. Source: (www.cancerquest.org, 2012)   

    

2.2 COLORECTAL CANCER  

Colonic and rectal cancer is jointly referred to as a single disease called colorectal cancer 

(Iversen, 2012). Colorectal cancer is characterised by malignant growth which occurs in 

the large bowel and occasionally, confined locally for a comparatively long period before 

metastasis  through the bowel wall to lymph nodes and other parts of the body (Potter,  

1995; Campbell, 1999). Colon cancer ranges from the caecum to the sigmoid 

(approximately 15 cm above the anal verge), and rectal cancer, from the recto-sigmoid to 

the anus (de Heer, 2007).   
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2.3 EPIDEMIOLOGY OF COLORECTAL CANCER  

2.3.1 Worldwide burden, incidence and morality of colorectal cancer  

Colorectal cancer is the third most commonly diagnosed cancer worldwide with an 

incidence of 1.23 million new cases per year. Among men, it is the third most frequently 

diagnosed cancer after prostate and lung cancer (663,000 cases, 10.0% ), and the second 

most common cancer type after breast cancer in women (570,000 cases, 9.4% ) (Ferlay et 

al., 2010). The estimated death rate of colorectal cancer in 2008 was 608 000 which 

represented 8% of all cancer deaths. This therefore renders CRC as the fourth most 

common cause of cancer deaths (Ferlay et al., 2010). Africa, Asia and South America have 

the lowest incidence of colorectal cancer with North America, Australia/New Zealand and 

Western Europe having the highest incidence (Center and ME, 2011). Australia/Zealand 

has the highest estimated rates of (44.8 and 32.2 per 100,000 in men and women 

respectively), and Western Africa. Has the lowest rate of (4.5 and 3.8 per 100,000) (Fazeli 

and Keramati, 2015). Incidence rates are substantially higher in men than in women 

(overall sex ratio of the ASRs 1.4:1) (Ferlay et al., 2010). Approximately, half of the 

patients diagnosed with colorectal cancer die from the disease within five years. In the 

western world, the lifetime risk of developing colorectal cancer is 4-5% (Sjo, 2012). 

Nevertheless, the incidence of colorectal cancer is increasing in developing countries 

which now add a little over a third. of new cases of CRC to the annual worldwide incidence 

(GLOBOCAN, 2008).  

2.3.2 African Burden  

In Sub Saharan Africa, among males and females, colorectal cancer is the 5th and 4th .most 

commonly diagnosed cancer and the 6th and 5th most common cause of cancer death 

respectively (Jemal et al., 2012). In 2008, 26,816 cases and 20,889 deaths were projected 

in sub- Saharan Africa (Cancer, 2014) which is far lower than the 1.2 million new cases 

and 608,700 deaths world estimates (Jemal et. al., 2009).  
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Colorectal cancer has been shown to be a rare disease in African where it represents 2-  

6% of all malignant tumours (Holcombe and Babayo, 1990; Okobia and Aligbe, 2005;  

Sighoko et al., 2011). For both sexes the crude incidence of colorectal cancer in Sub- 

Sahara Africa was estimated to be 4.04 per 100 000 population, 4.38 for men and 3.69 for 

women (Graham et al., 2012). Information obtained from most cancer registries in Africa 

also supports the perception that colorectal cancer is rare in Africa (Cancer, 2003). In 

Gambia and Zimbabwe, the age standardised incidence per 100,000 population ranges 

from as low as 1.5 in males and 2.5 in females to 8.5 in males and 7.1 in females 

respectively (Katsidzira et al., 2015). Current studies from Sub Sahara Africa indicate that 

the incidence of colorectal cancer is increasing especially in the urban centers (Soliman et 

al., 2001; Siegel et al., 2010). In West Africa, the incidence of colorectal cancer is 

increasing although, slowly. The incidence rate of CRC are increasing quickly in numerous 

African countries traditionally recognized as low risk countries, including  

Nigeria ((Abdulkareem et al., 2008; Irabor et al., 2010), Ghana (Dakubo et al., 2010a),  

Tunisia, (Missaoui et al., 2011) and Egypt (Soliman et al., 1997; Abou-Zeid et al., 2002).   

In these areas, CRC now represents about 10- 50% of all malignant tumours. These current 

unfavourable trends are assumed to be reflective of combination of risk factors, such as 

changes in dietary patterns, obesity and smoking (de Kok et al., 2008; Center et al., 2009b). 

Studies from Nigeria and Ghana indicate that colorectal cancer in West Africa has a 

characteristic unique pattern with young-age onset and mostly left-sided tumours (Irabor 

and Adedeji, 2009; Dakubo et al., 2010b). Hospital- based data in Ghana and Nigeria depict 

the crude incidence rates of CRC to be 11.18 per 100,000 population and 3.4 per 100,000 

population respectively (Dakubo et al., 2010a; Irabor et al., 2010). These rates are far lower 

than the incidence rates of over 40 per 100,000 populations reported in Western nations 

(Haggar and Boushey, 2009). In Nigeria, CRC is the fourth most common malignant 

neoplasm which recorded an increase of 81% in incidence over a period of two decades in 
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Ibadan. (Iliyasu et al., 1996; Irabor et al., 2010). It also accounted for 10%-50% of all 

gastrointestinal (GIT) malignancies (Obafunwa, 1990; Elesha and Owonikoko, 1998). The 

crude incidence of CRC in Nigeria has been assessed at 3.4 per 100,000 populations (Sack 

and Rothman, 2000). Thirty three (33) years ago, about 18 patients were seen annually 

(1980) hence evoking the view that the incidence of CRC is increasing in Nigeria (Irabor 

and Adedeji, 2009; Irabor et al., 2010).  

In Ghana, the number of new cases of colorectal cancer has increased by 8- fold per year 

from an average of 4.1 new cases in 1960s to an average of 32.6 new cases currently 

(Badoe, 1966; Dakubo et al., 2010a). After cancer of the breast and the liver, colorectal 

cancer is now the 3rd most common malignant disease (Biritwum et al., 2000). It is the 10th 

cause of overall cancer death and 8th and 9th cause of cancer deaths in males and females 

respectively(Wiredu and Armah, 2006). Over the past two or three decades, there have 

been improvements in the life expectancy of Ghanaians which mean that a large portion of 

the population has entered the colorectal cancer age group (Society, 2008).  

About 6.7% of Ghanaians were 50 years or older in 1960. In 1990, this figure had risen to 

10% and presently is 12.1 %. In consonance with the ageing population, the number of 

new cases of colorectal cancer has increased progressively over the same period. On the 

average, 33 new cases are seen yearly at the Korle-Bu Teaching Hospital and the 

population at risk most is in the age group 50–75 years (Dakubo et al., 2010a). The 

predominant risk factor is helicobacter pylori infection, the dietary component of red meat 

– beef, lamb, pork and veal and its processed varieties. Its highest incidence is in the 

seventh decade in both develop and developing countries (McArdle et al., 1990; Naaeder 

and Archampong, 1994; Dakubo et al., 2010a) 13). A study by Raskin et al. (2012) on the 

molecular characterisation of colorectal cancer in Ghana showed a very high occurrence 

of MSI-high colorectal tumours (41.4%). The frequency of KRAS mutations in African 
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Americans is similar to the mutations found in the Ghanaian population, but there was 

absence of BRAF mutations (Raskin et al., 2012).   

2.4 AETIOLOGY AND RISK FACTORS  

Colorectal cancer aetiology is very complex and involves interactions between 

environmental factors and inherited susceptibility (Wallin, 2011). Colorectal cancer occurs 

in two major forms: sporadic colorectal cancer and inherited colorectal cancer. 

Approximately two thirds (70%-75%) of new cases of CRC are sporadic (i.e., occurs in 

people who have no family history of the disease) (Kang et al., 2011). In these sporadic 

cases, the necessary genetic changes occurs de novo, caused by etiologic factors such as 

age, lifestyle factors and environmental exposures.   

    

2.4.1 Age  

The risk of developing CRC increases with age although it affects all ages. The age related 

exponential increase in CRC incidence is explained by the accumulating genetic events in 

ageing tissues (DePinho, 2000). After the age of 40, the probability of being diagnosed 

with CRC increases gradually, rising sharply after age 50 (Food, 2007; Ries et al., 2008).  

Over 90% of colorectal cancer cases are diagnosed in people aged 50 or older (Ries et al., 

2008). The incidence rate is over 50 times higher in individuals aged 60 to 79 years than 

in those younger than 40 years (Society, 2005; Ries et al., 2008). However, colorectal 

cancer seems to be increasing among younger people (O'Connell et al., 2003; O'Connell et 

al., 2004).  In the United States, colorectal cancer is now one of the 10 most commonly 

diagnosed cancers among men and women aged 20 to 49 years (Fairley et al., 2006). 

Colorectal cancer diagnosed in patients younger than 45 years i.e. the early onset CRC is 

relatively rare, accounting for 2-8% of all large bowel cancers (Parramore et al., 1998; 

Turkiewicz et al., 2001) .  
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2.4.2 Behavioural and Lifestyle factors for colorectal cancer  

Diet as a possible risk factor for colorectal cancer has been widely studied over the years. 

Terry et al. (2001), showed an association between low fruit and vegetable intake and 

increased risk of colorectal cancer. It is hypothesized that the fibre, antioxidant vitamin, 

folic acid, micronutrient, or phytochemical (flavone) content in vegetables and fruits may 

exert a protective effect. The difference in dietary fibre intake has been proposed as a 

reason for the geographical difference in CRC incidence rate with the underlying basis 

being that increased intake of dietary fibre may increase faecal bulk and reduce colonic 

transit time (Food, 2007; Haggar and Boushey, 2009) Furthermore, some observational 

studies have noted an inverse relationship between dietary fibre consumption and risk of 

colorectal adenomas and or CRC (Negri et al., 1998; Lin, 2009).  

Some studies have also suggested that a diet high in red meat, animal fat, or cholesterol 

content may be associated with CRC development, especially in the left colon (Willett et 

al., 1990; Chao et al., 2005). A possible etiological factor for this is that, typical western 

diet favour’s the development of bacterial flora which is capable of degrading bile salts to 

potentially carcinogenic N-nitroso compounds (Larsson and Wolk, 2006). For red meat, 

the mechanism has been attributed to the presence of heme iron in red meat (Kabat et al., 

2007; Santarelli et al., 2008). In addition, some meat cooked at high temperatures result in 

the production of heterocyclic amines and aromatic hydrocarbons which are believed to 

have carcinogenic properties (Sinha, 2002; Santarelli et al., 2008).  

The role of exercise in reducing the risk of colorectal cancer is now well established (Fung 

and Brown, 2013). In 2009, a meta-analysis concluded that regular exercise reduced the 

risk of colon cancer by almost 25% in both men and women (Wolin et al., 2007). Various 

mechanisms have been put forward to explain the positive effect of exercise in reducing 

CRC. These include lowering levels of prostaglandins, decreasing gut transit time and 
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improving immune function (Samad et al., 2005). Obesity is now a well-established risk 

factor for colorectal cancer. A meta-analysis by Moghaddam et al.,  

(2007) estimated that individuals with a Body Mass Index (BMI) ≥30kg/m2 had a 20% 

greater risk of developing CRC compared to normal weight controls (Moghaddam et al., 

2007).   

Hypertension, elevated blood glucose, hyperinsulinemia and Type-2 diabetes are metabolic 

abnormalities associated with insulin resistance syndrome that are also independently 

associated with colorectal cancer (Giovannucci, 2007). The findings of a recent meta-

analysis (Larsson et al., 2005) suggested that Type 2 diabetes increases the risk of 

colorectal cancer by thirty percent (30%). The underlying mechanisms linking insulin 

resistance syndrome with colorectal cancer are not fully understood, but the available 

evidence suggests that hyperinsulinemia is the likeliest cause (Calle and Kaaks, 2004). 

Long term cigarette smoking has been shown to be associated with colorectal cancer. 

Tobacco smoke is known to contain carcinogens such as heterocyclic amine, nitrosamines, 

and polycyclic hydrocarbons which has been shown in studies to increase cancer growth 

in the colon and rectum, and increase the risk of being diagnosed with CRC (Haggar and 

Boushey, 2009). Cigarette smoking is important to both the formation and growth rate of 

adenomatous polyps which are precursor lesions for CRC (Zisman et al., 2006; Botteri et 

al., 2008). Studies have also shown that cigarette smokers have an earlier average age of 

onset of incidence of CRC   

((Zisman et al., 2006; Tsong et al., 2007). The EPIC trail investigated the impart of alcohol 

consumption on a cohort of almost half a million subjects over a 6 year period concluded 

that both lifetime and baseline alcohol intake increased the risk of colon and rectal cancer 

(Ferrari et al., 2007). Furthermore, a pooled analysis of fourteen separate studies suggested 

that a high alcohol intake defined as more than 100g/week was associated with a 19% 
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increase in the risk of colon cancer in men and women (Moskal et al., 2007). A direct effect 

of acetaldehyde, a compound known to alter DNA has been implicated in the mechanism 

by which alcohol influences tumour development (Toriola  

et al., 2008).  

In 1999, a large meta-analysis reported that the risk of colorectal cancer was significantly 

lower in postmenopausal women who are on Hormone Replacement Therapy (HRT) 

compared to those who had never received such treatment (Grodstein et al., 1999). The 

reason being that, oestrogen decreases the production of bile acids which have been 

implicated in initiating and promoting malignant change of colonic epithelium (McMichael 

and Potter, 1980). Also oestrogen decreases serum levels of insulin like growth factors 

(IGF-1), an important mitogen required for cellular proliferation and subsequent 

transformation into cancerous cells (Campagnoli et al., 2009). There is good evidence that 

patient taking non-steroidal anti-inflammatory drugs (NSAIDs) reduce their risk of 

developing colorectal cancer. In 2003, a randomised controlled trial of over 1000 patients 

concluded that daily aspirin reduced the risk of colorectal adenoma formation in patients 

with a history of polyps (Baron et al., 2003) These findings are supported by 

epidemiological data which suggests that NSAIDs not only reduce the incidence of 

adenomas (Arber, 2000) but also reduce the risk of progression to adenocarcinoma (Peleg 

et al., 1994).  

2.4.3 Environmental and Western lifestyle  

Studies among migrates and their offspring provides evidence of environmental risk of 

CRC. Incidence rates of CRC tends to increase among migrants from low-risk to high risk 

countries (Janout and Kollárová, 2001). Apart from migration, other environmental factors 

influencing CRC incidence is urban residence. Urban residents have higher incidence of 

colorectal cancer. This higher incidence in urban areas is more evident among men than 
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women and for colon cancer than for rectal cancer (Boyle and Langman, 2000). The highest 

rates of colorectal cancer are found in Western countries and up to15-fold differences in 

age-standardised incidence rates are observed between different geographical locations 

across the world (Muir and Parkin, 1985).  

