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ABSTRACT  
 
Background: Colonoscopy is widely used for diagnosis, therapeutic intervention of 

conditions of the lower gastrointestinal tract and colorectal cancer screening. Given its 

widespread use and complications, colonoscopy should be performed for appropriate 

indications. The aim of this study was to determine the yield and appropriateness of 

colonoscopy at a tertiary hospital. 

Methods: Demographic, clinical and endoscopic data was retrieved from a prospective 

endoscopy database from 01 Jan 2014 to 31 December 2019. The variables collected were 

patient details (age, sex), clinical indication, symptoms, urgency of colonoscopy, sedation 

used, quality of bowel preparation, and findings. 

Results: The total number of patients was 4033 with median age of 56 (IQR 18-85), of 

whom 59.6% were female. Colonoscopy was performed for appropriate indications in 98% 

of cases (according to EPAGE II criteria). Older patients were more likely to be 

investigated for anaemia (OR=0.55, CI 0.43-0.70, p=0.000), and surveillance post-

polypectomy (OR=0.57, CI 0.37-0.85, p=0.005), while patients under 50 had a 

colonoscopy for an IBD flare (OR=1.98, CI 1.49-2.6, p=0.000), or surveillance for HNPCC 

(OR=3.0, CI 2.1-4.3, p=0.000). Rectal bleeding was the commonest symptom (16.5%). 

Patients younger than 50 were more likely to present with abdominal pain (OR=1.3, CI 

1.07-1.6, p=0.006), and diarrhoea (OR=1.8, CI 1.5-2.3, p=0.000), whilst those older than 

50 were more likely to present with alteration of bowel habit (OR=0.63, CI 0.43-0.9, 

p=0.012), and loss of weight (OR=0.45, CI 0.33-0.60, p=0.000). Polyps were the 

commonest finding (15.4%); the prevalence of colorectal cancer and diverticular disease 

was 3.6% and 6.5% respectively. Patients younger than 50 were more likely to have 

inflammation (OR=2.6, CI 2.18-3.15, p=0.000), whilst those older than 50 were more 

likely to have diverticulae (OR=0.08, CI 0.05-0.14, p=0.000), polyps (OR=0.43, CI 0.35-

0.53, p=0.000) or a tumour (OR=0.47, CI 0.29-0.72, p=0.000). Although 69% of the bowel 

preparation was reported as good or adequate, there was no difference in the detection of 

lesions when compared to poor bowel preparation. The adjusted caecal intubation rate was 

95.1%. 

Conclusion: Colonoscopy was performed in a relatively young cohort, predominantly for 

symptoms not screening. The study provides some epidemiologic data on common lower 
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gastrointestinal conditions in a referral center, but also highlights some inefficiencies in the 

system. Furthermore, this study serves as an audit on the clinical service, a baseline from 

which improvements can be made.  
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CHAPTER 1: INTRODUCTION AND LITERATURE REVIEW  

 

The history and development of colonoscopy 

Colonoscopy refers to a procedure that offers direct visual inspection of the large bowel 

from the rectum to the caecum and terminal ileum (where indicated). It enables the 

endoscopist to have a clear image of the colonic mucosa via a video camera attached to the 

tip of the colonoscope. The camera is connected to a computer and monitor, that allows for 

visualization of the images by the doctor and nursing staff in the procedure room. 

Colonoscopy should be distinguished from a procedure called coloscopy which was in 

vogue, involving intraoperative examination of the bowel interior during laparotomy using 

a sterilized sigmoidoscope (1, 2). Colonoscopy was developed in the 1960’s amid much 

suspicion in terms of its necessity and safety (1-3). These concerns stemmed from the fact 

that radiological tests such as barium enema were already in use, and it was questioned 

what the added benefit of colonoscopy would be. With time however, procedural and 

technical improvements resulted in increasing confidence in the procedure with studies 

showing its utility (3). As a result, by September 1969 the procedure was so advanced that 

it was used to endoscopically excise polyps, which reduced the requirement for their 

surgical removal. Despite ongoing development however, the procedure continued to 

suffer lack of support from the medical fraternity. In reply to some of the more outspoken 

critics the following response was made by the early investigators in 1972: “Colonoscopy 

is a relatively new diagnostic procedure utilizing recently designed and improved flexible 

fiberoptic instruments. It permits direct visual examination of the entire colon. In this sense 

it is an extension of sigmoidoscopy, the medical value of which has long been established. 

Its performance needs skill, experience, and judgement, but this is true of all new 

modalities. What remains to be determined is its safety in skilled hands and the full 

spectrum of its clinical applications” (3). A further development was president Reagan's 

diagnosis with colon cancer and colonic polyps in 1985; this helped to bring the procedure 

into the spotlight (4). (Figure 1) 

Currently colonoscopy is the gold standard and most accurate procedure for screening, 

diagnosis, and surveillance of multiple gastrointestinal and medical conditions, and forms 
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a key investigation in the comprehensive management of patients.  In the private sector in 

SA, which covers a population of just < 9 million with medical insurance, 150 000 

colonoscopies are performed annually, mostly by general surgeons (66%), followed by 

gastroenterologists (20%) and physicians (14%) (5).  In contrast, only 70 000 

colonoscopies are performed in the ~50 million uninsured individuals who utilize state 

hospitals (5).  

 

Figure 1: New York Times’ article on Reagan’s colonoscopy findings 

 
 

Open access endoscopy  

The request for gastrointestinal endoscopy is increasing in most countries, causing a 

significant growth in waiting lists for endoscopic procedures. As a result, the concept of 

open-access endoscopy (OAE) has evolved. OAE is defined as the performance of 

endoscopic procedures requested by referring physicians without a previous 

gastroenterology clinic consultation according to American Society for Gastrointestinal 

Endoscopy (ASGE) (5). Traditionally, physicians have requested gastroenterology clinic 

consultations for their patients for the specialist/endoscopist to determine whether 

Figure 1: President Raegan’s colonoscopic findings “4 small 
polyps in Raegan’s colon” makes headline news, while 
increasing the publicity around the value of colonoscopy. The 
news coverage resulted in reduced skepticism of colonoscopy 
from the medical fraternity. From 
https://www.nytimes.com/1987/01/05/us/doctors-remove-4-
small-polyps-in-reagan-s-colon.html, accessed on 12 March 
2021 
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endoscopic intervention is indicated or not (6). OAE as a system carries the advantage of 

decreasing healthcare costs by minimizing unnecessary office-based consultations, thus 

offering the endoscopist more time for truly needed procedures. It has however, the 

potential risk of resulting in significant amounts of requests and/or unnecessary procedures 

(7, 8). Thus, criteria for appropriate indications for these procedures needs to be recognized 

for the rational use of limited resources in an open-access system.  

In recent years, a series of criteria has been settled for evaluating the appropriateness of 

colonoscopies; those established by the ASGE (9) and the European Panel of 

Appropriateness of Gastrointestinal Endoscopy (EPAGE) (10). Using EPAGE criteria, it 

has been shown that the diagnostic yield of colonoscopy is increased with the appropriate 

versus inappropriate indication, which is considered significant in terms of validity and 

efficacy; this increases the quality of health care (11). High volumes of inappropriate 

colonoscopy directs valuable resources away from other useful and necessary health 

programs such as colorectal cancer screening (12).  

