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Abstract. 
Aim. To demonstrate the possibility of the uniqueness of colorectal cancer (CRC) in the native Nigerian by looking at the different facets of the challenges that management of this disease presents in a tertiary-care hospital in Ibadan, Nigeria. Method. A cohort study starting in 2009 where patients were seen in the out-patient’s clinic. All patients who presented with features suggestive of colon or rectal cancer were studied. Biopsies were performed to confirm CRC (especially rectal cancer); patients were then booked for admission and subsequent operation. Patients were excluded if the histopathology of a resected or biopsied mass turned out to be noncancerous or inflammatory. Demographic data like age and sex were recorded. The type of operation done, findings at surgery, and the histopathology of the resected specimen were all recorded. The time taken for the pathology department to process the biopsy and resected specimens was also recorded. Results. 120 patients with CRC were seen over the study period of 5 years (2009–2013) giving an average of 24 patients per annum. The male : female ratio was 1 : 1.14. 86 (71.7%) patients had rectal cancer while the remaining 34 (28.3%) had colon cancer. Most of the colon cancer cases were in the 51–60 age group. The rectum : colon ratio was 2.5 : 1.31% of the patients were 40 years and below. 37% of those with rectal cancer were 40 years and below. 50% of resected specimens were Duke’s B and above. 45% of patients had tumors with unfavorable grade or biology (mucinous 21.7%, signet ring 8.3%, and poorly differentiated 15%). Only 24% of patients below 40 years and 41% of those above 40 years with confirmed rectal carcinoma presented for operation. Conclusion. Advanced tumors at presentation may not always be as a result of late presentation. Unusual aggressiveness of the tumors may lead to rapid progression of the disease. Increasing incidence in younger patients makes abdominoperineal excision of the rectum difficult for such patients to accept.
 

1. Introduction
The effective treatment of colorectal cancer (CRC) in sub-Saharan Africa is hampered by the advanced state of the disease when the patients present to hospital. Poverty and ignorance are the two factors indicted. In the past, access to tertiary medical care was the 3rd factor; however in Nigeria where there are 36 federal tertiary hospitals that is no longer a factor. Nigeria has a population of about a little over 160 million people [1]. The crude incidence of colorectal cancer (CRC) in sub-Saharan Africa has been found to be 4.04/100,000 population (4.38 for men and 3.69 for women) [2]. However that of Nigeria has been estimated at 3.4 per 100,000 population [3].
33 years ago, about 18 patients were seen annually (1980) thus raising the notion that the incidence of CRC is increasing in Nigeria [4, 5]. Indeed, data of CRC from the cancer registry in UCH Ibadan during the period 2005–2009 yielded an annual incidence of 50–70 patients [5]. Even though the load of Nigerian CRC patients is significantly smaller than those of the developed countries [6–8], effective delivery of appropriate treatment to involved patients experiences significant challenges.




The observed major challenges in effective and appropriate CRC treatment are late presentation of the patients, significant involvement of younger patients, aggressive tumor type, lack of tailored/targeted therapy, intrahospital obstacles, and the patients’ aversion to unfavorable sequelae of surgical treatment.
This study illustrates challenges in our experience with 120 CRC patients who presented to our unit over the last 5 years (2009–2013).
2. Method
This was a prospective cohort study which commenced in January 2009 till December 2013. Patients who had clinical features suggestive of colon or rectal cancer were seen at the surgical out-patients clinic or through the Emergency Department of the University College Hospital (UCH), Ibadan. The UCH, Ibadan, an 850-bed hospital, is a tertiary-care institution located in the largest city in West Africa (Ibadan). The hospital serves the whole of Ibadan (population of 2.5 million) and its environs and also receives referrals from all over Nigeria; 170 beds out of the total are reserved for surgical cases. These patients were interviewed and examined by the gastrointestinal surgeons. A confirmatory diagnosis was through barium enema or colonoscopy and biopsies were taken. All patients with confirmed colon or rectal carcinoma were included in this study. Demographic data like age and sex were recorded and the patients were booked for admission and subsequent operation. The findings at surgery, type of operation performed, and the histopathology of the resected specimens (or intraoperative biopsies for the inoperable cases) were recorded. The only patients that were excluded were those who had noncancerous or inflammatory lesions after histopathology reports were available. The turnaround time (TAT) for the pathology department was recorded also.
3. Results
We studied 120 confirmed CRC patients over the 5-year period which made an average of 24 patients per annum with an age range of 18–85 years. The average age was 50.1 years with a male : female ratio of 1 : 1.14. There were 86 rectal cancer and 34 colon cancer patients giving a rectum to colon ratio of 2.5 : 1.
We noticed a significant involvement of younger patients even though the peak age was 51–60 years (Figure 1). A breakdown of the young patients with colon and rectal cancer in this series showed that 3.3% of patients were 20 years and below (male : female ratio was 3 : 1), 13.3% were 30 years and below (M : F ratio was 1 : 1), and 31% were 40 years and below (M : F ratio was 1 : 1.5). 36% of patients with rectal carcinoma were 40 years and below. Most of the colon cancer cases were in the 51–60 age group. Out of these 120 patients, 61 turned up for their various operations. There were 22 abdominoperineal excisions of the rectum, 16 right hemicolectomies, 11 anterior resections, 6 diverting colostomies for inoperability, 3 low anterior resections, and 3 left hemicolectomies. Roughly 75% of confirmed rectal cancer cases did not show up for surgery. The extent of late presentation is reflected by the status of the resected specimens and this showed that roughly 50% of all resected tumors were Duke’s B and above.