    

Table 2.1 Environmental and host factors associated with the development of 

sporadic colorectal cancer Environmental Factors    

Western lifestyle  

  

  

  

  

diet smoking  

alcohol  

sedentary lifestyle  

  

Diet  

  

  

  

red meat fruits and 

vegetables  

vitamins and anti-oxidants  

  

Drugs  

  

  

Host factors  

Aspirin ( Reduced risk)  

NSAID's ( reduced risk)  

HRT( Reduced risk)  

  

Host physiology  

  

  

  

age comorbidity 

cardiovascular 

disease obesity  

Inflammatory Response  

  

Systemic 

Local  

NSAID: non-steroidal anti-inflammatory drugs, HRT: Hormone replacement therapy  

Source: (Richards, 2014)  

2.5 NON-SPORADIC COLORECTAL CANCER   

Inherited colorectal cancer accounts for 5%- 10%, about one third of all colorectal cancers 

cases. Inherited CRC tend to occur in families, so that first degree relatives of patients with 

newly diagnosed adenomas or invasive CRCs are at increased risk. While many of these 

familial clusters are associated with common behaviours or environmental exposures 

among family members, some are also linked to germ line mutations in specific genes 

(Cherry, 2011). The most common genetic syndromes are familial adenomatous polyposis 
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(FAP) syndrome and hereditary non polyposis colorectal cancer (HNPCC) syndrome, also 

known as Lynch syndrome (Segelman, 2012). These  

syndromes often lead to cancers that occur at younger age.  Other less common syndrome 

and conditions include Gardener’s syndrome, Turcot’s syndrome, oldfield’s syndrome 

Peutz-Jeghers disease, juvenile polyposis, and Cowden disease (Scott, 2003).  Patients with 

inflammatory bowel disease, namely Crohn‟s disease CD or ulcerative colitis UC, have an 

increased risk of developing colorectal cancer. The risk of CRC in patients with  

UC is related to the duration of symptoms and is estimated at 2% after 10 years, 8% after 

20 years and 18% after 30 years (Eaden et al., 2001).   

2.6 COLORECTAL CARCINOGENESIS   

Carcinogenesis is a process that involves a combination of mutations in oncogenes, tumour 

suppressor genes or epigenetic changes in DNA such as methylation. A genetic model that 

depicts the switch from healthy colonic epithelia through increasingly dysplastic adenoma 

to malignant cancer has been proposed. This model recognizes a number of vital oncogenes 

and tumour suppressor genes, which drives the adenoma to carcinoma transition 

(Vogelstein et al., 1988). Adenomatous polyposis coli (APC) and the DNA mismatch 

repair (MMR) genes are some of the genes identified in this pathway (Fearon and 

Vogelstein, 1990; Groden et al., 1991). For a cell to progress from adenoma to carcinoma, 

it has been proposed that as many as seven distinct genetic changes are required(Kinzler 

and Vogelstein, 1996).Of the genes identified to date, inactivation of the tumour suppressor 

genes APC and p53 and activation of the oncogene Kirsten-ras (Kras) are vital 

determinants of tumour initiation and progression (Fearon and Vogelstein,  

1990). The p53 gene, localized on the short arm of chromosome 17, is mutated in up to 

70% of colorectal cancers (Baker et al., 1990).   
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2.6.1 Patterns of Genetic Instability in Colorectal Cancer  

The development of colorectal cancer can be attributed to at least three patterns of 

instability. Typically, one type will predominate in a specific cancer (Cherry, 2011). 

Chromosome instability (CIN), which results in genetic deletions, duplications, and 

rearrangements, is one of the commonest patterns prominent in at least 50% of colorectal 

cancer cases. CRCs with CIN are distinguished by aneuploid tumor cells. Chromosome 

instability results in genetic defects in genes such as APC, KRAS, TGF-β, PIK3CA, EGFR, 

BRAF, TP53 and other genes(Pino and Chung, 2010). A second pattern of instability in the 

development of colorectal cancer is microsatellite instability (MSI), which arises in about 

15% of CRCs. Microsatellites are simple repetitive DNA sequences  

1 to 6 base pairs in length that occur many times through the genome. Inactivation of the 

DNA mismatch repair (MMR) system brings about MSI which results in sequences that 

amass errors and become unusually long or short. In some instances, frame shift mutation 

in a gene, such as a tumour suppressor gene occurs. MSI accounts for more than 90% of 

the CRCs due to Lynch syndrome. An epigenetic change that requires the methylation of 

promoters of human genes especially within the CpG islands gene is the third pattern of 

instability seen in colorectal cancer. These epigenetic changes can lead to the silencing of 

certain tumour suppressor genes in CRC.(Cherry, 2011)  

2.7 MANAGEMENT PRINCIPLES IN COLORECTAL CANCER  

2.7.1 Clinical Presentation of Colorectal Cancer  

The presentation of colorectal cancer is dependent on the site of tumour and extent of 

disease. Patients with early cancers are mostly asymptomatic and diagnosis is mostly made 

through population screening. Common symptoms associated with colorectal cancer 

include abdominal pain, rectal bleeding, altered bowel habit and involuntary weight loss 

(Thompson et al., 2007). Proximal cancers rarely cause gross rectal bleeding because the 

blood tends to mix with the stool and degrade during colonic transit. This occult blood loss 
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means such patients often present with iron deficiency anaemia (Richards, 2014).  In 

contrast, distal rectal tumours may present with fresh rectal bleeding, pelvic pain or 

tenesmus (Cappell, 2005). Tumours of the transverse colon and on the left side of the half 

usually invade the colonic wall in a ring-shaped pattern mainly producing symptoms of the 

obstructive nature (cramping pain after meal, and change in stool form, occasional sudden 

ileus development and even bowel perforation).  Symptoms of tumours confined to the 

recto sigmoid portion are most often false and/or painful urge to defecate (tenesmus), 

narrow stool and hematochezia (Wactawski-Wende et al., 2006). In a few cases, patients 

without recent symptoms present as an emergency with intestinal obstruction, fistulation 

or perforation (Bass et al., 2009) (Up to 20–25% of colon cancer cases present as 

emergencies; in contrast, only a small number of rectal cancer cases present as emergencies 

(Sjo et al., 2009; Gainant, 2012). In the case of rectal cancer, a palpable mass may be 

detected in digital rectal examination in over 50% of the cases (Avoranta, 2013).  

2.7.2 Diagnosis of Colorectal Cancer  

The diagnostic work up for colorectal cancer depends on the mode of presentation. If a 

patient presents as an emergency with symptoms and signs of peritonitis, a diagnosis of 

colorectal cancer may only be made incidentally during operative intervention. However, 

in the elective setting CRCs are usually diagnosed either by direct endoscopic visualization 

or by a radiological investigation (Barium enema, computerized tomography (CT) or CT 

colonography). For the majority of cases, histological confirmation is obtained through 

endoscopic biopsy. A histological diagnosis should be made and the disease fully staged 

before treatment is commenced.    

2.7.3 Diagnostic modalities of Colorectal Cancer  

There are several aspects of the colorectal cancer patient evaluation. First, a diagnosis must 

be established; second, the extent of the disease must be established; and third, the patient’s 
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fitness for treatment must be determined (Rosman and Korsten, 2007). The patient with 

suspicion of colorectal cancer should undergo a complete physical examination which must 

include digital rectal examination. In a large number of patients, the digital rectal 

examination already shows a hard lump inside the rectum, bleeding on touch. Colonoscopy 

is a procedure for visualizing colonic mucosa and obtaining samples for pathohistological 

analysis (Thompson et al., 2008). Colonoscopy is the gold standard for detecting colorectal 

cancer. If for technical difficulties colonoscopy cannot be done, double-contrast 

irrigography may be considered although only 70-80% of lesions are detected by this 

method. Virtual colonoscopy and MR colonoscopy are also more and more often used. For 

rectal cancer, in addition to colonoscopy, clinical examination (Digital palpation and rigid 

proctoscopy) is of the greatest importance for correctly interpreting modern imaging 

results. Flexible sigmoidoscopy, examining only the distal colon, is an alternative to 

colonoscopy and is effective in diagnosing the majority of colorectal tumours (Thompson 

et al., 2008).   

2.7.4 Treatment Strategies of Colorectal Cancer  

Treatment for colorectal cancer depends on the extent of cancer spread. The only curative 

strategy in the treatment of colorectal cancer is, and so far remains, complete surgical 

resection. Despite the fact that approximately 70–80% of patients are eligible for curative 

surgical resection at the time of diagnosis (Abulafi and Williams, 1994), five year overall 

survival is only 50–60%(Gatta et al., 1998; Kleihues and Stewart, 2003). Two out of three 

patients who undergo curative resection will experience local recurrence or distant 

metastases. In 85%, relapse is diagnosed within the first 2.5 years after surgery (Gill et al., 

2004). From diagnosis of metastatic disease, patients with advanced colorectal cancer have 

a median survival rate of only six months. During this period many patients will suffer 

from severe physical and psychological tumour associated symptoms that detract from 
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their quality of life (Seymour et al., 1997). Therefore, systemic treatment of colorectal 

cancer seek to prevent local recurrence or metastatic disease after complete surgical 

resection—adjuvant therapy. Also, systemic treatment seeks to prolong survival, control 

symptoms, and improve quality of life in patients with metastatic disease— palliative 

therapy and lastly to increase relapse free survival through preoperative treatment—

neoadjuvant therapy.  

For invasive colorectal cancer, surgical resection of the tumour with adequate margins, 

plus removal of the regional lymph nodes, and restoration of the continuity of the 

gastrointestinal tract by anastomosis is the mainstay of treatment. A permanent colostomy 

is required for cases of low rectal cancer, while temporary defunctioning colostomy may 

protect against leakage of a low colorectal anastomosis (Mahmoud et al., 2004). Treatment 

maybe directed at either cure or palliation, the latter being carried out to alleviate pain, 

obstruction and blood loss (Roberts, 2008).   

Depending on the site and stage of the tumour, surgical treatment may be supplemented by 

adjuvant chemotherapy and/or radiotherapy (the latter is primarily indicated for cancer of 

the rectum). A number of chemotherapeutic options are available for the treatment of 

colorectal cancer, including fluorouracil, irinotecan, capecitabine, oxaliplatin, and 

cetuxima (Foubert et al., 2014).  

Adjuvant chemotherapy aims to destroy micro metastases following surgery, and 

neoadjuvant chemotherapy is aimed at reducing the tumour mass to allow surgery for either 

the primary tumour or distant metastases (usually to the liver or lungs) (Brkić and Grgić, 

2006; Wactawski-Wende et al., 2006).    

Therapy of rectal cancer includes adjuvant chemotherapy combined with radiation therapy 

(Orbell and West, 2010). Despite huge advances in diagnostic and surgery and despite 

global and national programs of prevention, about 50% of colorectal carcinomas are 
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diagnosed in advanced stage (Dobrila-Dintinjana et al.) Advanced disease is largely 

refractory to conventional therapy and 5 years survival is still poor. Patients with advanced 

disease suffer from many stress symptoms (pain, vomiting, diarrhoea anorexiacachexia 

syndrome, and etc.) and the therapeutic goal for them is maintenance of quality of life 

(QoL) (Dobrila Dintinjana et al., 2008). Many of those symptoms have implications for 

diagnostic and therapeutic procedures and can heavily disturb the process of chemo 

immunotherapy and radiotherapy (Dobrila Dintinjana et al., 2008).  

2.7.5 Laboratory abnormalities of Colorectal Cancer  

Patients with suspected colon cancer should have routine blood tests including a hemogram 

with platelet count determination, serum electrolytes and glucose determination, evaluation 

of routine serum biochemical parameters of liver function (LFT), and a routine coagulation 

profile. About half of patients with colon cancer are anemic (Cappell and Goldberg, 1992). 

Anemia, however, is very common, so that only a small minority of patients with anemia 

have colon cancer. Iron deficiency anemia of undetermined etiology, however, warrants 

evaluation for colon cancer, particularly in the elderly (Ioannou et al., 2002). 

Hypoalbuminemia is uncommon, but not rare, in colon cancer. It usually indicates poor 

nutritional status from advanced cancer (Spratt and Spjut, 1967). Routine serum 

biochemical parameters of liver function are usually within normal limits in patients with 

colon cancer. Abnormalities, particularly elevation of the alkaline phosphatase level, often 

indicate hepatic metastases (Jönsson et al., 1983). The serum lactate dehydrogenase level 

may increase with colon cancer.   

    

2.8 PROGNOSTIC FACTORS IN COLORECTAL CANCER  

The prognosis of CRC differs widely among patients, and depends on a number of factors. 

Knowledge about prognosis is important for two main reasons; firstly, to identify patients 

in stage I-II at high risk of recurrence who might benefit of Adjuvant Treatment, and to 
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identify patients in stage III with low risk of recurrence, who should not be overtreated 

with Adjuvant Treatment. Secondly, to decide structure and intensity of follow up 

programs; this  should be based on calculated risk of recurrence inthe individual patient to 

avoid unnecessary and costly examinations (Sjo, 2012). Currently, the gold standard of 

prognostication is the clinicopathological staging based on the TNM classification system. 

Stage of the disease at presentation has profound effect on the prognosis. However, 

prognosis also differs between patients within the same TNM stage, and many clinical, 

histopathological and biomolecular markers have potential impact on outcome (Sjo, 2012).   

2.8.1 Tumour Factors and Colorectal Cancer Prognosis  

A large number of tumour characteristics have been described as having prognostic value 

in colorectal cancer. These range from gross pathological features such as evidence of 

lymph node involvement right through to the presence or absence of specific molecular 

markers or genetic mutations.  The following summarises those tumour factors reported to 

influence disease progression and survival in colorectal cancer.  

2.8.1.1 Pathological stage as a prognostic factor in colorectal cancer  

The pathological stage of the tumour is widely regarded as the single biggest determinant 

of outcome in colorectal cancer. The staging systems most commonly employed is the  

Dukes and TNM classifications  

The staging of colorectal cancer quantifies the extent of disease and provides a framework 

for selecting the appropriate treatment. A number of staging systems exist but across the 

world the most common is the Tumour, Node Metastases (TNM) system produced by the 

American Joint Committee on Cancer (AJCC).  Using this system, the stage of colorectal 

cancer has three components, the primary tumour (T), the regional lymph nodes (N) and 

the presence of metastatic disease (M), which are combined to form stage groupings 

(Fleming, 1997). In patients with newly diagnosed colorectal cancer, abdominal, pelvic 
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and chest CT is used to define the extent of local tumour extension and establish the 

presence or absence of regional lymphatic spread and distant metastases. Accurate staging 

of the rectum is important for decision-making regarding the provision of neo-adjuvant 

treatment in rectal cancer (Brown, 2014).  

The depth of tumour invasion (pT), the lymph node metastasis (pN) and the presence of 

distant metastases (pM are independent prognostic factors. There is also a strong 

correlation between these three factors. Tumour (pT) stage: Advanced T-stage is associated 

with reduced long term outcome (Compton et al., 2000b). Patients with stage II tumours 

(pT3-4, pN0, pM0) experience recurrence in about 20-30% of the cases (Andre et al., 2006; 

Park et al., 2008). Lymph node metastases (pN) : The presence of lymph node metastases 

is associated with reduced survival, and prognosis worsens with an increasing number of 

metastatic nodes (Chen and Bilchik, 2006). Tumours presenting with distant metastases 

have the poorest prognosis, which is obvious and well documented.   