 

Indications for colonoscopy  

The use of colonoscopy must be for appropriate clinical indications and be weighed against 

the potential risks of the procedure. The rate of appropriateness of any medical procedure 

is a main goal of quality care. What determines the procedure indication as appropriate is 

when the benefits sufficiently exceed the predicted risks to the patient (13). Consistent with 

most published data, here we report on the EPAGE criteria which were developed and 

validated by a multidisciplinary panel of 14 European experts, in 1998, and later reviewed 

in 2009 (EPAGE-II criteria). EPAGE-II criteria classify indications for colonoscopy into 

11 sections, which are scored from 1 (extremely inappropriate) to 9 (extremely appropriate) 

depending on clinical indication, age, personal and family history. These criteria classify 

appropriateness of colonoscopy into 3 possible categories: 

appropriate (≥7), uncertain (4–6), and inappropriate (≤3) (14). Besides the classification 

according to the EPAGE-II criteria, the variable appropriateness of colonoscopy 

was transformed into a dichotomous variable, with a cut-off point of 7 (<=6 inappropriate 

request; > = 7 appropriate request)(14). 
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EPAGE -II criteria 

1. Iron-deficiency anemia (malabsorption syndrome excluded). 

2. Hematochezia (without IBD). Patient hemodynamically stable. 

3. Lower abdominal symptoms (chronic constipation / lower abdominal pain / 

bloating) of at least 3 months’ duration, without known inflammatory bowel 

disease, without anemia and without FOBT positive stools, with or without 

empirical IBS therapy. No risk factors for colorectal cancer. 

4. Uncomplicated diarrhea (infectious or malabsorption origin excluded and without 

known IBD). No anemia. No bleeding. No risk factors for colorectal cancer. No 

HIV / AIDS. With or without empirical treatment. 

5. Evaluation of known ulcerative colitis (UC), excluding surveillance for cancer. 

6. Evaluation of known Crohn's disease (CD), excluding surveillance for cancer. 

7. Surveillance for colorectal cancer in patients with known inflammatory bowel 

diseases. 

8. Surveillance after colonic polypectomy; follow-up colonoscopy (complete 

colonoscopy, bowel preparation adequate, patient asymptomatic, life expectancy 

>10 years). Familial polyposis, HNPCC and hyperplastic polyposis syndrome 

excluded. 

9. Surveillance after curative intent resection of colorectal cancer. 

10. Screening for colorectal cancer. 

11. Miscellaneous indications. 

 

On the other hand, colonoscopy is usually not indicated for some gastrointestinal 

conditions where pre-colonoscopic tests might be enough for diagnosis or treatment. 

According to ASGE guideline these are: 

1. Chronic, stable, irritable bowel syndrome or chronic abdominal pain unless 

symptoms not responding to treatment. 

2. Acute diarrhea. 

3. Metastatic adenocarcinoma of unknown primary site in the absence of colonic signs 

or symptoms when it will not influence management. 
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4. Routine follow-up of inflammatory bowel disease only for IBD-related colorectal 

cancer surveillance. 

5. GI bleeding or melena with obvious upper GI source. 

6. Fulminant colitis. 

7. Established acute diverticulitis. 

  

In the ensuing sections of this chapter the main indications (Figure 2) and the role of 

colonoscopy in terms of diagnosis and treatment are highlighted. 

 

Figure 2: Endoscopic images of the main indications for colonoscopy 

 
 

The role of colonoscopy in Inflammatory Bowel Disease 

Inflammatory Bowel Disease (IBD), as the name suggests, is a complex group of diseases 

resulting in chronic inflammation of the bowel. The two most recognized phenotypes 

include Ulcerative Colitis (UC) and Crohn’s Disease (CD). Though they share some 

characteristics, these conditions can be distinguished by differences in terms of genetic 

predisposition, risk factors, clinical endoscopic and histologic features. Distinguishing the 

two is sometimes not possible, which can have serious implications in terms of 

management. For this reason, a correct diagnosis of either UC or CD is critical; 

colonoscopy is therefore, an essential part of the diagnostic armamentarium for IBD. 

Notwithstanding, patients with colon disease that cannot be classified into one of the two 

major forms of IBD are defined as having IBD unclassified (IBD-U) (15). 

A	 B	 C	

Figure 2: Endoscopic pictures depicting in (A) a normal-looking colon,(B) colitis due to IBD and (C) colorectal 
cancer. Pictures taken from “El Salvador Atlas of Gastrointestinal Video Endoscopy” 
https://www.gastrointestinalatlas.com/english/diverticula.html, accessed 12 March 2021
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In addition to making the initial endoscopic diagnosis of IBD, and distinguishing UC from 

CD, colonoscopy is useful to assess disease extent and activity, monitor response to 

therapy, survey for dysplasia, and provide endoscopic treatment when indicated (16). 

Furthermore, colonoscopy in this context is useful to exclude concomitant infections in 

IBD that may be responsible for acute flares, for example cytomegalovirus and 

clostridiodes difficile infections and others (17).  

 

The role of colonoscopy in screening for colorectal cancer 

Colonoscopy plays a vital role in colorectal cancer (CRC) and polyp screening and 

surveillance programs in many countries where these programs are available. According 

to the World Gastroenterology Organization (WGO), CRC is the second most common 

cause of cancer mortality among men and women. In South Africa CRC represents the 

fourth most common cancer among men and women, The crude incidence is 

7.17/100,000/year for men and 5,80/100,000/year for women (18).   

According to the US Preventive Services Task Force (USPSTF) a screening colonoscopy 

is performed once every 10 years for asymptomatic patients aged 50-75 with no history of 

colon cancer, polyps and /or gastrointestinal disease. A surveillance colonoscopy on the 

other hand, can be performed at varying ages and intervals based on a patient’s personal or 

family history of CRC and gastrointestinal disease. Around 3 to 6 % of all CRCs cases are 

attributed to well-defined inherited syndromes, including Hereditary nonpolyposis 

colorectal cancer (Lynch syndrome), familial adenomatous polyposis (FAP) which 

represent the first and second most common forms of familial colorectal cancer 

respectively. Another 25–30% of individuals with CRC report having one or more relatives 

diagnosed with CRC. Whereas the inherited syndromes are associated with lifetime CRC 

risk that may approach 70–90%, common familial CRC is associated with a twofold to 

threefold increase in the individual’s risk of CRC. Early identification of these patients 

through family history and genetic testing will provide an important clue about the proper 

cancer screening, surveillance strategy or preventive intervention modalities including 

colonoscopy with polypectomy (19). 

Currently there are a variety of options for CRC screening in the average-risk population; 

these include stool tests, which include exfoliated DNA or faecal occult blood test (FOBT) 
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(20). Other tests include colonoscopy (21), flexible sigmoidoscopy (FSIG) (22), double-

contrast barium enema (DCBE) (23), and computed tomographic colonography (CTC) 

(24). These have different sensitivities and specificities. Stool tests are best suited for the 

detection of cancer, although they may be positive in some advanced adenomas. The faecal 

immunohistochemistry test (FIT), which has largely replaced the guaiac-based faecal 

occult blood test, and the multitarget stool DNA (mtsDNA) test are newer stool tests in use 

(25). While FIT is available in some private practices in SA, it is not used in the public 

sector. An additional benefit of colonoscopy is that it can achieve multiple goals in one 

session, viz: detection of CRC, identification of adenomatous polyps (26), biopsy of CRC 

or polyps and the application of therapeutic modalities such as polypectomy to remove 

small to medium polyps or in-situ CRC.  