	
		
			
		
	
	
		
			
		
	
	
		
			
			
		
	
	
		
			
			
		
	
	
		
			
			
		
	
	
		
			
			
		
	
	
		
			
			
		
	
	
		
			
			
		
	
	
		
			
			
			
			
			
		
	
	
		
			
			
		
		
			
		
		
			
			
		
	
	
		
			
			
		
		
			
		
		
			
		
		
			
		
	
	
		
			
		
		
			
		
		
			
		
		
			
		
		
			
		
	
	
		
			
		
		
			
		
		
			
		
		
			
		
		
			
		
	
	
		
			
		
		
			
		
		
			
		
		
			
		
		
			
		
	
	
		
			
		
		
			
		
		
			
		
		
			
		
		
			
		
	
	
		
			
		
		
			
		
		
			
		
		
			
			
		
	
	
		
			
			
		
		
			
		
		
			
		
		
			
		
	


	
		
			
				
			
			
				
		
	
	
		
			
				
			
			
				
		
	
	
		
			
				
			
			
				
		
	
	
		
			
				
			
			
				
		
	
	
		
			
				
			
			
				
		
	
	
		
			
				
			
			
				
		
	
	
		
			
				
			
			
		
	
	
	
		
		
		
		
		
	
	
		
		
		
		
		
	
	
		
		
		
		
		
	
	
		
		
		
		
		
	
	
		
		
		
		
		
	
	
		
		
		
		
		
	
	
		
		
		
		
		
	
	
	
	
	
	
		
	
		
	
	
		
	
	
		
			
				
			
		
		
			
				
				
				
				
			
		
		
			
				
				
				
				
				
				
			
		
		
			
		
		
			
		
		
			
		
	
	
	
	
	
	
	
	
	
	
	
	
	



Figure 1: Showing age ranges and peak age group of all patients with colon and rectal cancer.


CRC tumour grade/biology: 45% of the tumors had unfavorable histopathologic type or grade with the mucinous type being 21.7%, poorly differentiated; 15% and Signet ring type at 8.3%.
Pathology department turnaround time (TAT) for biopsy reports: this showed a range of 2 to 87 days, mean of 15.7 days, median of 11 days, and a mode of 7 days. The TAT for resected specimens showed a range of 6 to 107 days, mean of 29 days, median of 20 days, and a mode of 6 days.
4. Discussion
Numerous authors have remarked on the consistent late presentation of cancer patients in the 3rd world, sub-Saharan Africa in particular [9–13]. The mean time of duration of symptoms before presentation to hospital has been recorded to be from 8 to 15 months [10, 12, 14]. This situation is multifactorial and some key factors are ignorance, poverty, and gullibility.
(i) Late Presentation. Ignorance, poverty, and gullibility lead to unfavorable health-seeking behavior [15–17]. Indeed a major problem in Nigeria is that the concept of malignancy has no correlation in the ethnic languages or vernacular. The property of malignant tissue to infiltrate tissue and metastasize is lost on many patients; thus unless there is pain or serious impairment to contiguous organs from the sheer size of the tumors, they will not come to hospital. In this part of the world, rectal bleeding falls under the umbrella of “jedi-jedi.” Jedi-jedi is a spectrum of diseases like diarrhoea, dysentery, low-back pain, hemorrhoids, and pruritus ani. “Agbo jedi” which is the native brew for this ailment is popular and is sold widely [18, 19]. Patients always vouch for its efficacy until the tumour dictates differently by causing pain, incontinence, or large bowel obstruction. The extent of late presentation is reflected by the status of the resected specimens as roughly 50% of these were Duke’s B and above (Table 1).
Table 1: Approximately 50% (C + D) of resected tumors were advanced.
	