    

Table 2.2: TNM Staging of Colorectal Carcinoma  

Stage  T   N   M   

Stage 0  Tis  N0  M0  

Stage I  T1,T2  N0  M0  

Stage II  T3,T4  N0  M0  

Stage IIA  T3  N0  M0  

Stage IIB  T4a  N0  M0  

Stage IIC  T4b  N0  M0  

Stage III  Any T  N1,N2  M0  

Stage IIIA  T1, T2  N1  M0  

Stage IIIB  T3, T4  N1  M0  

Stage IIIC  Any T  N2  M0  

Stage IVA  Any T  Any N  M1a  

Stage IVB  Any T  Any N  M1b  

Source:(O’Connell et al., 2004)  
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2.8.1.2 Tumour site/ location as a prognostic factor in colorectal cancer  

According to their macroscopic appearance, colorectal cancers are divided into exophytic, 

ulcerative and stenosing tumors (Dobrila-Dintinjana et al.). Exophytic tumors are most 

often located in the right half of the colon, while stenosing tumours are mostly found in its 

left half. The majority (up to 75%) of colorectal cancer occur within the descending colon, 

sigmoid colon and rectum, 15% of cases are located in the cecum and ascending colon, and 

only 10% in the transverse colon (Astin et al., 2011; Cervera and Fléjou, 2011).  

Adenocarcinoma accounts for more than 95% of colorectal cancer cases. The prognosis of 

the disease is associated with the depth of tumour invasion through the colonic wall, 

peripheral lymph node involvement and absence or presence of distant metastases 

(Kyriakos, 1985; Arbman et al., 1996). The site of the tumour has been investigated as a 

possible prognostic factor. Patients with colon cancer are considered to have a better 

survival than those with rectal cancer. In previous studies distal location and advanced 

stage of tumour were determined as independent prognostic factors for survival of patients 

with colorectal cancer. While the incidence of colon cancer is evenly distributed in both 

sexes; there are considerable differences in distribution according to sex for rectal cancer. 

For unknown reasons, rectal cancer occurs about 50% more often in men than in 

women(Nedrebø, 2013).   

2.8.1.3 Tumour grade as a prognostic factor in colorectal cancer  

Tumour grade describes how well the tumour is differentiated and is reported subjectively 

by the pathologist examining the specimen. Colorectal tumours are generally categorized 

as low grade (well or moderately differentiated) or high grade (poorly differentiated). A 

number of   

60 studies have suggested that tumour grade is a prognostic factor in colorectal cancer.   
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For example in a study of over 100,000 patients, O’Connell and colleagues reported 

reduced survival in patients with high grade tumours compared to low grade tumours in 

stage I I– IV colon cancer (O’Connell et al., 2004).   

Lower differentiation grade is associated with poorer outcome. Similar results have been 

reported in rectal cancer with poorly differentiated tumours displaying an increased risk of 

local recurrence and reduced 5 year survival (McDermott et al., 1984).  However, there 

remains concern that the histological grading of tumours in this way is subject to significant 

inter -observer variability (Thomas et al., 1983). There is evidence that tumour grade 

influences survival in colorectal cancer although its effect appears to be small and is not 

likely to apply to stage I disease.  

2.8.1.4 Histologic subtype as a prognostic factor in colorectal cancer  

The prognosis of CRC is most favourable in adenocarcinomas and worst in small cell 

carcinomas (Singh et al., 1987; Compton et al., 2000a). In adenocarcinomas, tumours with 

extracellular mucin in more than 50% of the tumour volume are classified as mucinous. 

These are most prevalent in men and in the right colon, and patients with mucinous tumours 

have reduced survival (Papadopoulos et al., 2004).  

2.8.2 Clinical Prognostic Factors of Colorectal Cancer  

2.8.2.1 Emergency presentation as a prognostic factor in colorectal cancer  

Postoperative mortality (10-25%) (Garcia-Valdecasas et al., 1991; Anderson et al., 1992), 

and morbidity (>50%) are increased in patients who have undergone emergency operation 

(Öhman, 1982; Jestin et al., 2005). Since the early eighties, patients operated for 

obstruction have been reported with poor long term survival, (Öhman, 1982; Umpleby et 

al., 1984; Chapuis et al., 1985), In a German multi-centre study from 1994 (Hermanek et 

al., 1994) overall survival was 33% and 51%, respectively in emergency versus elective 

patients. Patients admitted emergently have more advanced tumours and consequently the 
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rate of curative resection is lower,(Garcia-Valdecasas et al., 1991; McArdle and Hole, 

2004) However, even after curative resection five year survival is lower than following 

elective operation (Mella et al., 1997; Jestin et al., 2005). In 2006, McArdle et al. reported 

poor outcome in emergency patients presenting with the symptoms blood loss, obstruction 

or perforation (McArdle et al., 2006).   

2.8.2.2 Age as a prognostic factor in colorectal cancer  

The incidence of CRC increases with age, as well as the morbidity and mortality from other 

causes than cancer. Overall survival is therefore decreased in older patients with CRC. The 

impact of age on cancer specific survival or relative survival varies in reported studies. An 

independent impact of age has been reported by some (Chapuis et al., 1985; Angell-

Andersen et al., 2004), whereas others describe no impact on survival or local recurrence 

(Wiggers et al., 1988b; Jagoditsch et al., 2000).  

    

2.8.2.3 Symptom duration predicts prognosis in colorectal cancer  

In 1981, McDermott et al. reported that patients with symptom duration less than 3 months 

had lower Cancer Specific Survival (CSS) than the other patients (McDermott et al., 1981). 

Several other series during the eighties showed significantly shorter duration of symptoms 

in more advanced stages (Stubbs and Long, 1986) and better prognosis with long duration 

of symptoms 138, 144, (Pescatori et al., 1982). In the last two decades, few studies have 

included this variable, most likely because of the difficulties in defining and registration 

symptom duration.   

2.8.3 Molecular markers of colorectal cancer  

A large number of molecular markers have been proposed as prognostic indicators in 

colorectal cancer. The majority of these molecules are confined to experimental studies 
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and only a small number, such as carcinoembryonic antigen and K-ras, are ever used in 

clinical practice (Dickinson et al., 2015).  

2.8.3.1 Carcinoembryonic antigen (CEA) as a prognostic marker in colorectal cancer  

CEA has been proposed for roles in both the diagnosis and prognosis of colorectal cancer. 

In terms of the prognostic value of CEA in patients with known colorectal cancer, the 

evidence has been conflicting.  A number of studies have shown that patients with high 

preoperative concentration of CEA have a worse outcome than those with low levels 

(Grande et al., 2008) Preoperative elevation of CEA, and the degree of elevation, is 

associated with increased risk of recurrence and decreased long term survival (Wiggers et 

al., 1988a; Harrison et al., 1997) with the highest level of evidence (Compton et al., 2000b) 

Also when analysing subsets of patients (stage I/II), preoperative CEA is reported to be a 

significant prognostic factor (Harrison et al., 1997). Following potentially curative 

resection, CEA may rise if recurrence occur, and the reported sensitivity and specificity 

are 64% and 91%, respectively (Tan et al., 2009). Even when normal preoperative, it will 

rise in at least 50% of patients with recurrent disease (Grossmann et al., 2007), making it 

useful in routine follow up programmes. Currently, CEA is most often measured 

postoperatively as a means of detecting disease recurrence or monitoring response to 

treatment (Hurwitz et al., 2004).  

2.9 QUALITY OF LIFE ASSESMENT IN COLORECTAL CANCR PATIENTS  

2.9.1 Quality of life: definition and assessment   

QoL is a, dynamic, subjective and centered on patient construct, comprising physical, 

functional, emotional, and social/family well-being (Marventano et al., 2013) Therefore, 

QoL is an important outcome for evaluating the full impact of the disease on the 

individuals, their family and their community (Marventano et al., 2013). Quality of life, 
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being a subjective, patient-rated concept, is difficult to quantify. To assess QoL the use of 

patient-reported questionnaires has become a standard practice.    

2.9.2 Relationship of QoL to colorectal cancer survival  

QoL is also known to be an independent predictor of survival and response to therapy in 

cancer patients (Maisey et al., 2002; Roychowdhury et al., 2003). Assessment of QoL in 

patients with cancer may improve our understanding of how cancer and its therapy 

influence the patients’ lives and how to adapt appropriate treatment strategies (Arndt et al., 

2004). Quality of life is generally measured by structured questionnaires that can be scored 

and quantified (DeCosse and Cennerazzo, 1997). There are now two quality of life 

assessment tools available for colorectal cancer patients: the Functional Assessment of 

Cancer Therapy-Colorectal (FACT-C) (Ward et al., 1999) and the European  

Organization for Research and Treatment of Cancer Quality of Life Module-Colorectal 

Cancer EORTC QLQ-CR 29 (Palmer et al., 2008). Both of these tools could be used for 

colorectal cancer patient with a range of disease stages and different treatments. EORTC 

QLQ-CR29 is designed to be used together with EORTC QLQ-C30 which is reliable and 

valid measure of the quality of life of cancer patients in multicultural clinical research 

settings (Aaronson et al., 1993a)   

Broun et al., (2011) found that a 10-point increase in baseline global QoL scores (using 

EORTC QLQ-C30) was associated with a 7% decreased risk of death (Braun et al., 2011). 

Moreover, a recent 18-month trial suggested that baseline QoL influenced CRC patient’s 

survival (Grosso et al., 2012).  
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CHAPTER THREE  

3.0 METHODOLOGY  

3.1 STUDY DESIGN  

The study was a retrospective cross sectional one where all colorectal cancer cases 

presenting to the Surgical and Oncological Department of Komfo Anokye Teaching 

Hospital (KATH) were reviewed. The medical records of all CRC patients managed at the 

Hospital from 2009 to 2015 were retrieved from the Medical records unit of the Surgery 

and Oncology Department. The records were analysed for information on demographics, 

clinical and pathological variables including anatomical distribution, clinical presentations, 

tumour stage based on the TNM, histological type, grade of tumour, symptom duration, 

date of diagnosis, duration of clinical features, tumour location, the type of surgery 

performed, endoscopy findings, laboratory findings, histological findings and surgical 

notes were extracted. The type of treatment including chemotherapy and radiotherapy, and 

follow-ups were also analysed. Survival analysis was carried out, with survival defined as 

the time between the date of diagnosis and the date of last follow-up or death. Quality of 

life and general wellbeing of subjects were assessed using the EORTC QLQ 30 standard 

questionnaire for cancer patients and colorectal cancer specific model EORTC QLQ-

CR29.   

3.2 STUDY SITE/SETTING  

The study was conducted at the Komfo Anokye Teaching Hospital at the surgical and 

oncological Units. Komfo Anokye Teaching Hospital (KATH) is a tertiary referral 

teaching hospital located in Kumasi, the Regional capital of the Ashanti Region in Ghana 

with a total projected population of 4,780,380 (Ghana Statistical Service, 2010). It is the 

second largest Hospital in Ghana.   
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3.3 TARGETED POPULATION OF STUDY  

The subjects of this study included all clinically and histologically confirmed colorectal 

cancer patients who presented to Komfo Anokye Teaching Hospital (KATH) during the 

study period from 2009 to 2015  

3.4 SAMPLE SIZE  

In all, a total of 221 cases were identified from both the surgery and oncology units. The 

surgery unit recorded 113 cases whereas 108 cases were identified from the oncology  

unit.  

3.5 INCLUSION CRITERIA  

a. Patients who consented to participate in the study.   

b. All colorectal cancer cases seen at KATH in 2009 to 2015 were considered  

eligible for inclusion.  

c. Colorectal cancer cases with complete clinical examination, indicating the presence 

of malignant tumors in the large bowel.  

3.6 EXCLUSION CRITERIA  

 Patients with large bowel conditions other than CRC and histopathologically confirmed 

non-malignant tumours were excluded.   

3.7 QUALITY OF LIFE (QOL) QUESTIONNAIRE  

The validated QoL instruments included in this study were the European Organization for 

Research and Treatment of Cancer (EORTC) QLQ-C30 and the EORTC QLQ-CR29.   

The QLQ-C30 is general cancer instrument which consists of 30-items that evaluate global 

QOL, 5 functional scales, (physical, role, cognitive, emotional, and social), and 9 symptom 

scales (fatigue, nausea/vomiting, pain, dyspnea, sleep disturbance, appetite loss, 

constipation, diarrhoea, and financial impact) (Aaronson et al., 1993b).  The EORTC QLQ-
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CR29 contains 29-items that evaluate 3 functional QOL items (body image, anxiety, 

weight) and 14 symptom items (urinary frequency, blood and mucus in stool, stool 

frequency, urinary incontinence, dysuria, abdominal pain, buttock pain, bloated feeling, 

dry mouth, hair loss, trouble with taste, flatulence, fecal incontinence, sore skin) that are 

associated with colorectal cancer and its treatment (Whistance et al., 2009). There are 

different scales for patients with or without stoma, and different questions to evaluate 

sexual function for men and women (Whistance et al., 2009). For both QLQ-C30 and 

QLQ-CR29, the responses were scored on a Likert scale of 4 response categories. Higher 

functional and global QOL domain scores indicated increased function and better QOL, 

and higher symptom scores represent worse symptoms. The time frame for all scales in the 

questionnaire was in reference to the last/previous week.  

3.7.1 Procedure for data collection  

From the retrospective data, all patients who fell within the study period were contacted 

using their respective phone numbers or that of their relatives. The EORTC questionnaire 

was filled through telephone interviews with the study subjects. The objectives of the study 

were explained to them and informed consent was sought from the subjects. They were 

made to know that their participation was entirely voluntary.   

3.7.2 Scoring of the EORTC Questionnaires  

Using EORTC scoring methodology, the responses to the QOL questionnaires were 

linearly transformed to produce a semi continuous 0 to 100 score.   

3.8 ETHICAL CONSIDERATION  

Ethical clearance for commencement of the study was sought from the Committee on  

Human Research, Publication and Ethics (CHRPE), Kwame Nkrumah University of  

Science and Technology, School of Medical Sciences (KNUST-SMS) & Komfo Anokye 

Teaching Hospital (KATH), Kumasi, Ghana.   
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3.9 DATA ANALYSIS AND MANAGEMENT  

Data was entered in Excel spread sheet for window and analysed using SPSS version 22 

and Stata version 12. Data for continuous variables between two groups were compared 

with t-test and presented as mean ± SD standard deviation. Categorical variable were 

presented as frequency (n) and percentage (%). Significance was defined as a P value of  

<0.05. Incidence rate was calculate using the GSS 2010 population data for Kumasi. 