Therefore, colonoscopy is a distinctive one-step procedure that allows for diagnosing and 

treating cancer or precursor lesions in one single session in contrast to the other modalities 

that are considered two-step techniques which can be incomplete in 5-20% (27, 28).  Even 

though colonoscopy is uncomfortable and expensive, it is still preferred over other 

available screening modalities. It has high sensitivity for detecting precancerous lesions 

such as advanced adenoma and CRC (29, 30), therefore makes colonoscopy appropriate 

for colorectal cancer prevention and early detection of other colonic pathology. 

Furthermore, its high sensitivity as a CRC screening test helps to decrease the incidence of 

interval CRC (cancer occurring between screening investigations) (31). Notwithstanding 

its utility in CRC, colonoscopy as a tool is imperfect, up to 7.7% of CRCs diagnosed are 

interval cancers (32).  

 

The role of colonoscopy in the treatment of colorectal cancer  

Colonoscopy provides an alternative effective option for treating CRC and premalignant 

lesions rather than traditional surgical intervention. Endoscopic resection is the most 

important and popular endoscopic procedure for CRC treatment especially for early 

colorectal cancer (ECC) which includes endoscopic mucosal resection (EMR) and 

endoscopic submucosal dissection (ESD). EMR is a favorable therapeutic choice for the 

removal of superficial carcinomas or precancerous lesions in the rectum and colon (33). In 

contrast to traditional surgery EMR is characterized by being less invasive, offers short 
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hospital admission duration and has a lower cost (33). ESD is the another endoscopic 

technique which was originally developed for the resection of early gastric cancer (34). 

More recently however, it has been used to perform resection of colorectal tumors (35). 

Large colorectal lesions more than 20mm are usually treated by either EMR or surgery, at 

least in Western countries. Although EMR is a highly effective and safe procedure for 

lesions smaller than 20 mm in diameter (33), it is relatively unsuccessful in accomplishing 

en bloc resection of lesions ≥ 20 mm, and leads to a high rate of local recurrence in these 

lesions. Piecemeal resection of submucosal tumor lesions also prevents the pathologist 

from getting reliable assessment for the resection margins. Traditional surgical intervention 

for colorectal lesions is associated with a significant increase in morbidity and mortality 

when compared with endoscopy (36). 

To overcome these limitations, colorectal ESD has been offered. ESD allows en bloc 

resection regardless of lesion or neoplasm size. On the other hand the application of ESD 

to colorectal lesions has been partially restricted by the greater technical difficulty and 

higher risk of perforation (5-14%), making ESD less popular than EMR for the treatment 

of colorectal tumors (35). 

The next step after resection of colorectal cancer or precancerous lesions by either surgical 

or endoscopic modalities is to employ a surveillance strategy for the patient. Post CRC 

surveillance aims to prolong survival by early diagnosis of metachronous at a curable stage 

by the detection and removal of precancerous polyps. According to the ASGE, a 

surveillance strategy can contain a sum of applicable modalities including history, physical 

examination, carcinoembryonic antigen testing (CEA), a computed tomography scan (CT), 

endoscopic ultrasound (EUS), CT colonography (CTC), sigmoidoscopy and colonoscopy. 

While the perfect surveillance strategy is still not well defined, colonoscopy is the preferred 

strategy. Recommendations by the US Multi-Society Task Force about colorectal cancer 

recommends that after the 1-year colonoscopy, the interval to the next colonoscopy should 

be at 3 years (i.e., 4 years after surgery or perioperative colonoscopy) and then 5 years (i.e., 

9 years after surgery or perioperative colonoscopy). Subsequent colonoscopies should 

occur at 5-year intervals until the benefit of continued surveillance is outweighed by 

diminishing life expectancy. If neoplastic polyps are detected, the intervals between 
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colonoscopies should be in accordance with published guidelines for polyp surveillance 

(37). 

 

The role of colonoscopy in lower gastrointestinal bleeding  

Lower gastrointestinal bleeding (LGIB) is anatomically defined as bleeding beyond the 

ligament of Treitz (38). It clinically presents as haematochezia (bleeding of bright red 

blood or clots per rectum). The etiology of LGIB is wide; the main causes of LGIB 

according to ASGE are diverticular bleeding, ischemic colitis, angioectasia, haemorrhoids, 

CRC, Postpolypectomy bleeding, IBD, infectious colitis, non-steroidal anti-inflammatory 

drugs (NSAIDS) colopathy, radiation proctopathy, stercoral ulcer, rectal varices, and 

dieulafoy lesions. LGIB can manifest as an acute bleed, which can be severe and life 

threatening, or as chronic bleeding which usually presents with iron deficiency anemia 

(IDA), faecal occult blood or intermittent haematochezia. In both clinical settings 

colonoscopy remains the procedure of choice for diagnostic and therapeutic purposes and 

must be the first diagnostic test for almost all the patients admitted with LGIB (39). 

Acute LGIB which represents about 20% of all cases of GI bleeding, frequently leads to 

hospital admission with invasive diagnostic examinations, and consumption of substantial 

medical resources (40, 41). Although acute LGIB can be stopped spontaneously with good 

outcomes in majority of patients, morbidity and mortality are increased in elderly and in 

the presence of other comorbidities (42). The diagnostic yield of colonoscopy in this 

population ranges from 48% to 90% (39, 43). Therefore, colonoscopy can be considered 

as the preferable initial test for diagnosing and treating LGIB in comparison with the other 

available modalities. This is because (a) it allows identification of the bleeding source 

regardless of the amount or presence of bleeding considering the intermittent nature where 

other tools such as radiology need active bleeding to identify the site (b) offers several 

endoscopic therapeutic options (c) is efficient because of the diagnostic and therapeutic 

capability (d) whatever the initial test, it will still be required as the secondary test for 

confirming the diagnosis and (e) is relatively safer. On the other hand, some disadvantages 

must be appreciated when one chooses the test for the urgent intervention. These include 

(1) the requirement for colon preparation, (2) the need for sedation, experienced staff and 

endoscopy facilities, (3) the low prevalence of stigmata of haemorrhage, (4) the invasive 
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nature of the procedure and (5) and the risk of serious complications for example bowel 

perforation (44).  

IDA is another condition where colonoscopy is an important tool for diagnosis and 

treatment. IDA is the most common form of anaemia worldwide and is estimated to be the 

cause of up to 50% of cases of anaemia (45, 46).  In clinical settings many cases intended 

for IDA investigation are booked for endoscopic study which usually includes both a 

gastroscopy and colonoscopy where at least 15% of the patients may have synchronous 

lesions in both the upper and lower GI tract.  However, colonoscopy is very effective as a 

diagnostic tool for IDA because the chance of discovering underlying pathology is 

increased fourfold (47). Additionally, performing gastroscopy and colonoscopy in the same 

session, so-called “top and bottom” is highly sensitive and specific for locating 

gastrointestinal pathology that cause anemia (48-50). 

 

Role of colonoscopy in chronic diarrhoea 

Colonoscopy with biopsy for the investigation of chronic diarrhoea of any etiology is very 

valuable. Several studies have investigated the diagnostic yield of colonoscopy in the 

evaluation of chronic diarrhoea which revealed the underlying cause in about 15% to 31% 

(51, 52);  inflammatory bowel disease and microscopic colitis accounted for the majority 

of cases.  