	Anatomical site	Duke’s grading
	A	B	C	D
	

	Caecum	—	5	5	 
	Ascending colon	—	2	3	 
	Hepatic flexure	—	 	1	1
	Transverse colon	—	2	1	 
	Splenic flexure	—	2	 	 
	Descending colon	—	1	 	 
	Sigmoid colon	—	4	1	2
	Rectosigmoid junction	—	2	2	 
	Rectum	—	13	12	2
	

	Total (%)	—	31 (50.8)	25 (41)	5 (8.2)
	



A sizeable part of this problem is contributed by poverty [15, 17]. Lack of purchasing power keeps orthodox health care out of the reach of many of these patients. Screening methods for colon and rectal malignancies are not cheap and those that manage to scrape up money for these procedures, for example, colonoscopy or barium enema, subsequently cannot meet the financial obligations for definitive surgery and adjuvant treatment. Thus the cheaper options of alternative medicine are pursued vigorously. Regrettably one has to use the word gullibility and unfortunately it is most apt in these circumstances. Nigeria is said to be the 2nd most religious country after Ghana, and these religious beliefs influence the health-seeking behavior of patients with serious illnesses [16]. Many patients seek healing in church while most seek healing both in church and through traditional medicine. They present to orthodox medicine (UCH, Ibadan) when nothing more can be done. UCH, Ibadan, is known among the populace as “the place you go to die.” This is tragic because indeed that is what happens. Inoperable terminal colon or rectal cancer can only receive palliative treatment. Researchers in Nigeria have shown that education status is not an obstacle to the use of alternative medicine for serious ailments [20].
Apart from these key factors it is now becoming apparent that other challenges to colon and rectal cancer management in Nigeria are presenting. Even if health care was made free, public awareness was raised to impressive levels and patients presented early to orthodox hospitals instead of churches and native medicine establishments; this next set of factors could still make the treatment of CRC less than satisfactory.
These factors include the occurrence of CRC at younger age groups, unusual aggressiveness of these tumors, yet undetermined genetic signature of CRC in native Nigerians and the unpalatable sequelae of extirpative operations sometimes necessary for treatment of the disease (from our results we see a 2 : 1 rectum to colon ratio; thus more APERs are performed).
(ii) Significant Involvement of Younger Patients. The occurrence of CRC at a significantly younger age in Nigerians than Caucasians, with particular mention of the high proportion of those under 30 years of age, has been reported by several authors but no satisfactory reason has been adduced [4, 5, 21–23]. The life expectancy of Nigerians being put as 45 years for males and 47 years for females may influence the development of these tumors at a younger age than Caucasians. Conversely, the development of these tumors at a younger age may be responsible for a short life expectancy [5]. This present study showed roughly that a little over a third of the patients with rectal cancer were below 40 years of age with 17.4% of all the patients being younger than 30 years (Table 2). This, to our minds, is certainly not a negligible statistic as read in some authors’ reports [2]. This age group is one that is likely to refuse operations that may lead to sexual dysfunction and/or a permanent colostomy. However one should be aware that the age standardization of CRC incidence in sub-Saharan Africa still shows that it increases with age, so that while the crude annual incidence (per 100,000) for age group 35–44 is recorded as 3.48, that of age group 65–74 is 34.37 [2]. Since the population structure of Nigeria has more young and middle-aged people than the elderly, many in the middle-age group may manifest this disease.
Table 2: 36% of rectal cancer patients were 40 years and below.
	