Survival analysis was carried out with survival defined as the time between the date of first 

diagnosis and the date of last follow-up or death. Survival data was obtained by telephone 

interview of the patients or in the case of the deceased, their relatives. Univariate and 

Multivariate Cox regression analysis was used to determine predictor variables that were 

associated with outcome. Difference between survival was tested using log rank test.The 

overall survival as well as the survival rate at different stages of the disease was estimated 

using the Kaplan Meier method. The primary efficacy endpoint was Overall Survival 

among the patients.  

    

CHAPTER FOUR  

4.0 RESULTS   

From this retrospective study, 221 cases of colorectal cancer were identified. The mean age 

of the study participants was 54 ± 16.8 which ranged from 16 to 90 years. Fifty 50 (22.6%) 

of the participants were less than 40 years and the majority 58 (26.2%) fell within the age 

group of 51-60.  The majority of the participants 127(57.5%) were females and more than 

half 133 60% were in the informal occupation sector. Most of them were married 

140(63.30%) and Christians 187(84.60%). For the lifestyle characteristics, the prevalence 

of comorbidities was 55(24.89%). Eighteen 18 (8.14%) of the participants were diabetics, 

44(19.91%) were hypertensive and 11(4.07%) had both DM/HPT. A few of the participants 

9 (4.07%) had other comorbidities such as asthma, HIV, hepatitis B, sickle cell disease and 
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fibroid. Of the 221 cases, 16(7.24%) had family history of cancer, 21(9.50%) were 

alcoholics, 11(4.98%) were smokers and 9(4.07%) were both alcoholics and smokers.   

  

    

Table 4.1: Socio-demographic and lifestyle characteristics of study participants  

Variable  Frequency(n  (%)  Variable  Frequency n (%)  

Age ( Mean, SD)  54 ± 16.8  Presence of Comorbidities    

≤40  50(22.60%)  Yes  55(24.89%)  

41-50  31(14.00%)  No  166(75.11%)  

51-60  58(26.20%)  Family History    

61-70  43(19.50%)  Yes  16(7.24%)  

>70  39(17.60%)  No  205(92.76%)  

Gender    Diabetes    

Male  94(42.50%)  Yes  18(8.14%)  

Female  127(57.50%)  No  203(91.86%)  

Occupation    Hypertension    

Formal  29(13.10%)  Yes  44(19.91%)  

Informal  133(60.20%)  No  177(80.09%)  

Student   11(5.00%)  Both DM/HPT  11(4.98%)  

Retired  32(14.50%)  Others  9(4.07%)  

Unemployed  16(7.20%)  Alcoholic    

Marital Status    Yes  21(9.50%)  

Single   27(12.20%)  No  200(90.50%)  

Married  140(63.30%)  Smoker    

Divorced  21(9.50%)  Yes  11(4.98%)  

Widowed  33(14.90%)  No  210(95.02%)  

Religion    Both Alcool/Smoker  9(4.07%)  

Christian  187(84.60%)      

Muslim  32(14.50%)      

Traditional  2(0.90%)      

  

Table 4.2 shows the clinical parameters of the study participants. The year 2015 had the 

highest frequency (44) of colorectal cancer diagnosis at KATH (19.90%). The duration of 

symptoms ranged from > 1month to 7 years with a median duration of 6 months with 

majority of the participants presenting with >6month duration. The major clinical 

symptoms presented were weight loss (44.80%), bleeding per rectum (39.82%), abdominal 
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pain (38.91%) constipation (31.67%) Hematochezia (28.96%) change in bowel habit 

(20.81%), anorexia (20.36%), and anaemia (15.84%) and the patients presented with more 

than one symptom as show Table 4.2. Out of the 221 patients, 145  

(65.61%) underwent surgical procedures for colorectal cancer. Of these 145 patients, 96 

(66.21%) were operated electively and the remaining 49 (33.79%) were operated on an 

emergency basis. The most frequent type of surgical procedure performed was colostomy  

63(43.45%) followed by right hemi colectomy 26 (17.93%). One hundred and three  

103(46.61%) of the patients received chemotherapy, 55 (24.89%) had radiotherapy and  

43(19.46%) had both chemo and radiotherapy. The patients’ anthropometrics measurement 

showed that majority 90 (40.72%) had normal weight with a mean weight of 21.36± 5.77. 

At the end of the study, 33 (14.93%) were alive, 103(46.61%) were dead and 85(38.46%) 

were lost to follow up.  
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Table 4.2: Clinical parameters of the study participant  

Variable  Frequency n (%)  Variable  Frequency n (%)   

Year of Diagnosis    Chemotherapy      

2009    19(8.60%)  Yes   103(46.61%)    

2010  24(10.90%)  No   118(53.39%)    

2011  27(12.20%)  Radiotherapy      

2012  30(13.60%)  Yes   55(24.89%)    

2013  43(19.50%)  No   166(75.11%)    

2014  34(15.40%)  Both Chemo and Radio 

therapy  

 43(19.46%)    

2015  44(19.90%)  Types of surgical operation 

Performed  

    

Duration of  

Symptoms (months)  

Median  6(3-12)  Right Hemi colectomy   26(17.93%)    

<6  95(42.99%)  Left Hemi colectomy   3(2.07%)    

6 to 12  85(38.46%)  Sigmoid colectomy   14(9.66%)    

>12  41(18.55%)  Transverse Colectomy   1(0.07%)    

Clinical presentations    Low Anterior Resection ( LAR)   16(11.03%)    

Abdominal Pain  86(38.91%)  Abdominal Peritoneal Resection 

(APR)  

 6(4.14%)    

Constipation  70(31.67%)  Colostomy   63(43.45%)    

Anorexia  45(20.36%)  Hartman's Procedure   13(8.97%)    

Weight loss  99(44.80%)  Others   3(2.07%)    

Change in bowel habit  46(20.81%)  Anthropometric Measures      

Bleeding per rectum  88(39.82%)  Body Mass Index(BMI) ( 

X2± SD)  

 21.36± 5.77    

Hematochezia  64(28.96%)  Underweight   77(34.84%)    

Anaemia  35(15.84%)  Normal   90(40.72%)    

Treatment Modalities    Overweight   32(14.48%)    

Surgery    Obese   22(9.95%)    

Yes  145(65.61%)  Patient Status      

No  76(34.39%)  Alive   33(14.93%)    

Nature of operation    Dead   103(46.61%)    

Emergency  49(33.79%)  Lost to follow up   85(38.46%)    

Elective  96(66.21%)        

  

Majority of the patients presented with rectal cancer cases 108(48.87%), followed by colon 

75(33.94%), and 7(3.17%) had tumours in more than one site. The rectum 96(43.40%) was 

the most frequent site for colorectal cancer, followed by the caecum 35 (15.80%) and 

sigmoid colon 22(10.00%). Microscopically, adenocarcinoma was the most common 

histopathological tumour in 151(68.33%) patients and majority of the tumours were 

moderately differentiated 104 (47.10%). According to the TNM staging of cancer, majority 
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of the patients 89(40.27%) were identified as being in late stage (TNM Stage III) and only 

13 (5.98%) were in stage 1 as shown in Table 4.3.  

Table 4.3: Pathological features of colorectal cancer at KATH   

 
  

Age and gender distribution among the colorectal cancer patients showed that majority 

59(26.7%) fell within the age group of 50-59 years with 36(61.0%) being females and 

23(39.0%) being males.  

    

Table 4.4: Age and Gender distribution of colorectal cancers  

Variable  N (%)  Males (%)  Females (%)  

0-9  0   (0%)  0  0  

10-19  8 (3.6%)  3(37.5%)  5(62.5%)  

20-29  11(5.0%)  7(63.6%)  4(36.4%)  

Variable  Frequency n (%)  Variable  Frequency n (%)  

Tumour Location    Histological Type of Cancers    

Colon  75(33.94%)    Adenocarcinoma  151(68.33%)  

Rectal  108(48.87%)  Mucinous Adenocarcinoma  26(11.76%)  

Anorectal  18(8.14%)  Signet Ring Cell carcinoma  8(3.62%)  

Anal  13(5.88%)  Squamous Cell Carcinoma  14(6.33%)  

Multiple sites  7(3.17%)  Neuroendocrine Carcinoma  3(1.36%)  

Histological Grade    Non Hodgkin Lymphoma  1(0.45%)  

Well differentiated   51(23.1%)  Rhabdomyosarcoma  1(0.45%)  

Moderately 

differentiated  

104(47.10%)  Others  4(1.81%)  

Poorly differentiated  25(11.30%)  Not Stated/Unknown  13(5.88%)  

Undifferentiated  24(10.90%)  Anatomical Site of Tumour    

unknown  17(7.70%)  Caecum  35(15.80%)  

Tumour Stage     Ascending Colon  10(4.50%)  

stage I  13(5.98%)  Transverse Colon  1(0.50%)  

stage II  64(28.96%)  Descending Colon  3(1.40%)  

Stage III  89(40.27%)  Sigmoid Colon  22(10.00%)  

Stage IV  36(16.29%)  Rectosigmoid   12(5.40%)  

Blank    19(8.59%)  Rectum  96(43.40%)  

    Anorectum  18(8.10%)  

    Anus  13(5.90%)  

    More than 1 site  11(5.00%)  
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30-39  27(12.2%)  12(44.4%)  15(55.6%)  

40-49  26(11.8%)  11(42.3%)  15(57.7%)  

50-59  59 (26.7%)  23(39.0%)  36(61.0%)  

60-69  46(20.8%)  20(43.5%)  26(56.5%)  

70-79  34(15.4%)  14(41.2%)  20(58.8%)  

80-89  9(4.1%)  4(44.4%)  5(55.6%)  

90-99  1(0.5%)  0(0%)  1(100%)  

  

Figure 1 shows the incidence rate of colorectal cancer at KATH from 2009 to 2015. The 

annual incidence rate of colorectal cancer increased steadily from 2009 to 2012 (0.4, 0.5, 

0.56 and 0.63 per 100,000 population). From 2012, there was a sharp increase incidence 

followed by a sharp decrease in incidence in 2014 to 0.71 per 100,000 populations. Then 

in 2015 the incidence increased to 0.92 per 100,000 populations. The overall crude annual 

incidence of colorectal cancer at KATH was 4.62 per 100,000 populations.  

 

Figure 4.1: Annual incidence rate of colorectal cancer at KATH from 2009 to 2015 

Table 4.5 shows the yearly crude incidence rate of colorectal cancer between males and 

females.  Overall crude incidence rate was higher in females (5.15 per 100,000 populations 

per annum) than in males (4.06 per 100,000 populations).   

Table 4.5: Yearly Incidence Rate of colorectal cancer between males and females at 

KATH  
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Year   Frequency  Crude Incidence 

Males  

Crude Incidence 

Females  

Crude Incidence Both 

sexes  

2009  19  0.35  0.45  0.4  

2010  24  0.35  0.65  0.5  

2011  27  0.3  0.81  0.56  

2012  30  0.52  0.73  0.63  

2013  43  0.73  1.06  0.9  

2014  34  0.78  0.65  0.71  

2015  44  1.04  0.81  0.92  

Overall  221  4.06  5.15  4.62  

  

Table 4.6 shows the age specific incidence and age standardized incidence rate of 

colorectal cancer at KATH. The overall crude incidence was 4.62 per 100,000 populations 

per annum. Females had an incidence of 5.15 and that of males was 4.06 per 100,000 

populations. Within the age groupings, females within the age group of 60-69 and males 

within the age group70-79 had the highest incidence of (36.89) and (33.46) respectively. 

For both sexes, the highest incidence (34.42) was within the age groups of 60-69 and 70-

79. The age specific standardized incidence rate using WHO world population as standard 

was 7.93 per 100,000 population  

    

Table 4.6: Age specific incidence and age standardised incidence rate of colorectal 

cancer at KATH.  

  Age specific  crude incidence rate per  Age standardised   

  

Age Grouping(years)  

   100, 000 population    incidence rate  

Male  Female  Both sexes  Both sexes  

0-9  0  0  0  0.00  

10-19  0.55  0.91  0.73  0.12  

20-29  1.7  0.84  1.24  0.20  

30-39  4.08  4.6  4.36  0.64  

40-49  5.52  7.09  6.33  0.80  

50-59  18.81  26.65  22.92  2.27  

60-69  31.65  36.89  34.42  2.30  

70-79  33.46  35.09  34.4  1.28  

80-89  26.42  19.66  22.18  0.30  

90-99  0  3.93  7.35  0.01  

Overall  4.06  5.15  4.62  7.93  
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Table 4.7 shows the clinical symptoms of colorectal cancer and their association with 

tumour location. Abdominal pain, constipation, anorexia, change in bowel habit, bleeding 

per rectum and anaemia had statistically significant associations (p< 0.05) in both 

univariate and multivariate analysis. Abdominal pain had significant increased odds of 

association (OR=4.61 and OR=8.58) with tumours located in the colon in both univariate 

and multivariate analysis respectively. Weight loss and passage of bloody stool had no 

significant association (p> 0.05) with specific tumour locations.   

Table 4.7: Association of clinical presentation with tumour located in the colon  

 
  Univariate analysis    Multivariate analysis    

Symptoms  

Abdominal Pain  

OR  

4.61  

95% CI  

(2.54 - 8.35)  

P Value  

0.0001  

OR  

8.58  

95%  CI (3.701 

- 19.876)  

P Value  

0.0001  

constipation  0.51  (0.27 - 0.97)  0.041  0.35  (0.149 - 0.803)  0.013  

Anorexia  0.35  (0.155 - 0.801)  0.013  0.26  (0.086 - 0.784)  0.017  

Weight loss  0.58  (0.326 - 1.025)  0.061  0.85  (0.359 - 2.007)  0.71  

Change in bowel 

habit  

0.34  (0.149 - 0 .771)  0.01  0.35  (0.133 - 0.901)  0.03  

Bleeding per rectum  0.13  (0.064-0.281)  0.0001  0.16  (0.071- 0.381)  0.0001  

Passage of bloody 

stool  

0.55  (0.289- 1.062)  0.075  0.83  (0.376 -1.853)  0.656  

Anaemia  0.35  (0.139- 0.887)  0.027  0.24  (0.071 - 0.790)  0.019  

 
Table 4.8 shows the association of clinical presentations with late stage tumours. Of all the 

symptoms, weight loss had the highest odds (1.775 and 2.077) of association with late stage 

tumours in both univariate and multivariate analysis and the association was statistically 

significant (p=0.039). Anorexia (1.104), Bleeding per rectum (1.141), Passage of bloody 

stool (1.287) and anemia (1.438), though were not statistically significant, had increased 

odds of association in univariate analysis with passage of bloody stool and anemia having 

increasing odds in multivariate analysis as well. Table 4.8: Association of clinical 

Presentation with Late Stage Tumour  

 
Symptoms  OR  95% CI  P Value  OR  95%  CI  P Value  

  Univariate Analysis     Multivariate     analysis     
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Abdominal Pain  0.978  (0.548-1.744)  0.939  0.831  (0.44-1.57)  0.569  

Constipation  0.961  ( 0.537-1.805)  0.985  0.897  (0.469- 1.716)  0.743  

Anorexia  1.104  (0.544-2.241)  0.784  0.755  (0.33-1.729)  0.507  

Weight loss  1.775  (1.001-3.150)  0.05  2.077  (1.036-4.164)  0.039  

Change in bowel 

habit  

0.838  (0.415-1.694)  0.623  0.75  (0.361- 1.562)  0.443  

Bleeding per 

rectum  

1.141  (0.639-2.036)  0.656  0.943  (0.504- 1.763)  0.853  

Passage of bloody 

stool  

1.287  ( 0.693-2.389)  0.424  1.274  (0.657- 2.471)  0.473  

Anaemia  1.438  ( 0.677-3.054)  0.344  1.204  (0.536- 2.702)  0.653  

  

Figure 4.2 shows the overall survival curve for colorectal cancer patients at KATH. From 

the graph 1, 2, 3, 4 and 5 years survival rates were 64%, 40%, 21% 16% and 16% 

respectively. The median survival time was 15 months with a confidence interval of (11.79-

18.21)  

  

Figure 4.2: Overall 5 years survival function curve in colorectal cancer patients at  

KATH.  
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Figure 4.3 shows the cumulative survival of colorectal cancer based on the cancer stage. 