  

Role of colonoscopy in constipation 

Constipation as a sole presenting complaint is common. Patients who experience excessive 

straining, discomfort at defecation, or passage of hard or pellet stools may complain of 

constipation regardless of the frequency of stool. According to the ASGE guideline, 

colonoscopy is indicated to rule out obstructive cancerous lesions, strictures and when 

external compression is suspected. The yield of colonoscopy as a diagnostic choice for 

constipation is low and is comparable to asymptomatic patients who undergo colonoscopy 

for colon cancer screening (53).  However, colonoscopy might be used as a therapeutic tool 

in some cases of constipation caused by fibrotic stricture from inflammatory bowel disease, 

ischemia or previous surgery, which can be dilated during a colonoscopy session (54-57). 
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Complications and adverse events of colonoscopy 

Colonoscopy is a regularly performed procedure for the diagnosis and treatment of many 

gastrointestinal conditions and symptoms as discussed, however is associated with adverse 

events. An adverse event (AE) is an event that prevents completion of the planned 

procedure and/or results in admission to hospital, prolongation of existing hospital stay, 

and requiring another procedure (needing sedation/anaesthesia), or subsequent medical 

consultation (58). Colonoscopy complications vary from minor to serious events and can 

occur pre-procedure, intra-procedure (from entering the preparation area through leaving 

the endoscopy room), post-procedure (up to 14 days), and later (any time after 14 days) 

(58). The complications mainly include haemorrhage, perforation, infection, 

cardiopulmonary events, post-polypectomy electrocoagulation syndrome, gas explosion, 

abdominal pain or discomfort in addition to other miscellaneous complications. 

 

Haemorrhage is the most common complication of polypectomy (59). Although, 

haemorrhage is frequently associated with polypectomy it can take place during diagnostic 

colonoscopy (immediate) or may occur a few days or weeks after procedure (delayed) (60). 

Postpolypectomy haemorrhage is more frequently encountered in the right colon and in 

patients over 65 years of age (61). There is a higher likelihood of immediate bleeding with 

large polyps, thick stalks, sessile polyps, and when cautery is not used in patients who have 

coagulation disorders. Skilled endoscopists can almost invariably achieve haemostasis and 

transfusion is not usually needed (61, 62). 

 

Perforation of the colon represents the most critical complication of colonoscopy which 

can be induced by barotrauma, mechanical pressure against the wall of colon or a 

therapeutic procedure (e.g., polypectomy). Perforation for a diagnostic colonoscopy occurs 

as infrequently as 1 in several thousand colonoscopy procedures (63). Postpolypectomy 

perforation however, has been stated to take place as frequently as 1 per 100 polypectomies 

(63). Early manifestations of colonic perforation include abdominal pain and distention, 

fever, and eventually peritonitis might develop. The diagnosis of perforation from either 

colonoscopy or polypectomy is established by plain radiographs of the chest and abdomen, 
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which demonstrate free air in the peritoneal cavity or air in the retroperitoneal tissue. 

Approximately 5% of colonoscopy perforations are fatal, and mortality is usually related 

to sepsis and multiple organ failure secondary. Thus, a quick diagnosis of perforation is 

essential for effective treatment (64) and surgical consultation must be sought in all cases 

of perforation. 

 

Postpolypectomy syndrome is thought to be the end result of a transmural burn to the 

colonic wall without the occurrence of actual perforation (65) after postpolypectomy 

haemorrhage; this is considered the second most important complication. Classically, 

patients with postpolypectomy electrocoagulation syndrome present 1 to 5 days after 

colonoscopy with fever, localized abdominal pain, localized peritoneal signs, and 

leukocytosis. Patients usually present within 12 hours of the procedure, but it may take up 

to 5 days. Clinicians must be aware of this entity because there is no need for surgical 

intervention. The management of postpolypectomy syndrome includes nil per os, 

intravenous hydration, antibiotics, serial physical examinations and follow up by a surgeon. 

The risk of development of a true perforation is unusual in well-treated patients. Treatment 

should usually be continued until the pain has settled and the white blood cell count returns 

to within the normal range (64).   

 

Infectious complications 

Bacteraemia can occur with or without polypectomy. The mechanism of bacteremia is 

breaking of the mucosal barrier during procedures. The majority of bacteraemia is transient 

and does not have clinical significance (66). The probability of developing serious illness 

is still possible in high-risk group patients such as those with certain cardiac conditions, 

patients for endoscopic retrograde cholangio-pancreatography (ERCP) with liver 

transplants and others. For these patients the ASGE recommends antibiotic prophylaxis for 

endoscopic procedures associated with a high risk of bacteraemia in susceptible patients 

(67).  
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Gas explosion 

Although gas explosion during colonoscopy procedure is very rare, it is nonetheless a very 

serious complication due to its dramatic nature. Perforation could complicate colonic 

explosion and urgent surgery is needed. This frightening iatrogenic AE usually occurs 

during therapeutic colonoscopy with electrocautery technique. There are three essential 

elements required to start an explosion of gases of the colon; this includes the presence of 

combustible gases (hydrogen, methane) produced by the fermentation of non-absorbable 

carbohydrates in the colon such as mannitol, lactulose, or sorbitol by the colonic bacteria, 

the presence of combustive gas (oxygen), and the use of a heat source (electrocautery or 

argon plasma coagulation) (68, 69). By using CO2 the risk of gas explosion markedly 

decreased if not eliminated (70). 

 

Abdominal pain or discomfort 

Although colonoscopy in general is a well-tolerated procedure, some patients still find the 

examination painful and uncomfortable. It is not clear what factors determine the degree 

of tolerability of patients. The main cause of abdominal pain is stretching of the mesenteric 

attachments, with a minor role correlated to the pressure caused by air distension (71). As 

a result, the majority of colonoscopic procedures are done under analgesia and moderate 

sedation (conscious sedation). Even with use of this regimen pain and discomfort may still 

occur but in a small percentage as a result of using CO2 gas rather air insufflation (70). 

 

Cardiopulmonary complications 

At the time of colonoscopy some cardiopulmonary events must be considered; they vary 

from events with uncertain clinical significance such as minor fluctuations in oxygen 

saturation or heart rate to major, sometimes fatal events such as myocardial infarction, 

arrhythmia, shock and respiratory failure (58).  

 

The previously reviewed complications represent the main challenges for endoscopists 

during colonoscopy but there are other miscellaneous complications of colonoscopy which 

practitioners must consider. These include splenic rupture, acute appendicitis, 

diverticulitis, subcutaneous emphysema, and tearing of mesenteric vessels with intra-
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abdominal haemorrhage. Chemical colitis may occur if glutaraldehyde, used during 

disinfection, has not been adequately rinsed from the endoscope. Furthermore, a wide 

variety of therapeutic interventions for colonoscopy are accompanied by AEs for example 

tattooing, dilatation, colonoscopic haemostasis, foreign body removal, colonic stent 

replacement, colonic decompression tube placement, percutaneous endoscopic colostomy 

and others. 

 

To conclude, complications are expected during colonoscopy. As the therapeutic role of 

colonoscopy in management of GI conditions has dramatically increased, the 

complications will similarly increase. The endoscopists therefore, should decide the 

appropriate indication of colonoscopy. Being familiar with the available using tools and 

technology, and being ready to intervene if any of the complications takes place, with early 

diagnosis and immediate management, will reduce the mortality and morbidity related to 

the performance of a colonoscopy (72). 