	Age range	M	F	Total	%
	

	10–20	1	1	2	2.3
	21–30	5	7	13	15.1
	31–40	5	11	16	18.6
	41–50	4	6	10	11.6
	51–60	11	9	22	25.6
	61–70	10	6	17	19.8
	71–80	1	2	4	4.6
	81–90	2	0	2	2.3
	



(iii) Aggressive Tumor Type. From our results one will see that almost half of the patients (45%) had unfavorable tumour grade or histopathology (Table 3). This study shows a high incidence of mucinous and signet ring forms (21.7% and 8.3%, resp.). Several reports from the developed countries show a range of mucinous adenocarcinoma of 6–20% [24, 25]. Kano, a cosmopolitan city in northern Nigeria, reported 30% of the mucinous type [26] while Jos in the middle belt reported 33% mucinous forms [27]. It has also been reported that the CRC seen in patients under 30 years seem to have a higher percentage of tumors with unfavorable/aggressive behavior and this translates into poorer prognoses [28, 29]. There seems to be a higher incidence of mucinous and anaplastic colorectal tumors in parts of Africa than in American or British series [27]. Indeed we are now seeing metastases different from hitherto hepatic metastases and ascites. Pulmonary (dyspnoea), cerebral (hemiplegia), and spinal (paraplegia) metastases are occurring more frequently. We are also seeing more patients with carcinomatosis peritonei. The relative lack of premalignant factors for CRC in the native African has suggested a different pathway from Caucasians. The adenoma-carcinoma sequence has not been strongly considered as a pathway because of the rarity of adenomatous polyps and chronic inflammatory bowel diseases in the native Nigerian [10–12, 21, 30–32] and indeed in the native African [33]. Some authors have actually hypothesized that maybe the carcinoma appears de novo in a bid to explain why there may be a rarity of adenomatous polyps in the native African [34–36]. Hereditary nonpolyposis colon cancer (HNPCC) has a strong attraction as an etiological pathway, perhaps because of the attributes of involvement of younger patients, and increased presence of mucinous and signet ring types; however the drawback is that a family history remains unproven in the majority of these patients. Nevertheless a study involving a few Nigerian patients with CRC suggests that HNPCC may be more frequent than hitherto known [37, 38]. A study in South Africa also suggests that HNPCC may be a viable pathway but admits that it is often problematic to obtain family history from affected individuals in developing countries due to factors such as language barriers, fears of isolation, and being prejudiced against [39]. Another possible etiological pathway that may be relevant to the native Nigerian is the serrated-neoplasia pathway. This is one area that may need deeper study because carcinomas that arise from these serrated adenomata are known to develop rapidly and are aggressive [40, 41]. Thus such patients may always present with advanced tumors. Serrated adenomas are also notoriously difficult to detect during routine colonoscopy because they are flat and may resemble mucosal folds [40]. Studies on other cancers like breast and prostate have also suggested that African types may be more aggressive [42, 43].
Table 3: Significant proportion of unfavorable tumor type in the patients.
	

	Tumour grading/type	Number 	%
	

	Well differentiated	30	25
	Moderately differentiated	36	30
	Poorly differentiated	18	15
	Mucinous 	26	21.7
	Signet ring	10	8.3
	