From the graph, the survival rate for stage I was 90%, stage II (34%), stage III (12%) and 

stage 4 (0%). The difference in survival among the different cancer stages using log rank 

test was statistically significant (p=0.0001)  

  

Figure 4.3: Survival Curves for different stages of colorectal cancer.  

There was no statistically significant association between the socio-demographics such as 

age, gender and marital status with survival (p >0.05). With the lifestyle characteristics, 

family history was significantly associated with survival (p=0.036). Other lifestyle 

parameters such as presence of comorbidities, Hypertension, diabetes, alcohol intake and 

smoking showed no statistically significant association with survival (p >0.05) as shown 

in Table 4.9.  
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Table 4.9: Association of socio-demographic and lifestyle characteristics with 

survival using log rank test  

Variable  Median( OS)  P Value  

Age     0.241  

< 40  28    

40-49  17    

50-59  14    

60-69  14    

≥70  20    

Gender    0.996  

Female  15    

Male  14    

Marital Status    0.464  

Married  28    

Single  14    

Divorced  19    

Widowed  15    

Family History    0.036  

No  15    

Yes  --    

Presence of Comorbidities    0.25  

No  15    

Yes  15    

Hypertension    0.232  

No  17    

Yes  14    

Diabetes    0.588  

No  15    

Yes  28    

Alcoholic    0.717  

No  15    

Yes  21    

Smoked No    

15  

  

0.696  

Yes  13    

  

Table 4.10 shows the association of clinical and pathological parameters with colorectal 

cancer survival. Among the clinical parameters, chemotherapy as a treatment modality was 

significantly related to survival (p=0.0001). The median survival time of patient who 

underwent chemotherapy was higher (30 months) compared to those without 

chemotherapy (11) Table 4.10a. Body mass index (BMI) was also significantly associated 



 

44  

with survival (P= 0.036) with underweight patients having the least median survival time 

(11). For the pathological parameters, there were significant differences in the stage of 

tumour, lymph node metastasis and distance metastasis with survival (p< 0.05). Late staged 

tumours had low median survival time (14, 11months) compared to early staged tumours 

(36). Other parameters such as histological grade, depth of tumour invasion and tumour 

location were statistically not associated with survival.  

Table 4.10a: Association of clinical and pathological parameters with survival using 

log rank test  

Variable  Median( OS)  P Value  

Duration of Symptoms   0.567  

< 6  19   

6 to 12  14   

> 12  14   

Surgery   0.64  

No  15   

Yes  14   

Nature of Operation   0.741  

Emergency  14   

Elective  19   

Chemotherapy   0.0001  

No  11   

Yes  30   

Radiotherapy   0.402  

No  14   

Yes  17   

Both Chemo and 

Radiotherapy  

 

0.587  

No  15   
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Yes  15   

  

    

Table 4.10b: Association of clinical and pathological parameters with survival using 

log rank test  

Variable   Median ( OS)       P value  

BM1 Categories   0.036  

Underweight  11   

Normal  18   

Overweight  26   

Obese  23   

Pathological  

Tumour Location  

 

0.405  

Colon  14   

Rectum  17   

Anorectum  18   

Anal  12   

More than one site  19   

Histological Grade   0.332  

Well differentiated  14   

Moderately differentiated  15   

Poorly differentiated  30   

Undifferentiated  18   

Tumour Stage   0.0001  

Stage 1 Stage  

II  36  

 

Stage III  14   

Stage IV  11   

Depth of Tumour Invasion   0.07  

T2  28   

T3  14   
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T4  14   

Lymph Node Metastasis   0.0001  

N0  36   

N1  12   

N2  15   

Distant Metastasis   0.0001  

M0  19   

M1  11   

OS= Overall Survival  

Table 4.11 shows the association of socio-demographic and lifestyle characteristics with 

survival. Using cox regression analysis, family history was the only variable that had 

statistically significant association with survival in both univariate and multivariate 

analysis (p<0.05). Age, gender, marital status and the lifestyle characteristics were 

statistically not associated with survival (p>0.05). As age increases, the odds of surviving 

decreases as shown in the hazard ratios but was statistically not significant.  Male gender  

(HR: 1.00(0.67-1.49), being widowed (HR: 1.37(0.80- 2.33), presence of comorbidities 

(HR: 1.27(0.84-1.94) and having hypertension (HR: 1.31 (0.83- 2.08) had higher hazard 

ratios in both univariate and multivariate analysis, meaning the odds of survival in these 

parameters are low but statistically not significant.  

Table 4.11a: Association of socio-demographics and lifestyle characteristics with 

survival using Cox regression analysis  

   Univariate Analysis     Multivariate Analysis    

Variable  HR  95% CI  P Value  HR  95% CI  P Value  

Age < 

40  

  

1 (ref)  

  

  

  

  

  

  

  

  

  

  

40-49  0.51  (0.20-1.30)  0.16  0.49  (0.18-1.34)  0.159  

50-59  1.28  (0.71-2.33)  0.424  1.27  (0.63-2.54)  0.52  

60-69  1.30  (0.71-2.37)  0.399  1.36  (0.63-2.92)  0.465  

≥70  1.16  (0.61-2.21)  0.655  0.97  (0.42-2.20)  0.909  
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Gender 

Female  

  

1 (ref)  

  

  

  

  

  

  

  

  

  

  

Male  1.00  (0.67-1.49)  0.996  1.11  (0.71-1.74)  0.626  

Marital Status 

Married  

  

1 (ref)  

  

  

  

  

  

  

  

  

  

  

Single  0.91  (0.46-1.84)  0.799  0.94  (0.40-2.21)  0.877  

Divorced  0.75  (0.37-1.51)  0.423  0.90  (0.43-1.89)  0.781  

Widowed  1.37  (0.80- 2.33)  0.25  1.27  (0.68-2.37)  0.439  

Family History 

No  

  

1 (ref)  

  

  

  

  

  

  

  

  

  

  

Yes  0.37  (0.14 -0.99)  0.049  3.44  (0.09- 0.88)  0.029  

  

    

Table 4.11b: Association of socio-demographics and lifestyle characteristics with 

survival using Cox regression analysis  

  Univariate  Analysis    Multivariate   Analysis    

 Variable  HR   95% CI  P Value  HR  95% CI  P Value  

Presence of  

Comorbidities 

No  1 (ref)  

  

  

  

  

  

  

  

  

  

  

Yes  1.27  (0.84- 1.94)  0.262  1.29  (0.74-2.26)  0.734  

Hypertension 

No  

  

1 (ref)  

  

  

  

  

  

  

  

  

  

  

Yes  1.31  (0.83- 2.08)  0.244  1.11  (0.45-2.75)  0.734  

Diabetes No    

1 (ref)  

  

  

  

  

  

  

  

  

  

  

Yes  1.17  (0.65-2.10)  0.597  0.74  (0.35-1.55)  0.512  

Alcoholic 

No  

  

1 (ref)  

  

  

  

  

  

  

  

  

  

  

Yes  0.88  (0.42-1.81)  0.722  0.65  (0.25- 1.69)  0.401  

Smoked No    

1 (ref)  

  

  

  

  

  

  

  

  

  

  

Yes  0.84  (0.34-2.06)  0.703  1.40  (0.42-4.69)  0.607  

  

In both univariate and multivariate analysis, clinical parameters in the cox regression model 

showed, chemotherapy (p=0.0001), and being underweight (p< 0.05) as well as having 

both chemo and radiotherapy (p=0.042) in only multivariate analysis as significant 

prognostic factors in colorectal cancer survival. Chemotherapy was associated with high 

odds of survival (HR: 0.38 (0.25- 0.57) whereas having chemo radiotherapy (HR: 
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3.63(1.05-12.59) and being underweight (HR: 1.74(1.11-2.72) were associated with 

decrease odds of surviving. Duration of symptoms, surgery, nature of operation and having 

radiotherapy were statistically not associated with survival (p> 0.05) as shown in table 4.12  

    

Table 4.12: Association of Clinical parameters with survival using Cox regression 

analysis  

   Univariate Analysis    Multivariate Analysis    

Variable  HR  95% CI  P Value  HR  95% CI  P Value  

Duration of  

Symptoms  

< 6  

  

1 (ref)  

  

  

  

  

  

  

  

  

  

  

6 to 12  1.18  (0.671- 2.057)  0.573  1.23  (0.78-1.93)  0.38  

> 12  1.34  (0.759- 2.379)  0.311  1.23  (0.62-2.26)  0.491  

Surgery 

No  

  

1 (ref)  

  

  

  

  

  

  

  

  

  

  

Yes  1.11  (0.72 - 1.69)  0.648  3.82  (0.16-91.51)  0.408  

Nature of  

Operation  

Emergency  

  

0.99  

  

( 0.63-1.58)  

  

0.985  

  

3.41  

  

(0.14-82.49)  

  

0.451  

Elective  1 (ref)            

Chemotherapy No    

1 (ref)  

  

  

  

  

  

  

  

  

  

  

Yes  0.38  (0.25- 0.57)  0.0001  0.23  (0.13-0.41)  <0.0001  

Radiotherapy No    

1 (ref)  

  

  

  

  

  

  

  

  

  

  

Yes  0.82  (0.51- 1.32)  0.413  0.56  (0.20-1.60)  0.282  

Both Chemo and  

Radiotherapy No  

1 (ref)  

  

  

  

  

  

  

  

  

  

  

Yes  0.87  (0.52-1.46)  0.596  3.63  (1.05-12.59)  0.042  

BM1 Categories 

Normal  

  

1 (ref)  

  

  

  

  

  

  

  

  

  

  

Underweight  1.74  (1.11-2.72)  0.016  1.78  (1.11-2.86)  0.017  

Overweight  0.95  (0.51-1.75)  0.86  0.93  (0.48-1.78)  0.817  

Obese  0.94  (0.46-  1.89)  0.852  0.95  (0.46-1.98)  0.894  
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Table 4.13 shows the association of pathological parameters with survival using cox 

regression analysis. Stage of tumour, depth of tumour invasion, lymph node metastasis and 

distant metastasis were significant prognostic factors in univariate analysis (P< 0.05).  

Late stage tumours (Stage III (HR: 9.41(1.29- 68.58), p=0.027 and stage IV (HR: 12.89 

(1.74-95.24), P=0.012) were associated with worse survival. Similarly T stage (T3 (HR: 

3.42(1.05-11.11) P=0.041 and T4 (HR: 3.51(1.09-11.33) P=0.036), N stage (N1 (HR:  

2.65(1.58-4.43), P=0.0001 and N2 (HR: 2.42(1.24-4.73), P=0.009) and M1 (HR: 

12.16(1.37-3.40) P=0.001) were associated with lower odds of survival. Other parameters 

such as tumour location and histological grade were statistically not  

significant.  

Table 4.13 Association of pathological parameters with survival using Cox 

regression analysis  

   Univariate Analysis    Multivariate Analysis    

Variable  HR  95% CI  P Value  HR  95% CI  P Value  

Tumour Location 

Colon  

  

1 ref  

  

  

  

  

  

  

  

  

  

  

Rectum  0.99  (0.64 -1.53)  0.965  0.86  (0.50- 1.48)  0.592  

Anorectum  0.41  (0.14 -1.14)  0.088  0.40  (0.12-1.37)  0.144  

Anal  1.12  (0.49 -2.5)  0.79  2.15  (0.69-6.62)  0.183  

More than one site  1.28  (0.49-3.28)  0.612  0.76  (0.22-2.64)  0.66  

Histological Grade 

Well differentiated  

  

1 ref  

  

  

  

  

  

  

  

  

  

  

Moderately 

differentiated  

1.62  (0.94 -2.80)  0.085  1.33  (0.70-2.52)  0.377  

Poorly differentiated  1.58  (0.77-3.55)  0.229  1.01  (0.35-2.91)  0.986  

Undifferentiated  1.66  (0.75-3.33)  0.193  1.56  (0.63-3.85)  0.338  

Tumour Stage  

Stage 1  

  

1 ref  

  

  

  

  

  

  

  

  

  

  

Stage  II  4.12  (0.55-30.84)  0.168  2.00  (0.16- 25.79)  0.595  

Stage III  9.41  (1.29- 68.58)  0.027  4.97  (0.28-87.64)  0.274  

Stage IV  12.89  (1.74-95.24)  0.012  13.34  (0.49-359.01)  0.123  

Depth of Tumour  

Invasion 

T2  

  

1 ref  

  

  

  

  

  

  

  

  

  

  

T3  3.42  (1.05-11.11)  0.041  1.67  (0.37-7.61)  0.508  

T4  3.51  (1.09-11.33)  0.036  1.93  (0.43 -8.59)  0.389  
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Lymph Node  

Metastasis 

N0  

  

1 ref  

  

  

  

  

  

  

  

  

  

  

N1  2.65  (1.58-4.43)  0.0001  1.01  (0.25-4.08)  0.991  

N2  2.42  (1.24-4.73)  0.009  0.71  (0.17- 2.95)  0.641  

Distant Metastasis  

M0  

  

1 ref  

  

  

  

  

  

  

  

  

  

  

M1  2.16  (1.37- 3.40)  0.001  0.49  (0.11-2.18)  0.352  

    

Table 4.14 shows the association between Carcinoembryonic antigen (CEA) levels and 

liver function test with survival. The levels of CEA and all parameters considered under 

the liver function test were statistically not significant in both univariate and multivariate 

analysis (p>0.05) hence no association with survival. In both Univariate and multivariate 

analysis, level of survival was lower in relation to elevated levels of ALT (HR: 1.76 (0.61-

5.08), Total protein (HR: 2.69 (0.35-20.33), and Globulin (HR: 1.08 (0.51-2.29) but their 

association with survival was statistically not significant (p>0.05). Also the hazard ratios 

were higher in low level of albumin (HR: 1.06 (0.52-2.16), elevated levels of CEA (HR: 