 

Indicators of the quality of colonoscopy 

Indicators of quality in the performance of colonoscopy were introduced to maximize 

value, reduce interval CRC, reduce complications and improve patient satisfaction. 

Guidelines to improve quality were published in 2015, by the American Society for 

Gastrointestinal Endoscopy (ASGE) and the American College of Gastroenterology 

(ACG) (63). 
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Table 1: Colonoscopy quality indicators (adapted)(63)  

 

QUALITY INDICATOR 

 

PERFORMANCE TARGET 

Pre-procedure 

Appropriate indication documented >80% 

Informed consent obtained >98% 

Intraprocedure 

Documentation of bowel preparation quality >98% 

Adequate bowel preparation to perform adequate examination >85% 

Documentation of caecal intubation >90% all 

>95% screening 

 

Cost of colonoscopy 

The popularity of colonoscopy in the last decade and dramatic increase in use for 

diagnosing and treating GI conditions and wide implementation as the first choice for 

cancer and precancerous lesions screening and surveillance brings the cost under the 

spotlight. Health departments have to weigh getting the maximum benefit of this invasive 

technique whilst avoiding unnecessary use and wasting of resources because of 

inappropriate indications or referrals. Although, there is no standard average cost of 

colonoscopy, the cost is affected by many factors including the country where the test used 

(developed or developing), whether performed in the public or private sector, whether 

sedation and anaesthesia are used or not, place of procedure (endoscopy room or operating 

theater), and indication and type of colonoscopic intervention (diagnostic or therapeutic), 

and whether the colonoscopy is for surveillance or screening.  There is limited data on the 

detailed cost of diagnostic and therapeutic colonoscopy but a cost analysis study comparing 

two colorectal cancer screening strategies for Lynch syndrome patients i.e. colonoscopy vs 

genetic testing has conducted that in a tertiary center in South Africa the estimate the 

average unit cost of colonoscopy was R3484.09 ($234,94) (73), making this a costly 

procedure. As a result, the indications for a request for colonoscopy must be appropriate 

and cost-effective. 
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CHAPTER 2: AIM AND METHODS  

 

Aim of the study 

To determine the appropriateness of the indication for colonoscopy, the yield, and the 

prevalence of common diagnoses in patients undergoing colonoscopy at Groote Schuur 

Hospital, a tertiary hospital. 

 

Rationale of the study 

The data acquired will be used to inform the clinical platform of the common indications 

and diagnoses made and allow for benchmarking of our standards. Additionally, the data 

will aid in the development of context-specific standard operating procedures and simple 

guidance for the performance of OAE. Finally, the data can be used to determine the utility 

and cost of colonoscopy in our setting, compared to other modalities (for example 

radiology); this may be particularly relevant in resource-poor settings where colonoscopy 

may not be available or affordable. 

 

Study design and setting 

This is a descriptive cross-sectional retrospective analysis, of prospectively collected 

colonoscopic data performed in a specialized gastrointestinal unit at Groote Schuur 

Hospital (GSH). GSH is a public academic teaching tertiary level hospital in Cape Town 

in Western Cape Province in South Africa, affiliated to the University of Cape Town. 

Colonoscopies are performed at the combined medical and surgical gastroenterology unit 

by doctors with various experience levels including gastroenterology consultants and 

trainee gastroenterology fellows. Requests for colonoscopy are made from within the 

hospital, but also from secondary-level hospitals in the periphery. It was for the latter 

reason that OAE was created to reduce the consulting burden at tertiary level, and to 

accommodate patients that couldn’t be seen, who had appropriate indications. 

 

 

 

 



26 
 

Period of analysis 

Colonoscopy reports of colonoscopies performed between 01 January 2014 to 31 

December 2019 were retrieved and analyzed. 

 

Study population 

In this study we reviewed all available data of colonoscopies for all adult patients 18 years 

and older. Patients underwent colonoscopy for both routine and urgent indications during 

the specified study period. All the patients received the standard bowel preparation 

(Kleanprep®) consisting of four sachets of Macrogol 3350 dissolved in four liters of water, 

taken the day before the procedure. Patients consume this at a rate of 250ml every 15 

minutes, over 4-6 hours. The standard of care in this gastroenterology unit is conscious 

sedation using midazolam and fentanyl or pethidine and the dose is adjusted according to 

patient response, but typically the dose for midazolam is 1.5 to 5mg, for fentanyl 50-100mg 

or for pethidine 25-50mg. Patients are monitored for blood pressure, pulse and oxygen 

saturation during the procedure and for at least 30 minutes post-procedure. All clinical data 

is entered into an electronic database, from where reports are generated and printed, and 

placed into patient folders. 

 

Data collection 

The details of all available colonoscopies performed in the gastroenterology unit were 

retrieved from a prospective endoscopy database [FileMaker Pro 13.0v9 (01-13-2015)] at 

GSH. The data was imported into an Excel spreadsheet, cleaned, and coded. The database 

is large and collects at least 45 variables ranging from demographics, clinical, endoscopic 

parameters, findings, specimen collection, therapeutic interventions, and complications. 

For the purposes of this study the variables retrieved were patient details (age, sex), clinical 

indication, symptoms, urgency of colonoscopy, sedation used, quality of bowel 

preparation, and findings.  

There were 5421 records found on the database, 4033 records were analyzed. (Figure 3) 
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Figure 3: Search and selection process 

 
 

Definitions 

Bowel preparation was assessed on the Boston Bowel Preparation Scale (BBPS) (74). 
Based on our datasheet, we designated equivalence. (Table 2) 

 

Table 2: BBPS definitions and assigned “equivalent” 
Grade Definition Our “equivalent” 

0 Unprepared colon segment with mucosa not seen due to solid 

stool that cannot be cleared 

Poor – procedure 

abandoned 

1 Portion of mucosa of the colon segment seen, but other areas of 

the colon segment not well seen due to staining, residual stool 

and/or opaque liquid 

Poor – procedure not 

abandoned 

2 Minor amount of residual staining, small fragments of stool 

and/or opaque liquid, but mucosa of colon segment seen well 

Adequate 

3 Entire mucosa of colon segment seen well with no residual 

staining, small fragments of stool or opaque liquid 

Good 
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Caecal intubation rate (CIR) 

The number of colonoscopies where the caecum or terminal ileum was reached, divided by 

the number of colonoscopies where the intended endpoint was the caecum or terminal 

ileum. The benchmark CIR: ≥90% overall, and ≥95% for screening colonoscopies. 

 

Data analysis 

Specified variables were selected and imported into Stata version 11.2 for analysis. For 

descriptive data analysis we used means and standard deviations, medians and interquartile 

ranges and frequency distributions as was appropriate. Between-group comparisons were 

made using the ANOVA and the non-parametric Kruskal-Wallis test for normal and non-

normally distributed data respectively. The Pearson’s χ2 or Fisher's exact tests were used 

for analysis of categorical variables, and odds ratios (ORs) with calculation of 95 per cent 

confidence intervals (CI). 

 

Ethics Approval   

This study was unconditionally approved by the Faculty of Health Sciences Human 

Research Ethics Committee of the university of Cape Town (reference number: HREC 

REF 779/2019). 
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CHAPTER 3: RESULTS  
 

The total number of patient records analyzed was 4033 including inpatients and outpatients 

who underwent colonoscopy. The median age was 56 (IQR range 18-85); two-thirds were 

older than 50 and females accounted for 59.6% of the cohort. Colonoscopy was performed 

for appropriate indications in 98% of cases (according to EPAGE II criteria).  