(iv) Intrahospital Obstacles. Some of the intrahospital processes also conspire to produce difficulty in efficient service; for example, our pathology turnaround time could improve. The College of American Pathologists (CAP) recommends 2 days for elective specimen reports to be released and maximum of 1 week for those that may need special stains or tests [44]. However our series showed a mean TAT of 15.7 days for biopsy results while for resected specimens the mean TAT was 29 days. This results in delay in commencing ablative treatment in cases of rectal carcinoma and also delay in chemotherapy and radiotherapy. The phenomenon of “lost to follow-up” also affects self-auditing of our efforts because accurate disease-free intervals, survival, and mortality rates are presently difficult to compile.
(v) Lack of Tailored/Targeted Therapy. The BRAF mutation, KRAS oncogene, and MSI status of colon and rectal cancer are now important for prognosis and guide to treatment. Abdulkareem et al. from Lagos in collaboration with researchers from Leeds have shown the BRAF and KRAS status in 112 CRC paraffin-embedded specimens of native Nigerians. The study showed that 21% of Nigerian CRC patients carry a KRAS mutation and 4.5% demonstrated a BRAF V600E mutation [45]. The prevalence of BRAF mutation in Caucasians is 9.6% and this is known to be associated with increased mortality from the disease [46]. The study by Abdulkareem et al. may imply that Nigerian patients may benefit from anti-EGFR antibody therapy like Cetuximab or Panitumumab, more than Caucasian patients [45]; unfortunately these drugs are out of reach for the majority of Nigerians. A recent study in Ghana, a neighboring West African country, showed a high frequency of MSI-high colorectal tumors (41%), 32% of KRAS mutations, and an absence of BRAF mutations [47]. Who knows if the genetic makeup of Nigerian tumors may render current chemotherapy regimens unsuitable or inefficacious? Given the observation that MSI-H CRC may not respond well to 5-fluorouracil chemotherapy [48, 49]. Having to travel long distances every 3–5 weeks to stay in hospital for 2 days of chemotherapy which on the long run prolongs life for 2-3 months may make one rethink the whole process. We are aware that there exists interethnic variability in response to cytotoxic drugs and there is paucity of information regarding native Africans [50, 51]. How does the pathway of cytotoxic drug resistance differ in native Africans? Are we justified in giving adjuvant chemotherapy to patients with advanced CRC in Nigeria using Caucasian-based dosimetry? These questions can only be answered when cytotoxic chemotherapy studies are done on native Africans.
(vi) Unfavorable Sequelae of Surgical Treatment. In Nigerian males, erectile dysfunction is a major morbidity after an abdominoperineal excision of the rectum (APER) [52]. As we have shown, the ratio of rectal to colon cancer is 2.5 : 1 (Table 4); thus more APERs are done than colectomies. The female patients also have sexual dysfunction ranging from loss of desire to dyspareunia [53, 54]. Cultural taboos ensure that there is refusal of operations that leave the patient with a permanent colostomy [54]. For both sexes, having a colostomy means difficulty in getting married and having a family which translates to having no voice or standing in the community. For those already married, there exist grounds for rejection with or without humiliation. For the practitioners of Islam, there may be some difficulty in making ablutions for prayer. For the traditionalist, an altered body image has implications for reincarnation. Only 24% of patients below 40 years and 41% of those above 40 years with confirmed rectal carcinoma presented for APER (Figure 2). Indeed, patients with terminal colostomies have been known to commit suicide [4, 10]. Unfortunately when options of surgery are discussed, the patients do not vouchsafe their objections to this treatment; instead they do not show up in hospital on the agreed dates for admission.
Table 4: Tumor sites in relation to age groups.
	

	Age range	Caecum 	Ascending colon	Hepatic flexure	Transverse colon	Splenic flexure	Descending colon	Sigmoid	Rectosigmoid 	Rectum 	Total 
	

	10–20	 	 	 	1	 	 	1	 	2	4
	21–30	1	 	 	 	 	 	 	 	13	14
	31–40	2	1	 	 	 	 	1	 	16	20
	41–50	2	 	1	2	 	 	 	 	10	15
	51–60	1	2	1	 	1	1	3	3	22	34
	61–70	3	1	 	 	 	 	2	1	17	24
	71–80	1	 	 	 	1	 	1	 	4	7
	81–90	 	 	 	 	 	 	 	 	2	2
	

	Total 	10	4	2	3	2	1	8	4	86	120
	








	
	







	
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
	


	
		
	
	
		
	
	
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
	
	
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
	



Figure 2: Showing proportion of under 40s who did not turn up for scheduled surgery.


In summary, the major challenges are as follows:(i)late presentation: probably most thorny and may require intense public awareness programs;(ii)significant involvement of young persons (they are more likely to refuse ablative surgery);(iii)aggressiveness of tumors (unusual metastases increasing) and lack of genetic signature;(iv)pathology turnaround time (needs improvement);(v)benefits or otherwise of cytotoxic chemotherapy (survival statistics not available);(vi)cultural abhorrence to available treatment (means colostomy repels patients).
What Does This Paper Add to the Literature? This paper shows the possibility of the uniqueness of colorectal cancer (CRC) in the native Nigerian. It underlines the possibility that CRC in the African has a different pathology and as such treatment protocols including chemotherapy should be developed and tailored to benefit the native African.
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