1.04 (0.53-2.04), AST (HR: 1.33 (0.47-3.79), and ALP (HR: 1.07(0.52- 

1.99) meaning the odds of survival was lower in these parameters in univariate analysis.   
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Table 4.14: Association between CEA and Liver function with Survival using Cox 

regression analysis  

   Univariate Analysis    Multivariate Analysis    

Variable  HR  95% CI  P Value  HR  95% CI  P Value  

CEA 

Normal  

  

1 ref  

  

  

  

  

  

  

  

  

  

  

Elevated  1.04  (0.53-2.04)  0.919  0.81  ( 0.39-1.71)  0.586  

AST Normal    

1 ref  

  

  

  

  

  

  

  

  

  

  

Elevated  1.33  ( 0.47-3.79)  0.596  0.36  ( 0.02-7.06)  0.505  

ALT Normal    

1 ref  

  

  

  

  

  

  

  

  

  

  

Elevated  1.76  ( 0.61-5.08)  0.293  5.97  ( 0.29-121.04)  0.244  

ALP 

Normal  

  

1 ref  

  

  

  

  

  

  

  

  

  

  

Elevated  1.07  ( 0.52-1.99)  0.968  0.81  ( 0.37-1.74)  0.583  

GGT  

Normal  

  

1 ref  

  

  

  

  

  

  

  

  

  

  

Elevated  0.94  ( 0.29-3.08)  0.917  0.65  ( 0.14-2.92)  0.571  

Total protein 

Normal  

  

1 ref  

  

  

  

  

  

  

  

  

  

  

Low  0.99  ( 0.41-2.41)  0.991  1.54  ( 0.42-5.57)  0.512  

Elevated  2.69  ( 0.35-20.33)  0.339  2.76  ( 0.31-24.36)  0.36  

Albumin 

Normal  

  

1 ref  

  

  

  

  

  

  

  

  

  

  

Low  1.06  ( 0.52-2.16)  0.88  0.97  ( 0.33-2.88)  0.956  

Globulin 

Normal  

  

1 ref  

  

  

  

  

  

  

  

  

  

  

Low  0.29  ( 0.04- 2.14)  0.223  0.14  ( 0.01-1.49)  0.104  

Elevated  1.08  ( 0.51-2.29)  0.831  1.27  ( 0.43-3.69)  0.665  

HR; Harzard Ratio, CEA; carcinoembryonic antigen, AST; Aspartate aminotransferase, ALT; Alanine 

aminotransferase, ALP; Alkaline phosphatase, GGT; Gama-Glutamyl transferase  

Table 4.15 shows the association between haematological parameters and colorectal cancer 

survival.  Low levels of RBC (HR: 59.4(6.28-262.77), P<0.001) was significantly 

associated with worse survival in multivariate analysis. Also low MCV was significantly 

associated with worse survival in both univariate (HR: 2.15 (1.08-4.28), P=0.029) and 

multivariate analysis (HR: 57.1(4.19-376.19) P=0.002). Lastly, there was a statistically 

significant association between RDW-SD and survival (p= 0.0001) in multivariate 

analysis. Low RDW-SD was associated with worse prognosis in colorectal cancer survival 
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(HR: 74.78 (5.51-401.32). All other parameters showed no statistically significant 

association with survival (p>0.05).  

Table 4.15a: Haematological parameters as prognostic factors in colorectal cancer 

using Cox regression analysis  

   Univariate Analysis    Multivariate Analysis    

Variable  HR  95% CI  P Value  HR  95% CI  P Value  

WBC  

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Elevated  1.91  (0.78-4.67)  0.157  0.15  ( 0.02-1.0)  0.05  

RBC  

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Low  1.52  ( 0.68-3.43)  0.31  59.4  ( 6.28-262.77)  <0.001  

Elevated  0.67  ( 0.18-2.55)  0.556  2.15  ( 0.26-17.10)  0.478  

HgB 

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Low  1.76  ( 0.76-4.10)  0.189  2.86  ( 0.27-29.74)  0.379  

Elevated  1.31  ( 0.27-6.37)  0.736  0.21  ( 0.006-7.06)  0.383  

HCT  

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

low  1.85  ( 0.72-4.79)  0.203  0.08  ( 0.005-1.32)  0.078  

MCV  

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Low  2.15  ( 1.08-4.28)  0.029  57.1  (4.19-376.19)  0.002  

Elevated  --  ---------------  -------  ------  ---------------  --------  

MCH  

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Low  1.24  ( 0.54-2.283)  0.614  1.06  ( 0.24-4.73)  0.938  

Elevated  0.41  ( 0.12-1.19)  0.100  0.39  ( 0.06-2.50)  0.326  

WBC; White blood cells, RBC; Red blood cells, HgB; Haemoglobin, HCT; Haematocrit MCV; Mean  

Corpuscular Volume, MCH; Mean Corpuscular hemoglobin  

    

Table 4.15b: Haematological parameters as prognostic factors in colorectal cancer 

using Cox regression analysis  

  Univariate  Analysis    Multivariate  Analysis    

Variable  HR  95% CI  P Value  HR  95% CI  P Value  

MCHC  

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Low  1.84  ( 0.70- 4.82)  0.217  1.35  ( 0.12-15.43)  0.811  

Elevated  0.73  ( 0.17-3.17)  0.672  0.99  ( 0.07-14.47)  0.997  

PLT 

Normal  

  

ref 1  
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Low  0.82  ( 0.23-2.36)  0.709  1.11  ( 0.18-6.69)  0.91  

Elevated  1.02  ( 0.39-2.68)  0.961  0.32  ( 0.03-3.19)  0.338  

RDW-SD  

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Low  1.5  ( 0.44-5.07)  0.515  74.78  ( 5.51-401.32  0.0001  

Elevated  1.51  ( 0.72-3.16)  0.279  0.48  ( 0.09-2.51)  0.382  

PWD  

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Low  1.33  ( 0.50-3.54)  0.561  0.4  ( 0.07-2.41)  0.332  

Elevated  0.61  ( 0.23-1.60)  0.316  0.62  ( 0.12-3.25)  0.576  

MPV  

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Low  1.17  ( 0.52-2.61)  0.701  0.8  ( 0.17-3.9)  0.786  

Elevated  0.61  ( 0.14-2.69)  0.517  0.76  (0.13-4.64)  0.768  

P-LCR 

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Low  1.15  ( 0.40-3.27)  0.717  0.52  ( 0.03-10.32)  0.668  

Elevated  ----------  ---------------  ---------  -----------  ---------------  --------  

PCT 

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Low  1  (0.33-3.00)  0.995  4.33  ( 0.73-25.56)  0.105  

Elevated  0.855  (0.42-1.76)  0.67  2.29  ( 0.45-11.65)  0.318  

MCHC; Mean Corpuscular Hemoglobin, PLT; Platelet Count, RDW-SD; Red Blood Cell distribution Width, PWD; Platelet 

Distribution Width, MPV; Mean Platelet Volume, P-LCR; Platelet large cell ratio, PCT; Plateletcrit.   

    

Table 4.15c: Haematological parameters as prognostic factors in colorectal cancer 

using Cox regression analysis  

  Univariate  Analysis    Multivariate  Analysis    

Variable  HR  95%CL  p value  HR  95%CL  P value  

Neut% 

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Low  ------  -------------  ------  -------  ---------------  -------  

Elevated  1.11  ( 0.39-3.19)  0.848  2.29  ( 0.44-11.85)  0.32  

Lymph%  

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Low  1.54  ( 0.76-3.15)  0.231  1.64  ( 0.47-5.68)  0.433  

Elevated  3.26  ( 0.93-11.35)  0.064  13.8  (1.28-148.67)  0.03  

Mono%  

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Low  ------  ---------------  ---------  ---------  -------------  -------  

Elevated  1.5  ( 0.76-2.94)  0.241  1.69  ( 0.43-6.72)  0.455  

Eosin% 

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  



 

54  

Low  1.93  ( 0.81-4.62)  0.136  2.81  ( 0.43-8.46)  0.283  

Elevated  9.74  ( 2.11-44.86)  0.003  1.65  ( 0.03-80.244)  0.801  

Baso% 

Normal  

  

ref 1  

  

  

  

  

  

  

  

  

  

  

Elevated  1.41  ( 0.66-3.04)  0.373  2.82  ( 0.75-10.59)  0.124  

Neut: Neutrophil, Lymph; Lymphocyte, Mono; Monocyte, Eosin; Eosinophil, Baso; Basophil  

Table 4.16 shows the overall quality of life of colorectal cancer patients and a comparison 

between colon and rectal cancer patients using the EORTC QLQ-C30. The global health 

status which assess the overall quality of life had a mean score of 64.15±24.58 hence the 

overall quality of life among the patients was moderate.  Colon cancer patients (72.8±21.7) 

had a better quality of life compared to rectal cancer patients (56.9±20.7) and the difference 

in the quality of life was statistically significant ( p=0.039). Overall, the function scales 

assessment was good among the patients with physical function having the highest scores 

of 84.61±24.58 and emotional function having the least score 66.36±26.32. Between colon 

and rectal cancer patients, there was a statistically significant difference in the cognitive 

function (p=0.0134) with colon cancer patients (88.9±13.5) having better cognitive 

function than rectal cancer patients (75.0±16.3). With the exception of financial difficulty 

33.0(0.0-100), pain 17.0(0.0-33.0) and fatigue (22.0(0.0-33.0), the symptom scale 

assessment was good among the patients. Comparison of the symptoms score between 

colon and rectal cancer cases showed a significant difference in constipation (p=0.0337) 

with rectal cancer patients experiencing worse symptoms than colon cancer patients.  

Overall few patients experienced financial difficulty (33.0(0.0-100).  

Table 4.16: Comparison of Quality of life between Colon and Rectal cancer patients 

using the EORTC QLQ C30  

Variable  Overall  

Mean ± SD  

Rectal  

Mean± SD)  

Colon  

Mean± SD)  

P value  

Global Health 

Status/QOL  

64.15±24.58  56.9±20.7  72.8±21.7  0.0399  

  

C30 Functional Scales  
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Physical functioning  84.61 ±24.58  79.6±30.2  90.6±14.3  0.2058  

Role functioning  81.82 ±25.41  77.8±29.6  86.7±19.1  0.3247  

Emotional functioning  66.36 ±26.32  58.3±29.1  76.1±19.2  0.0516  

Cognitive functioning  81.30 ±16.45  75.0±16.3  88.9±13.5  0.0134  

Social functioning  79.27 ± 26.66  75.9±26.9  83.3±26.7  0.4332  

  

C30 Symptom Scales  

  

Median IQR  

  

  

  

  

  

  

Fatigue  22.0( 0.0-33.0)  8.25(0.0-22)  0.0(0.0-11)  0.1887  

Nausea/Vomiting  0.0( 0.0- 17.0)  17(0.0-21)  0.0(0.0-17)  0.1496  

Pain  17.0( 0.0-33.0)  17(12.8-50)  17( 0.0-33)  0.8362  

Dyspnea  0.0( 0.0-33.0)  0.0(0.0-33)  0.0(0.0-33)  0.9673  

Insomnia  0.0( 0.0-33.0)  0.0(0.0-67)  0.0(0.0-0)  0.1763  

Appetite loss  0.0( 0.0-33.0)  0.0(0.0-67)  0.0(0.0-33)  0.3151  

Constipation  0.0( 0.0-33.0)  16.5( 0.0-67)  0.0(0.0-0)  0.0337  

Diarrhea  0.0( 0.0-33.0)  0.0( 0.0-75.3)  0.0( 0.0-0.0)  0.0684  

Financial difficulties  33.0( 0.0-100)  33( 0.0-100)  33( 0.0-100)  0.7514  

Scores ranges from 0 to 100. In the functional scale higher score = good quality of life, lower score = poor  In 

symptom scale, higher score=poor quality of life, lower =good, SD= standard deviation  

Table 4.17 shows the quality of life between colon and rectal cancer patients using the 

EORTC CR 29 Colorectal cancer specific questionnaire. In the functional scale, body 

image had the highest score (85.25± 22.35) and a comparison between colon and rectal 

cancer patients showed a significant difference (p=0.0261). In the symptom scale, 

flatulence was the most common symptom with the highest score (33(0.0-67.0). Overall, 

patients had good symptom score. With the exception of bloating pain which was  

statistically significant              (p=0.0427) between colon and rectal cancer patients, all 

other symptom parameters were statistically not significant. Among the cancer patients, 7  

(21.21%) had stoma and majority of the rectal cancer patients had stoma care problems 

(67(16.5-67).  

Table 4.17: EORTC CR 29 Colorectal cancer specific questionnaire for assessment 

of quality of life between colon and rectal cancer patients  

Variable  Overall  
Mean ± SD  

Rectal   
Mean ± SD  

Colon   
Mean ± SD  

P value  

CR29 Functional Scale  

Body Image  
  

85.25±  22.35  

  

78.4±26.1  

  

93.4±13.7  

  

0.0261  
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Anxiety  67( 33-100)  67( 33-100)  67( 33-100)  0.6165  

Weight  76.82± 30.63)  76±29.8  77.8±32.6  0.8696  

CR29 Symptom Scale  

Urinary Frequency  
  

17(0.0-58.50)  

  

8.50(0.0-54.3)  

  

17( 0.0-67.0)  

  

0.5949  

Blood and Mucus in stool  0.0( 0.0-0.0)  0.0(0.0-4.25)  0.0( 0.0-0)  0.6068  

Stool Frequency  17(0.0-33.0)  17(0.0-37.3)  17( 0-33.0)  0.4339  

Urinary Incontinence  0.0(0.0-33.0)  0.0(0.0-33)  0.0( 0-33)  0.7063  

Dysuria  0.0(0.0-0.0)  0.0(0.0-33)  0.0( 0.0 -0)  0.4953  

Abdominal Pain  0.0(0.0-67.0)  16.5(0.0-100)  0.0( 0-33)  0.4128  

Buttock Pain  0.0(0.0-33.0)  0.0( 0.0-33)  0.0( 0.0-33)  0.2124  

Bloating Pain  0.0(0.0-33.0)  0.0( 0.0-0.0)  0.0( 0.0-33)  0.0427  

Dry Mouth  0.0(0.0-16.50)  0.0( 0.0-8.25)  0.0( 0.0-33)  0.6146  

Hair Loss  0.0(0.0-33.0)  0.0( 0.0-8.25)  0.0(0.0-67)  0.5856  

Taste  0.0(0.0-33.0)  0.0( 0.0-33)  0.0( 0.0-33)  0.6343  

Flatulence  33(0.0-67.0)  33( 0.0-67)  33( 0.0-67)  0.8388  

Faecal Incontinence  0.0(0.0-0.0)  0.0( 0.0-8.25)  0.0( 0.0-0.0)  0.999  

Sore Skin  0.0(0.0-33.0)  0.0( 0.0-33)  0.0( 0.0-0.0)  0.3855  

Embarrassment  0.0(0.0-33.0)  0.0(0.0-41.5)  0.0( 0.0-33)  0.2299  

Presence of Stoma        0.4134  

Yes  7 (21.21%)  5(71.43%)  2(28.57%)    

No  26 (78.79%)  13(50%)  13(50%)    

Stoma Care Problems  33(0.0-67.0)  67( 16.5-67)  0.0(0.0-24.8)  0.111  

Scores ranges from 0 to 100. In the functional scale higher score = good quality of life, lower score = poor   
In symptom scale, higher score=poor quality of life, lower, SD= standard deviation  

CHAPTER FIVE  

5.0 DISCCUSION  

5.1 CLINICAL PATTERNS AND PRESENTATIONS OF COLORECTAL  

CANCER AT KATH  

The clinicopathological patterns of colorectal cancer have been reported to vary in different 

geographical regions. In the western world, colorectal cancer is a disease of older patients, 

with most being diagnosed after the age of 50 years (Center et al., 2009a) whereas 

colorectal cancer in African population tends to present at a young age with advanced 

aggressive disease and associated poor prognosis (Sule and Mandong, 1999). In this 

retrospective study, we review the clinicopathological patterns and presentations of 

colorectal cancer at Komfo Anokye Teaching Hospital.  The mean age of participants (54 

±16.8) years (Table 4.1) reported in this study is similar to findings in other African studies 
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which reported mean ages of 53 year in Nigeria (Akinola and Arigbabu, 1994) , 58.8 years 

in Tunisia (Missaoui et al., 2010), 58 years in Ghana (Dakubo et al., 2014), 50 years in 

Central sudan(Taha et al., 2015) and 50.8 years in Burundi(Ntagirabiri et al., 2016). Most 

studies in Africa show average ages  between 43 and 46 years (Abou-Zeid et al., 2002; 

Irabor and Adedeji, 2009; Chalya et al., 2013b).  However, the mean age described in this 

study is younger than the age described in most developed  countries (Koo et al., 2008; 

Altekruse et al., 2010). In  the United States, from 2003-2007, the median age at  diagnosis 

was 70 years (Koo et al., 2008). The peak age of presentation in this study was in the age 

range 51-60 years ( 26.2%) which  coincides with a  

retrospective study by Abdalla et al. (2007) and Irabor et al. (2014).   