 

Indications 

The main indications to undergo colonoscopy were investigation of symptoms (61.7%), 

anaemia (11.6%) and cancer surveillance post cancer resection (6.25%) (Table 3). Five 

percent of patients underwent colonoscopy for a flare of IBD. If the data is analyzed by age 

< or > 50, twice the number of older patients had anaemia (OR=0.55, CI 0.43-0.70, 

p=0.000), underwent surveillance post-polypectomy (OR=0.57, CI 0.37-0.85, p=0.005), 

and post-cancer resection (NS), whereas the converse is true in that patients < 50, were 

twice more likely to have a colonoscopy for an IBD flare (OR=1.98, CI 1.49-2.6, p=0.000), 

or thrice for surveillance for HNPCC (OR=3.0, CI 2.1-4.3, p=0.000). If analyzed by gender 

females were more likely to have diverticulosis (10.8%), than males (7.12%), although this 

was not significant (OR=1.0, CI 0.7-1.3, p=0.94), whilst males were more likely to have 

tumours (5.31%) compared to females (3.16%), although insignificant (OR=0.9, CI 0.7-

1.4, p=0.99). 
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Table 3: Indications for colonoscopy  

 

Abdominal mass                                         0.06   0.15   0.03  
Abnormal radiology                                     0.58   0.45   0.64 

Anaemia                                                     11.6   7.77  13.1 

Assessment for restoration of continuity        0.21   0.38  0.15   

Cancer surveillance HNPCC                         3.65   6.86  2.32 

Cancer surveillance IBD                                5.01  5.28  4.91 

Cancer surveillance post-cancer resection     6.25  4.30  7.14 

IBD flare                                                        5.42  8.14  4.30 

Investigation of symptoms                            61.7  63.2  61.0 

Polyp surveillance                                          3.75  2.26  4.36 

Search for primary tumour                            1.75  1.21  1.98 

 
 

Symptoms 

In 19% of patients the colonoscopy was performed for surveillance. In symptomatic 

patients, the commonest symptoms were rectal bleeding (16.49%), diarrhoea (13.03%), 

constipation (12.45%), abdominal pain (12.1%) and anaemia (11.52%). (Table 4). Of the 

patients referred for anaemia (544), the majority (521) 95% were asymptomatic (95%), 

with colonoscopy being performed following a negative oesophago-gastroscopy. 

 

 

 

  Indication     Entire cohort     Age < 50      Age > 50 

     (n=4033) % (n=1286) % (n=2747) % 
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Table 4: Presenting symptoms 

Abdominal pain                     12.1     14.3    11.3 

Alteration of bowel habit           4.37     3.17    4.91 

Anaemia*                        11.52     7.69    13.1 

Bowel obstruction                      0.09     0.08    0.09 

Constipation                               12.45     11.0   12.8   

Diarrhoea                                    13.03     18.5   10.8  

Rectal bleeding                            16.49       16.4   16.6 

Tenesmus                                     0.21     0.38   0.15  

Loss of weight                             7.83     4.75   9.09 

 
* Anaemia was entered as an indication for colonoscopy, as well as a symptom. 95% of patients with anaemia were 
asymptomatic, hence the similar prevalence in Table 1 (11.6%) and Table 2 (11.52%), save for the fraction of records 
where the data was incorrectly entered, giving the slight discrepancy in percentages.  

 

Patients younger than 50 were more likely to present with abdominal pain (OR=1.3, CI 

1.07-1.6, p=0.006), diarrhea (OR=1.8, CI 1.5-2.3, p=0.000), whilst those older than 50 

were more likely to present with alteration of bowel habit (OR=0.63, CI 0.43-0.9, p=0.012), 

and loss of weight (OR=0.45, CI 0.33-0.60, p=0.000). There was difference between the 

ages with constipation and rectal bleeding. 

 

Findings 

Colonoscopy was normal in 42.34% of all patients. In those with abnormal findings, polyps 

were found in the majority of cases (sessile 12.67%), stalked (2,74%) (Table 5). 

Inflammation with or without ulceration or pseudopolyps was second commonest finding 

(12.2%). Diverticular disease was third at 6.49%. When patients were categorized to age > 

or < 50, patients < 50 had more inflammation (23.2% vs 10.3%), and less diverticulae 

(1.34% vs 13.4%), and polyps (11.5% vs 22.9%) respectively, when compared to those > 

50. Older patients had 2 times the rate of colonic tumours (4.5% vs 2.1%). 

Symptom       Entire cohort      Age < 50      Age > 50  

    (n=4033) %  (n=1286) % (n=2747) %                                                                     
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Table 5: Colonoscopic findings 

 

 

 

Normal                                           42.3      57.6  44.5 

Inflammation                                  12.2      23.2  10.3 

Diverticula                                        6.49      1.34   13.4 

Hemorrhoids                                     1.29      1.52  1.29 

Polyps sessile                                   12.67      9.36  19.6 

Polyps stalked                                   2.74      2.14  3.38 

Stricture                  1.1      1.34  1.46 

Tumour                               3.64      2.14  4.5 

 
 

Patients younger than 50 were more likely to have a normal colonoscopy (OR=1.6, CI 1.48-

1.9, p=0.000), or inflammation (OR=2.6, CI 2.18-3.15, p=0.000), whilst those older than 

50 were more likely to have diverticulae (OR=0.08, CI 0.05-0.14, p=0.000), polyps 

(OR=0.43, CI 0.35-0.53, p=0.000) and a tumour (OR=0.47, CI 0.29-0.72, p=0.000).  

 

Main findings by indication  

The yield of colonoscopy in terms of the main findings, stratified by the indication for the 

procedure are summarized in Table 6. The main findings were polyps, inflammation, 

diverticulae and tumours, found in different proportions in each indication. 

 

 

 

 

 

 

 

Lesion characteristics          Entire cohort     Age < 50  Age > 50  

    (n=4033) % (n=1286) % (n=2747) %
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Table 6: Key abnormal findings by indication  

INDICATION TOTAL COHORT  ABNORMAL COLONOSCOPY 
 Polyps Diverticulosis Tumour Polyps Diverticulosis Tumour 
Abnormal  
radiology  

(n=23) (n=12) 
3(13%) 5 (21.7%) 1(4.3%) 3 (25%) 5 (41.6%) 1 (8.3%) 

Anaemia  (n=443) (n=209) 
66 (14.8%) 51 (11.5%) 6 (1.35%) 66 (31.6%) 51 (24.4%) 6 (2.8%) 

Surveillance 
colonoscopy  

(n=777) (n=388) 
214 (27.5%) 18 (2.31%) 18 (2.31%) 214 (55%) 18 (4.6%) 18 (4.6%) 

IBD flare  (n=201) (n=172) 
128 (63.6%) 0 0 128 (74.8%) 0 0 

Investigation of 
symptoms  

(n=2488) (n=1306) 
490 (19.69%) 59(2.37) 24 (0.96%) 490 (19.7%) 59 (12.1%) 24 (4.9%) 

Search for a 
primary tumour  

(n=70) (n=61) 
11 (15.7%) 5(7.14%) 4(5.71%) 11 (18%) 5 (8%) 4 (6.5%) 

 

 

Colonoscopic indication characterized by findings 

In patients with polyps, 58.64% were being investigated for symptoms, 13.39% for polyp 

surveillance, and 14.58% cancer surveillance post resection. In this collective group, 39% 

of patients were asymptomatic, 19.82% had constipation, 22% rectal bleeding and 10% 

weight loss. 