The probability of being diagnosed with colorectal cancer increases after 40 years of age, 

rises progressively from 40, and  sharply after age 50 (Food, 2007; Ries et al., 2008).  

Studies have shown that, more than 90% of colorectal cancer cases occur in people aged 

50 or older (Ries et al., 2008). In Africa, colorectal cancer mostly affect the young ( <40 

years). Colorectal cancer incidence among the young (age less than 40 years) in this study 

was 22%  (Table 4.1) which is similar to findings in Egypt by Gado et al. (2014) where 

25% of CRC occurred in  patients aged less than 40 years. Higher incidence was reported 

by Abdalla et al. (2007) in Khartoum hospital where  35.4% of patients were 40 years or 

less. In Saudi Arabia and Iran, incidence in patients below 40 years ranges from 17-36% 

(Al-Ahwal and Al-Ghamdi, 2005; Pahlavan and Kanthan, 2006) whereas in the western 

countries, the incidence is about 2-6% (Cascinu et al., 1996; Cusack et al., 1996;  

Mitry et al., 2001). All these data reflects that, colorectal cancer in Middle East and Africa 

is more common in the young than  in Western countries.  Colorectal cancer in the younger 

age group has been shown to present a diagnostic and therapeutic problem and prognosis 

tends to be less favorable (Sule and Mandong, 1999). The increasing incidence of CRC  in 

the young in low-risk communities necessitates family screening for genetic mutations 
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(HNPCC) since genetic factors may play an important role in the development of this 

disease. This makes early detection and management an important measure in order to 

reduce incidence and mortality. On the other hand, it may be related to improvements in 

medical interventions and or to dietary factors since the young Africans tend to live more 

Westernized life-style.   

Contrary to prevoius studies in Ghana (Dakubo et al., 2010a; Dakubo et al., 2014), and 

other african countries (Ojo et al., 1991; Boytchev et al., 1999; Seleye-Fubara and Gbobo, 

2004) the gender prevalence of CRC in our study (Table 4.1) was in favour of females, 

with male: female ratio of 1:1.3 as compared to other studies which reported higher 

prevalence in males. Globally, incidence  rates are considerably higher in males than in 

females (Siegel et al., 2012).  This has been attributed to the higher adoption of certain risk 

behaviors associated with colorectal cancer such as: smoking, heavy alcohol consumption 

and obesity in men (Center et al., 2009a; Missaoui et al., 2010). The decreased incidence 

of colorectal cancer in women and female animals has been linked to a role of female 

hormones. In vitro evidence has demonstrated that estrogen regulates the cell growth of 

colonic mucosa and inhibits cell proliferation of colonic tumors through binding to 

estrogen receptors (Issa et al., 1994; Campbell-Thompson et al., 2001). The current 

findings of higher prevalence of CRC in females could be attributed to high partronage of 

hospital attendance by females compared to males in our local setting since females are 

more conscoius of their health and hence report to hospital for the least discomfort they 

expericence.   

The prevalence of comorbidities among colorectal cancer patients in this current study was 

24.9% (Table 4.1). A retrospective study by Van Leersum et al. (2013) in south of  

Netherlands recorded an increase prevalence rate from 47% to 62%. Other findings from 

Van Leersum studies indicated that hypertension and cardiovascular diseases were most 
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prevalent comorbidities and this supports results from our current study where 

hypertension (19.9%) was the most prevalent comorbidity among the CRC patients.  

Risk of developing colorectal cancer is high for patients with a positive family history or 

underlying predisposing condition like ulcerative colitis. In this study, a family history of 

colorectal cancer was reported in 16 (7.2%) of cases, a figure which is higher than 5.4% 

and 4.3% reported by (Chalya et al., 2013b) in Tunisia and  (Azadeh et al., 2007) in Iran 

but similar to findings by Kumar et al. (2015)  in Oman who recorded 8.6%. This suggests 

that genetic factors may be playing an important role in the development of this disease in 

our country.  

The majority of patients presented with symptoms of weight loss 44.8%, bleeding per 

rectum 39.8% and abdominal pain 38.9%. In a study by (Dakubo et al., 2010a) in Accra, 

Ghana, bleeding per rectum was the commonest symptom which concurs with studies in 

other developing countries (Yawe et al., 2007). According to Giordano and Jatoi (2004), 

the prevalence of weight loss is higher in patients with late stage cancers. Tisdale (2009) 

explained that tumor and host factors are responsible for the progressive attrophy of 

adipose tissue and skeletal muscle that results in weight loss in about 50% cancer of 

patients. The overall mortality rate in the present study was 46.6%, a figure which is higher 

than 6.1% reported by Dakubo et al. (2010a) in Ghana and 10.% reported by Chalya et al. 

(2013a) The high mortality rate in our study may be attributed to the fact that most patients 

presented with late staged cancers.  

Findings from this study ( Table 4.3) also shows that the major anatomical site of CRC was 

the rectum (43.4%), followed by the caecum (15.8%) and sigmoid colon (10%). This trend 

is supported by findings from a  systematic review by (Graham et al., 2012) who found 

that the major anatomical site of CRC in sub saharan Africa was the rectum (in 46% of 

cases), followed by the  caecum (17%).This trend is also similar to findings  in a 
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retrospective study by Abdalla et al. (2007) in Sudan but contrasts with the right-side 

preponderance (proximal shift) reported (Guraya and Eltinay, 2006)  in Saudi Arabia and 

in developed countries (Takada et al., 2002). Majority of the patients presented with late 

stage cancers (Stage III, 40.3%). Adenocarcinoma was the most common histological type 

(68.3%) with moderately differenciatiated tumours accounting for (47.8%) of the cases. 

These findings are in agreement with studies by (Missaoui et al., 2010; Chalya et al., 

2013a) who reported similar histopathological patterns. Many reasons have been ascribed 

to the late presentation of patients with CRC. In our local settings, the reason could be that 

warning symptoms may  be taken for granted by many patients who may not relate them 

to serious disease and so be ignored. Other reasons could be  ignorance with misconception 

on the cause of CRC, lack of awareness of the disease, low standard of education, 

insufficient diagnostic and therapeutic equipment and lack of screening programs in this 

region (Chalya et al., 2013a).     

5.2 INCIDENCE RATE OF COLORECTAL CANCER  

Cancers of the colon and rectum are the 5th leading cancers diagnosed in West Africa after 

cervical, breast, prostate, and liver cancers, with an age standardized incidence rate of 4.9 

per 100,000 persons per year (GLOBOCAN, 2008). There is a marked variation in the 

incidence of colorectal cancer worldwide, with western countries having a high rate 

compared to Africa (Center et al., 2009a; Jemal et al., 2011).  However, a rising incidence 

of colorectal cancer has been reported from various parts of Africa which were considered 

low incidence areas  (Adesanya and da Rocha-Afodu, 2000; Seleye-Fubara and Gbobo, 

2004). Findings from this study show that( Table 4.5), the overall crude annual incidence 

of colorectal cancer at KATH was 4.62 per 100000 populations. Overall crude incidence 

rate was higher in females (5.15 per 100,000 populations per annum) than in males (4.06 

per 100,000 populations). For both sexes, the highest incidence (34.42) was within the age 

groups of 60-69 and 70-79.  The age specific standardized incidence rate using WHO world 
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population as standard was 7.93 per 100,000 populations. These findings are comparatively 

lower than results by Dakubo et al. (2010a) in Accra, Ghana  where the number of new 

cases seen annually was 32.8 in a population of about 3,000,000 18. The crude incidence 

rate was 11.18 per 100,000 population in both sexes. According to a study by Laryea et al. 

(2014),  on cancer incidence in Ghana, using the population based cancer registry in 

Kumasi, the estimates for crude incidence and age standardized incidence of colorectal 

cancer was in the range of 0.1 to 0.3 per 100,000. Compared to our current estimates, there 

have been a drastic increase in the incidence of colorectal cancer over the years, although 

not as high as reported in the developed countries. This could be due to adoptation of 

western diets, which are mostly high in fat and less in fiber, resulting in obesity which is a 

risk factor for CRC. Incidence rates reported in other developing countries are similar to 

our current findings. The age standardized incidence rate for colorectal cancer in United 

Arab  

Emirates was 6.8/ 100,000 person per year, which is similar to our current estimate. 

Previous studies  have shown incidence reports of  1.7  cases  per 100,000  person  per  

year  in  some  Western  African countries  to  51.7  cases  per  100,000  person  per  year  

in North America (Al-Shamsi et al., 2011).   

5.3 ASSOCIATION OF CLINICAL PRESENTATION WITH TUMOUR 

LOCATION AND STAGE  

In this hospital based retrospective study, we were able to prove that there are significant 

differences in the clinical presentations of the patients depending on tumour location and 

stage. Finding from this study (Table 4.7)  shows that, abdominal pain is significantly 

associated with colon cancers where as constipation, anorexia, change in bowel habit, 

bleeding per rectum and anaemia are more prevalent in non colon cancers (rectum, 

anorectum and anal cancers) in both univariate and multivariate analysis. This agrees with 

results from (Peedikayil et al., 2009) in India who reported bleeding per rectum and 
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constipation to be associted with distal CRC and abdominal pain with proximal CRC. 

Studies by (Vanek et al., 1986; Alexiusdottir et al., 2012), reported that, colon cancers 

were associated with higher incidence of anaemia.   

A study by Ben-Ishay et al. (2013) indicated that patients in the late TNM stages presented 

with significantly  more weight loss (P= 0.04) . This is supported by findings from this 

current study which showed that, weight loss was significantly associated with  late TNM 

stage cancers ( Table 4.8). Other studies have also reported change in bowel habit and 

abdominal pain to be associated with late TNM stage tumours, and  bleeding per rectum 

with early TNM stage (Cappell and Goldberg, 1992; Alexiusdottir et al., 2012), however 

this trend was not observed in this current study.  

5.4 SOCIAL, CLINICAL AND PATHOLOGICAL PARAMETERS AS 

PROGNOSTIC FACTORS IN COLORECTAL CANCER.    

Globally,colorectal cancer survival has improved in the last few decades, due partly to 

earlier detection and more effective treatments (Faivre-Finn et al., 2002). However, CRC 

is still one of the major causes of cancer deaths in developing countries. In developing  

Asian countries, the five-year survival rates range from 28% to 42% (McMichael et al., 

1980; Sankaranarayanan et al., 2011) compared with more than 60% in the US, Japan and 

Switzerland (Gelboin, 1980; Vargas and Thompson, 2012). In this study, the overall five 

years survival   rates was 16%,(Figure 4.2) which is extremely lower than the typically 

reported survival rates in developed countries. The 1, 2, 3 and 4 years survival rates were 

64%, 40%, 21% and 16% respectively (Figure 4.1). A  population-based study by 

Sankaranarayanan et al. (2011) on Cancer survival in Africa, Asia, and Central  

America reported that, survival for colorectal (large bowel) cancer varied from 4% in the 

Gambia to 60 % in Seoul, Republic of Korea. The survival figures were less than 8% in 

the sub-Saharan African countries of the Gambia and Uganda and less than 30% in Harare, 

Zimbabwe, all of which have poorly-developed cancer health care infrastructure and 

http://survcan.iarc.fr/survivalchap11.php?Id=11
http://survcan.iarc.fr/survivalchap11.php?Id=11
http://survcan.iarc.fr/survivalchap11.php?Id=11
http://survcan.iarc.fr/survivalchap11.php?Id=11
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limited availability of and accessibility to curative treatments for most patients. In  China, 

the overall 5-year post-operative survival rate was 60.8% in colorectal cancer patients. 

Other research studies from Iran have indicated 5-year  survival rates of colorectal cancer  

27.2% and 61% (Mehrabani et al., 2012).  

CRC survival largely depends upon the stage of the disease at diagnosis. Five-year survival 

rates for CRC typically range from 90% for localized cancers, 70% for regional cancers, 

to 10% for distant metastatic cancers (Haggar and Boushey, 2009).  In this study, the 

overall survival  rates based on CRC stage were  90%, for stage I,  34%  for stage II, 12% 

for stage III and 0% for stage 4 (Figure 4.3). The difference in survival among the different 

cancer stages using log rank test was statistically significant (p=0.0001). Al-Ahwal et al. 

(2013) in Saudi Arabia recorded 63.3% for patients with localized disease, 50.2% for those 

with regional disease, and 14.7% for patients with metastatic disease. The lower survival 

rates in this study can be due to lack of cancerpreventing and screening programs, 

accessibility to specialized centers, and lack of efficient diagnostic techniques to improve 

diagnosis, prognosis, and hence survival.   

Prognosis in patients with CRC is determined by the tumour itself as well as certain patient-

related factors. Knowing the prognostic factors could therefore help the physicians to 

improve prognosis (Alici et al., 2006). Findings from this present study indicates that, 

socio-demographics such as age, gender and marital status were statistically not associated 

with survival. Family history was significantly associated with improved survival 

(p=0.036) in both the log rank test and the cox regression model (Table 4.9 and Table 4.11). 

This is in agreement with findings from (Zell et al., 2008) who reported that CRC cases 

with family history of the disease have improved overall survival compared with sporadic 

CRC cases. Patient gender has been extensively evaluated although in the  majority of 

studies this was of no significance in predicting survival independently of other factors 
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(Moghimi-Dehkordi et al., 2008; Rosenberg et al., 2008; Saha et al., 2011) and thus, in 

line with findings from our current study. In literature, results concerning patients age are 

even more diverse. In a number of studies (Gharbi et al., 2010; Zhang et al., 2010; 

Moghimi-Dehkordi and Safaee, 2012), this parameter was not found to be an independent 

prognostic variable. However, in other reports (Moghimi-Dehkordi et al., 2008; Rosenberg 

et al., 2008; Mehrkhani et al., 2009), age did seem to play a role, predicting a poorer 

survival rate for  older patients than younger ones. In keeping up with Akhoond et al. 

(2011) study, our study could not prove a significant relationship between survival rate and 

marital status.  

Among the clinical parameters (Table 4.), chemotherapy as a treatment modality was 

significantly related to improved survival (p=0.0001) whereas having both 

chemoradiotherapy and being underweight (BMI) were associated with worse survival. 

Kumar et al. (2015), in Oman reported BMI and Chemotherapy as independent risk factors 

of colorectal cancer which supports findings from our current study. A retrospective study 

by Tsang et al. (2016)  also reported that underweight was an adverse prognostic factor 

and was associated with a higher risk of death whereas overweight and obesity are 

favourable  prognostic factors for overall survival in metastatic cancer patients.  

Many patients with stage III disease receive chemotherapy in addition to surgery 

(Ragnhammar et al., 2001). Such "adjuvant" therapy increases the chances for a complete 

cure by destroying microscopic accumulations of cancer cells before they have an 

opportunity to grow to larger tumours. The effect of the treatment at a group  level is 

documented to improve survival by 15-20%   (Glimelius et al., 2011). According to Boyle 

et al. (2013) being overweight or obese was associated with poorer survival in colorectal 

cancer patients. It has been proposed that obesity may influence colorectal cancer survival 
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by increasing insulin resistance and increasing the levels of insulin and insulinlike growth 

factors(Vrieling and Kampman, 2010).  

Pathological evaluation is a critical component in the management of patients with 

colorectal cancer. In the present study, the stage of tumor was  correlated to worse survival. 

Several studies have demonstrated that  advanced disease stage was prognostic factor 

associated with poor prognosis in patients with CRC (Bufalari et al., 2006; Ghazali et al., 

2010). In the present study, the state of regional lymph node metastasis was a highly 

significant independent prognostic factor (Table 4.13) which concurs with results from 

other studies (Compton et al., 2000b; Liang et al., 2004). Cox proportional hazard model 

in this current study revealed that, distant metastasis was a significant factor predicting 

poor survival. There are many  reports that confirm our findings (He et al., 2002; Oya et 

al., 2003). Many studies have indicated a relationship between the extent of wall 

penetration and  prognosis (He et al., 2002; Safaee et al., 2012), and this trend was also 

observed in our current study. The survival prospects of patients with large bowel cancer 

is clearly related to the degree of penetration of the tumour through the intestinal wall, the 

presence or absence of regional lymph nodal involvement, and the presence or absence of 

distant metastases. These three characteristics form the basis for staging and treatment 

options for this cancer (Compton and Greene, 2004).   

Serum carcinoembryonic antigen (CEA) is widely accepted as a clinically significant 

prognostic indicator of recurrence and therapeutic benefit in colorectal cancer (Wanebo et 

al., 1978; McNally et al., 2015). Increased early postoperative CEA levels are often a sign 

of remaining cancer tissue, while a later increase is suggestive for cancer recurrence. Both, 

early and late increased postoperative CEA levels are associated with decreased survival 

(Yakabe et al., 2010; Lin et al., 2011). The assessment of association between biochemical 

parameters (CEA, liver function and haematological parameters in this study revealed that, 
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the elevated levels of CEA and  the liver function test parameters were statistically not 

significant in both univariate and multivariate analysis (p>0.05) hence no association with 

survival. Other studies have also failed to identify a significant survival disadvantage of a 

raised CEA level preoperatively (Charnsangavej et al., 2006; Kishi et al., 2009).  Although 

routine blood test is commonly included in many follow-up strategies, recurrent disease is 

rarely identified by an isolated abnormality in serum haemoglobin (Graffner et al., 1985). 

Similarly, very few recurrences are identified on the basis of abnormal liver function tests, 

which are typically a late finding occurring well after hepatic metastases have been 

discovered by other test or imaging study (Fantini and DeCosse, 1990). Hence serum 

haemoglobin and liver function tests have been demonstrated to be ineffective indicators 

of disease recurrence or improved survival in colorectal cancer (McArdle, 2000; Anthony 

et al., 2004; Jeffery et al., 2007).   

Finding from the study shows that (Table 4.15), low levels of RBC, MCV and RDW-SD 

were significant prognostic factors associated with worse survival in multivariate analysis.  

Köhne et al. (2002)  identified platelets > or = 400 x 10(9)/l, alkaline phosphatase > or = 

300 U/l, white blood cell (WBC) count > or = 10 x 10(9)/l and haemoglobin < 11 x 10(9)/l, 

as variables associated with worse prognostic outcome in colorectal cancer patients being 

treated with 5-FU based therapy which differs from our current findings. In multivariate 

analysis, MCV increase was independently associated with favourable survival outcomes 

(Cokmert et al., 2014). This is in agreement with findings from our current study where 

low level of MCV was associated with worse survival. Anaemia has been shown to be a 

negative prognostic marker of survival, independent of tumour stage in a wide range of 

malignant diseases including CRC (Knight et al., 2004; Clarke and Pallister, 2005). Overall 

anaemia in patients presenting with cancer is associated with reduced survival (Caro et al., 

2001) and reduced quality of life (Demetri, 2001; Ludwig et al., 2004). Several 

mechanisms cause anaemia in colorectal cancer (CRC), including gastrointestinal 
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haemorrhage, bone marrow infiltration, haemolysis, myelosuppression secondary to 

therapy and cancer-related anaemia (CRA) (Clarke and Pallister, 2005). Many lower 

gastrointestinal tumours present as iron deficiency anaemia (Goodman and Irvin, 1993). 

Cancer-related anaemia is characterised by normochromic and normocytic red cell indices, 

a form of anaemia seen in chronic illness (anaemia of chronic inflammation) (Clarke and 

Pallister, 2005). In this study, the low levels of RBC, MCV and RDW-SD could suggest 

possible anaemia among the colorectal cancer patients (Table 4.15).  

5.5 QUALITY OF LIFE OF COLORECTAL CANCER PATIENTS AT KATH  

QoL refers  to  “global  well-being,”  including  physical,  emotional, mental, social, and 

behavioral components (Heydarnejad et al., 2011). Health-related quality of life (HRQL) 

is a subjective evaluation based on a patient’s level of psychological, social, and physical 

ability. It has become an important concern for cancer patients, and it is linked to their 

capacity to derive benefits from therapy (Mhaidat et al., 2014).  

The quality of life assessment using the EORTC revealed that, the overall quality of life 

was moderate among the colorectal cancer patients with a mean score of 64.15±24 which 

is similar to findings by  (Almutairi et al., 2016) in Saudi Arabia who reported a mean 

score of 67.1. Colon cancer patients had a better quality of life compared to rectal cancer 

patients and the difference was statistically significant (p=0.039). Overall, the function 

scales assessment was good among the patients with physical function having the highest 

scores of 84.61±24.58 and emotional function having the least score 66.36±26.32. Among 

the symptoms score, the worst symptom was financial difficulty followed by fatigue and 

pain. Constipation was significantly higher in rectal cancer patients than colon cancer 

patients.  A study by  (Hokkam et al., 2013)  showed that the most preserved functional 

scale was the social function. Among symptom scales, the worst symptom was the financial 

difficulties followed by insomnia and fatigue. In this study, the EORTC CR 29 Colorectal 
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cancer specific questionnaire revealed that patients  had  good body image of themselves 

and a comparison between colon and rectal cancer patients showed a significant difference 

(p=0.0261) with colon patients having a higher score than rectal cancer patients (Table 

4.17). In the symptom scale, flatulence was the most common symptom. Overall, patients 

had good symptom score. In all bloating pain was significantly higher in colon than rectal 

cancer patients. However, (Hokkam et al., 2013) revealed that the most annoying symptom 

affecting the quality of life was bloating feeling which was significantly more with non-

stoma patients.   

Studies from other countries have shown that most colorectal cancer patients report good 

health,(Sprangers et al., 1995) but colorectal cancer patients may suffer long-lasting pain and 

reductions in functional and social well-being (Ramsey et al., 2000).   

It is well established that colorectal cancer is one of those cancers that can largely be 

prevented by the early detection and removal of adenomatous polyps (Levin et al., 2008; 

Fatemi et al., 2010), and survival is therefore significantly better when colorectal cancer is 

diagnosed while still localized. Screening strategies are needed for early detection of 

adenomas and colorectal cancer.  

    

CHAPTER SIX  

6.0 CONCLUSIONS  

• The clinico-pathological patterns and presentations of colorectal cancer in our setting are 

similar to that of most African and developing countries. These aspects include 

predominance of rectal cancers, high incidence in the younger people and delayed 

presentation of the disease in an advanced stage. Peculiar to our setting was the 

predominance of females, majority with symptom of weight loss and moderately 

differentiated adenocarcinomas.   
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• The estimated annual incidence rates of colorectal cancer at KATH were much lower 

compared to rates in developed countries, but higher than values reported at KATH in 

2012, hence signifying an increase in the rate of colorectal cancer in our setting.   

• The survival rate of colorectal cancer in Kumasi, Ghana is very low (16%). This is due to 

late stage presentations resulting in high mortality rate.  

• Significant clinical and pathological prognostic factors identified in our study included,  

Family history, only chemotherapy, Both chemotherapy and radiotherapy, BMI, TNM 

tumour stage, Depth of tumour invasion, Lymp node metastasis, distance metastasis, Mean 

Corpuscular Volume (MCV), Red Blood cell (RBC) and Red cell distribution width 

(RDW).  

• The overall quality of life of the colorectal cancer patients was moderate. In both, QoL 

instruments used, the symptom score was good. However, deficits in emotional and social 

functioning and specific limitations like fatigue, pain, flatulence, urine frequency stool 

frequency and financial difficulties represent the main factors that hampered the  

Quality of life (QOL) among colorectal cancer patients in our study.  

6.1 RECOMMENDATIONS  

• Government should build the capacity of health care providers in Ghana by providing the 

much needed diagnostic tools for early diagnosis and referral of colorectal cancer cases. 

National screening programmes should be implemented for early detection and  

prevention of the disease.   

• We highlight the significance of health education to create awareness among communities 

through different media in other to increase care seeking behaviour for improved clinical 

outcome.  
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• Proper documentation of data on CRC at all levels should be enforced so as enable its 

usage for future research, advocacy purpose and also to inform policy makers.   

• Further research should be pursued to identify the risk factors of colorectal cancer in our 

setting especially the genetic and environmental risk factors.  

• Further studies to investigate the molecular characteristics of colorectal cancer and to 

profile specific genetic mutations for identification of predictive markers for effective 

therapeutic interventions in our population is strongly recommended.    

6.2 STUDY LIMITATIONS  

Information about some patients were incomplete in view of the retrospective nature of the 

study. This might have introduced some bias in our findings. The study included only 

patients who were evaluated and treated at a single institution, which may not reflect the 

whole population in this region, although almost all oncologic patients in the Northen and 

Central sector of Ghana are refererd to KATH to be managed. However, despite this 

limitation, the study has provided useful data that can help healthcare providers in the  

 management of patients with colorectal cancer.     
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APPENDIX  

THE QLQ-C30 VERSION 1.0 WITH FUNCTIONAL / SYMPTOM SCALES INDICATED  
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   SCALE  

  

  NO  YES    

Do you have any trouble doing strenuous activities, 

like carrying a heavy shopping bag or a suitcase?  

Physical    1  2    

Do you have any trouble taking a long walk?  

  

Physical    1  2    

Do you have any trouble take a short walk outside 

of the house?  
  

Physical    1  2    

Do have to stay in bed or a chair for most of the 
day?  

  

Physical    1  2    

Do you need help with eating, dressing, washing 

yourself or using the toilet?  
  

Physical    1  2    

Are you limited in any way in doing either your work 
or doing household jobs?  
  

Role    1  2    

Are you completely unable to work at a job or to do 
household jobs?  

  

Role    1  2    

           

uring the past week:  
SCALE  

  

Not  

at all  

  

A  

little  

  

Quite 

a bit  
  

Very 

much  
  

Were you short of breath?  

  

Dyspnoea  1  2  3  4  

Have you had pain?  

  

Pain  1  2  3  4  

10. Did you need rest?  

  

Fatigue  1  2  3  4  

 Have you had trouble sleeping?  Insomnia  1  2  3  4  

 Have you felt weak?  Fatigue  1  2  3  4  

 Have you lacked appetite?  Appetite Loss  1  2  3  4  

 Have you felt nauseated?  Nausea and 

Vomiting  

1  2  3  4  

 Have you vomited?  Nausea and 

Vomiting  

1  2  3  4  



 

93  

. 

. 

. 

. 

uring the past week:  
SCALE  

  

Not 

at a 
  

ll  

A  

little  

  

Quite 

a bit  
  

Very 

much  
  

 Have you been constipated?  Constipation  1   2  3  4  

 Have you had diarrhoea?  Diarrhoea  1   2  3  4  

 Were you tired?  Fatigue  1   2  3  4  

 Did pain interfere with you daily activities?  Pain  1   2  3  4  

 Have you had difficulty in concentrating on things, 

like reading a newspaper or watching television?  

Cognitive  1   2  3  4  

 Did you feel tense?  Emotional  1   2  3  4  

 Did you worry?  Emotional  1   2  3  4  

 Did you feel irritable?  Emotional  1   2  3  4  

 Did you feel depressed?  Emotional  1   2  3  4  

 Have you had difficulty remembering things?  Cognitive  1   2  3  4  

 Has your physical condition or medical treatment 

interfered with your family life?  
Social  1   2  3  4  

 Has your physical condition or medical treatment 

interfered with your social activities?  

Social  1   2  3  4  

 Has your physical condition or medical treatment 

caused you financial difficulties?  

Financial 

Difficulties  

1   2  3  4  

    

    

GLOBAL HEALTH STATUS  

  

  

 How would you rate your overall physical condition during the past week?    

1 

Very poor  

2  3  4  5  6   7  

Excellent  

   

 How would you rate your overall quality of life during the past week?    

1 

Very poor  
2  3  4  5  6   7  

Excellent  
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