In patients with inflammation, 12.86% were undergoing cancer surveillance for IBD, 

27.68% had an IBD flare, and 52.68% were being investigated for symptoms. In patients 

with pseudopolyps, 26.56% were undergoing cancer surveillance for IBD, 29.69% had an 

IBD flare, and 43% was for investigation of symptoms. 

In patients with diverticulae, 82.35% were being investigated for symptoms. Of these, 

31.14% of patients had rectal bleeding and 28% constipation. 19.38% had asymptomatic 

disease. 

In patients with tumours, 80% were being investigated for symptoms with the commonest 

symptom being rectal bleeding (46.15%). Importantly, 10% each of patients were 

asymptomatic, had constipation and diarrhoea respectively. 
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Findings by symptoms  

The findings at colonoscopy based on symptoms are represented in Figure 4. 

 

Figure 4a: Colonoscopy findings by symptoms (Panel 1) 

 

 

 

 

 

 

 

 

 

 

 

 

A	 B	

C	 D	

Endoscopic findings stratified by symptoms (Panel 1): A=asymptomatic, B=abdominal pain, C=alteration of bowel habits and 
D=anaemia 
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Figure 4b: Colonoscopy findings by symptoms (Panel 2) 

 

 

Diarrhoea 

The colonoscopy was more likely to be abnormal if older than 50, compared to those aged 

< 50 (75 vs 51%). Haemorrhoids were commoner in young patients (6.7%) compared to 

older patients (3%), and polyps occurred in 15% in those aged 50, compared to 19.65% 

older than 50. Tumours occurred in 2.8% of younger patients compared to 11.28% on older 

patients. 

 

Findings in patients with normal findings 

Two-thirds of patients (65%) having colonoscopy for investigation of symptoms had no 

abnormal findings. The chief symptoms were constipation (22.69%), diarrhea (15.18%), 

rectal bleeding, (15.18%) and weight loss (11.63%). 34% were asymptomatic i.e., the 

colonoscopy was for surveillance. 

 

 

Endoscopic findings stratified by symptoms (Panel 2): E = constipation, F = diarrhoea, G = rectal bleeding and H = loss of 
weight 

E	 F	

G	 H	
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Quality and technical factors 

Urgent colonoscopy was undertaken in 13% of all patients. Most cases were performed 

electively (47.11%); semi-elective procedures and missing data represents 12.95% and 

26.87%   respectively. For these patients, sedation was administered in 86.93% while 13 % 

of procedures were performed without sedation. A third of the patients (34%) received a 

dose of 2.5 mg midazolam and 100mg fentanyl, while 21.36% received 2.5 mg midazolam, 

and 50mg fentanyl. Only 2.5 % of patients needed midazolam does greater than 5 mg.  

Adequate, good, and poor bowel preparation (as per BBPS) was achieved in 36.93%, 

32.46%, and 24.67% respectively. In the latter, although the bowel preparation was poor, 

the procedure was abandoned in only 2.77% of patients. Missing data was reported in 

5.94%. Therefore at least 69% of patients had adequate bowel preparation. When stratified 

by indication, i.e., whether the colonoscopy was performed for symptoms or surveillance, 

the bowel preparation in the former was adequate in 66% of patients, and 77% in the latter. 

In terms of findings, there was no difference in the detection of lesions with adequate 

compared to poor bowel preparation: inflammation (15.36% vs 15.35%), diverticulae 

(10.73% vs 10.31%), polyps (19.55% vs 19.43%) and tumour (4.77% vs 4.2%) in those 

with adequate bowel preparation, compared to those with poor bowel preparation.  

The extent of intubation was to the terminal ileum in 48.9%, caecum in 39.3%, ascending 

colon in 2.28%, transverse colon in 3.9%, descending colon in 1.98%, sigmoid in 2.92%, 

and rectum in 0.72%. Thus, complete examinations i.e., to the caecum (caecal intubation 

rate – CIR) were achieved in 88.2%, with the adjusted CIR = 95.1% (after excluding 

incomplete examination due to obstructing lesions in the sigmoid). According to the 

endoscopists assessment (of varying experience, from specialists to trainees, and in both 

surgery and medicine) they rated 52.93% of colonoscopy procedures as “average” in 

difficulty, “difficult” in 24.65%, and “easy” in 21.98%. 
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CHAPTER 4: DISCUSSION  
 

Summary of findings 

To our knowledge, this is the largest series conducted in Africa evaluating the findings at 

colonoscopy at a tertiary referral center, compared to similar studies from Saudi Arabia 

(75) and other parts of South Africa (76). The main findings were a) a relatively young 

cohort underwent colonoscopy (mean age = 55) (mean age of colonoscopy in other studies 

at a tertiary center), b) the majority of colonoscopies performed were for appropriate 

indications, c) 89% of procedures were performed for investigations of symptoms, with 

only 19% for surveillance, d) the commonest symptom was rectal bleeding (16.49%), and 

e) almost half of colonoscopies (44%) were normal, f) in abnormal colonoscopies, the 

commonest findings were polyps (15.41%), inflammation (12.2%), and diverticulae 

(6.49%). These findings are similar to those reported in other studies (75, 77). Tumours 

were found in 3.6% of the cohort and were 1.5 times more common in males, although not 

significant. With respect to colonoscopy quality measures, although the CIR was within 

recommended guidelines at 95.1%, the quality of the bowel preparation met the guidelines 

in only two-thirds of patients.  

 

Looking at the data more closely, anaemia and surveillance for polyps and cancer were 

more common in patients > 50, whilst an IBD flare or surveillance for HNPCC were more 

common in those < 50; both these findings are consistent with the younger distribution in 

age of these conditions. Females were more likely to have diverticulosis whilst males more 

likely to have tumours.  Almost 1 in 2 anaemic patients had pathology to explain the 

anaemia; the largest proportion (14.8%) had polyps, thus confirming colonoscopic 

evaluation as an important tool in the assessment of these patients. Polyps were seen in a 

high proportion of patients (55%), undergoing cancer surveillance post-resection and polyp 

surveillance, underscoring the need for on-going surveillance in high-risk populations.  

The largest yield for colonoscopy for anaemia, surveillance, an IBD flare, including a 

search for a primary tumour, was in the finding of polyps. Unsurprisingly, their occurrence 

was highest in patients undergoing surveillance (27.5%). It is older patients in this study, 

who tended to have anemia and required surveillance; this finding, therefore is 
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unsurprising. What could be concerning, but misrepresented, is the finding of polyps in 

63.6% of patients having a colonoscopy for an IBD flare. This is explained by the 

occurrence of pseudopolyps associated with IBD, more than 50% in this group, rather than 

‘true’ polyps. Although the commonest finding in this series was colorectal polyps, in a 

similar study in Egypt inflammation (due to ulcerative colitis) was the main finding (22%) 

(78). Notably, a tumour was found in 5.7% of patients undergoing the procedure to search 

for a primary tumour and polyps in 15.7%, (in the same group) underscoring the 

importance of screening colonoscopy, resources permitting. The main endoscopic 

abnormality or ‘yield’ in patients referred for abnormal radiology (in this setting a CT 

scan), was diverticulosis (21.7%).  Without radiological evidence of other abnormalities 

on the CT scan i.e., thickening of the colonic wall, this finding puts into question the 

necessity of a colonoscopy for this purpose. However, this information is impossible to 

confirm in this study. 

39% of patients with polyps were asymptomatic, while 19.82% had constipation, 22% 

rectal bleeding and 10% weight loss. These findings highlight the value of colonoscopy in 

detecting polyps both in asymptomatic and symptomatic patients. Ten percent of patients 

with weight loss had polyps; this may be explained either by incidental polyps in a patient 

with weight loss or may be concerning for the malignant potential of the polyps. Regarding 

the latter, it is not possible to correlate this data with the size and histology of the polyps 

because this data was not collected in this study. In patients with rectal bleeding, only 4.3% 

had haemorrhoids, with larger proportions having more sinister pathology, i.e., polyps, 

inflammation, diverticulae and tumours. Importantly, younger patients presented with 

haemorrhoids, whilst older patients presented with a tumour. This data supports the 

guidelines that haematochezia is an appropriate indication for colonoscopy. A third of 

patients with diverticulae had rectal bleeding, an important complication and cause of 

lower GIT bleeding diverticular disease. In this study rectal bleeding (in 46%) was a 

significant symptom in patients where a tumour was found – emphasizing the importance 

of rectal bleeding as a serious symptom that should warrant endoscopic evaluation. 

Importantly, 10% of patients were asymptomatic, meaning that 1 in 10 asymptomatic 

patients with a rectal tumour may be potentially missed. 
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In terms of findings stratified by symptoms, irrespective of symptoms the main endoscopic 

finding was polyps. However, patients with diarrhea and rectal bleeding were more likely 

to have higher rates of inflammation 40.3% and 18.8% than other groups of symptoms. 

This finding is readily explained by the high prevalence of IBD in this cohort noting that 

our hospital is a tertiary referral center for IBD management. This assertion is also reflected 

in that patients < 50 had higher rates of abdominal pain (14.3% vs 11.3%) and diarrhea 

(18.5% vs 10.8%), compared to their older counterparts. Older patients were twice more 

likely to present with loss of weight (9% vs 4.5%) with abnormal findings, as well as 

(14.31% vs 7.66%) with normal colonoscopy – this clearly suggests that this symptom 

should be viewed more seriously in older groups. Tumours were found in 9.18%, 8.41% 

and 9.2% of patients with loss of weight, rectal bleeding and alteration in bowel habit, 

respectively. The data highlights the significant contributions of these symptoms as triggers 

for colonoscopic evaluation for diagnosing colorectal tumours. 

In patients with normal colonoscopy a fifth (22.69%) were referred for constipation, and 

15.18% for diarrhea. These two groups likely represent patients with irritable bowel 

syndrome, or in a smaller number, microscopic colitis. In patients with chronic diarrhoea 

with negative biomarkers and stool tests who have a normal colonoscopy, we routinely 

take biopsies at our center to rule out microscopic colitis. 

As in our study, published data indicate that up to 25% of colonoscopies conducted with 

inadequate bowel preparation indicating real-life medicine (79, 80). Although the overall 

cohort bowel preparation was sub-par, it was 11% better in patients undergoing 

surveillance colonoscopy; suggesting that gastroenterologists do emphasize the importance 

of excellent bowel preparation for surveillance compared to diagnostic colonoscopy. 

Despite suboptimal views, the yield appears not to have been affected; this may be 

explained by the fact that most of the procedures were for diagnosis of gross pathology, 

rather than surveillance. Typically, when bowel preparation is suboptimal, patients are 

rebooked for a repeat colonoscopy with 3-6 months, depending on the indication. To 

improve bowel preparation in our population, options include the addition of Bisacodyl 

from two days, or macrogol two sachets per day starting one week before the procedure. 

Another technical factor in our data was that the adjusted CIR was only 95.1%. Having 

excluded sigmoidoscopies, and procedures where there was an obstruction that precluded 
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intubation to the caecum, possible explanations for this include patients with difficult 

colons (e.g., tortuous colons, fixed segments following surgery or patients with a very low 

pain threshold), where the procedure had to be abandoned. A final explanation could be 

that colonoscopies at our center are performed by physicians and surgeons, as well as 

consultants and fellows in training – thus there exist different levels of expertise in the 

division. 

 

Limitations 

The main limitation of this study is the data collection tool used for this study. Although 

the data is collected prospectively, as the procedures are performed, not all fields are 

mandatory to fill, resulting in the problem of missing values, and not all the data was 

entered correctly. This was particularly relevant in the fields where more specific detail 

was required, e.g., site of abnormal findings, number and size of polyps, interventions done 

etc. As a result of this, these variables were not analyzed due to high percentages of missing 

data. Consequently, in this study we were not able to describe more specific data points 

which would have added to the depth of the data derived. But given the large dataset, and 

therefore large amounts of data emanating from this database, the authors felt that this 

study has uncovered important data, which hitherto is not known.  Future studies will 

identify the reports with missing data, request patient folders, so that this information can 

be populated, to allow for a more in-depth analysis.   

A second limitation is that of referral bias given that the data was collected from a single 

tertiary health center. Although this was the objective of the study, the findings cannot be 

generalized to entire populations. An important implication is that although colonoscopy 

was performed for appropriate indications, despite the OAE mechanism, in non-tertiary 

settings, where gastroenterologists do not screen the referrals, colonoscopy may be 

performed inappropriately, potentially increasing the risk to patients, as well as resulting 

in wastage of a valuable resource. 

A third factor is because this is data collected from a teaching hospital, the endoscopists 

ranged from trainees to senior gastroenterologist, and included medical as well as surgical 

doctors. Endoscopic competence is therefore anticipated to be variable; this may therefore 

affect the meeting of the minimum requirements for colonoscopic quality standards, 
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although the caecal intubation rate was satisfactory. Although data on the polyps found 

was available, this was not correlated with histological diagnosis, therefore the adenoma 

detection rate could not be derived. This will be done in an extension to this study. 

Finally, the bowel preparation fell below international standards. This data reflects the 

socio-economic status of the population served in our region. Most patients use public 

transport to travel to the hospital, as a result, they prefer to complete their 4-litre bowel 

preparation at home, the day before the procedure, rather than to use a split-dose 

preparation (2 litres the day before and 2 litres on the morning of the procedure). The latter 

approach might mean that the bowel contents are not completely evacuated as the patient 

transits to the hospital. In this light, depending on the indication (particularly a diagnostic 

procedure), the procedure was not abandoned, even with inadequate/suboptimal bowel 

preparation. As a result, it is possibly that the detection of polyps was underestimated in 

this study.  

 

Conclusions  

The data has offered insights into the epidemiology of important gastrointestinal 

presentations at a tertiary center, data which hitherto is unavailable. Referral bias 

notwithstanding, this data potentially offers data on community prevalence of these 

conditions. Additionally, the study forms the basis from which future studies can be used 

to track trends in the epidemiology of disease, particularly as westernization progresses. 

Furthermore, the study has in addition highlighted important issues that need addressing 

(inter alia bowel preparation and the data collection tool used), to improve diagnostics. 

From a clinical audit perspective, reassuringly, the data confirms that some aspects of 

patient management are done well in a tertiary setting and that despite OAE, given the high 

degree of appropriate colonoscopy, there is no wastage of resources. 
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