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Introduction 

Growth arising from the inner lining of the 

gastrointestinal tract such as colonic lipomas and 

colorectal polyps can be neoplastic or non-

neoplastic with the potential to develop into 

adenomatous or cancerous lesions and 

subsequently grow into large tumours 

(Nallamothu & Adler, 2011). The goal of 

screening or surveillance of colorectal cancer is to 

detect colorectal neoplasia or precancerous lesions 

in their early stages, so that they can be removed 

endoscopically through colonoscopy 

(polypectomy) or treated in order to reduce the 

risk of colorectal cancer development (Gallegos-

Orozco & Gurudu, 2010; Nallamothu & Adler, 

2011; Fyock & Draganov, 2010). While early 

detection of solitary colorectal cancer lesions can 

be successfully resected before they develop into 

large tumours, continued surveillance following 

curative resection is important to prevent 

recurrence (Scheer & Auer, 2009).   

Cancer screening guidelines recommend routine 

screening for colorectal cancer and adenomatous 

neoplasias in asymptomatic adults aged 50 years 

or older including all adults with known  

inflammatory bowel disease and ulcerative colitis 

as well as Crohn's disease (National Institute for 

Health and Care Excellence—NICE, 2011; 

Centres for Disease Control and Prevention—

CDC, 2011). This can be accomplished using 

faecal occult blood test (FOBT) also called faecal 

immunochemical test (FIT) done every 12 

months, faecal DNA test done every 3 years, 

flexible sigmoidoscopy or computed tomography 

(CT) colonography (CTC) done every 5 years, and 

endoscopic colonoscopy done every 10 years 

(Heitman et al., 2010). However, the diagnosis of 

colorectal polyps and associated cancer has for the 

long-time been based on the more invasive 

colonoscopy or sigmoidoscopy procedure. These 

invasive procedures involve insertion of flexible 

endoscope tube through the anus and passed 

through the rectum to the entire colon while the 

gastroenterologist visualizes for the presence of 

colorectal neoplasias, polyps, and other 

abnormalities (Sharaf & Ladabaum, 2013). As 

such, endoscopic colonoscopy has for the long-

time remained a routine diagnostic modality of 

choice for colorectal cancer screening and 

surveillance by clinicians, policy makers, and 

national as well as regional or world health 

organizations. 

The majority of colorectal neoplasias found during 

the routine colonoscopy work-ups can be 

successfully resected endoscopically by most 

gastroenterologists with adequate training 

http://jmscr.igmpublication.org/home/ 

ISSN (e)-2347-176x  ISSN (p) 2455-0450 

                           DOI: https://dx.doi.org/10.18535/jmscr/v10i2.29 

 

 

 



 

Alzahrani Malik Ali JMSCR Volume 10 Issue 02 February 2022 Page 163 
 

JMSCR Vol||10||Issue||02||Page 162-170||February 2022 

(Gallegos-Orozco & Gurudu, 2010). However, 

resecting some colorectal neoplasias during 

colonoscopy can be technically impractical due to 

their small size or luminal surface orientation. 

Furthermore, colonoscopic resection of some 

colorectal polyps is associated with an increased 

risk of complications, especially bleeding due to 

perforations or tears, and therefore, they are not 

routinely resected (Gallegos-Orozco &Gurudu, 

2010; Bujanda et al., 2010). 

In endoscopic polypectomy, differential diagnosis 

of hyperplastic (benign) and adenomatous 

(malignant) colorectal polyps requires biopsy. In 

the advent of CTC, also called virtual 

colonoscopy, colorectal screening and subsequent 

endoscopic polypectomies have been made much 

easier and less risky. CTC can detect smaller 

polyps ranging from 6 to 9 mm in diameter, which 

are otherwise missed by the conventional optical 

colonoscopy (Kim et al., 2007). It is also excellent 

for evaluating the inflammation of pouches 

(diverticula, which usually form in the colorectal 

walls) and other symptoms suggestive of 

diverticular or inflammatory bowel disease. 

There is poor compliance to colonoscopic cancer 

surveillance from the general population 

attributable to the invasive nature of the routine 

endoscopic colonoscopy. The non-invasive CTC 

is not only adequately accurate but also likely to 

improve patient compliance. As a CT scan 

technologist and a leader in a diagnostic radiology 

department, I find it important to move away from 

the conventional endoscopic colonoscopy to CTC 

in order to improve patient clinical experience 

during colorectal cancer screening. This paper, 

appraises the available published evidence on 

diagnostic and patient issues to justify the 

replacement of the routine colonoscopy with CTC. 

 

Literature Review 

Diagnostic utility of endoscopic colonoscopy 

versus CTC 

The conventional optical colonoscopy is 

performed on an empty bowel to allow a clear 

view of the colorectal lumen. Since the invasive 

nature of colonoscopy or sigmoidoscopy causes 

considerable discomfort, sedation is usually 

required in patients who cannot tolerate (Loeve et 

al., 2013). On the other hand, CTC uses a low-

dose CT scanning to obtain an interior view in 2- 

and 3-dimensional images of the entire colon and 

rectum. It is also performed on an empty bowel 

though sedation is not required. Using a small 

narrow, flexible catheter or rectal tube, the colon 

is first distended by manual or automatic 

insufflation with room air or carbon dioxide gas 

(preferably automatic) to allow adequate 

visualization of a complete colonic lumen 

(Boellaard et al., 2013;—NICE, 2005). Prior to 

insufflation, a patient may be administered with an 

anticholinergic (antispasmodic) agent such as 

buscopan or glucagon to ease colonic spasm and 

abdominal discomfort (Park et al., 2007). CTC 

scan is then done while a patient is in supine and 

prone positions while holding the inhaled breath 

for about 20 seconds. Residual colonic fluids and 

faeces may conceal colonic polyps and, therefore, 

tagging the residual fluid and stool with contrast 

agent prior to the CTC scan is important in 

improving reader sensitivity (Summers, 2009; 

NICE, 2005). 

The diagnostic accuracy of CTC versus the 

conventional endoscopic colonoscopy is important 

in clinical decision-making during the diagnosis of 

colorectal neoplasias. Several diagnostic test 

accuracy studies have demonstrated that CTC has 

sufficient sensitivity and specificity in detecting 

colorectal polyps. Selcuk et al. (2006) evaluated 

48 patients who were at an increased risk for 

colorectal cancer with CTC followed by the 

routine endoscopic colonoscopy as the reference 

standard. CTC correctly depicted 19 of 22 

colorectal polyps that were detected by the 

conventional colonoscopy which translated to a 

sensitivity of 86%. Surprisingly, CTC depicted 

polyps that were greater than 10, 6-9 and ≤5 mm 

in diameter at accuracy levels of up to 100%, 

85%, and 81%, respectively; which translated to 

an overall sensitivity of 86% and a specificity of 

98%. This finding is consistent with that from a 
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recent systematic review of nine studies (Martin-

Lopez et al., 2014), which evaluated diagnostic 

utility between CTC and colonoscopy in the 

diagnosis of colorectal cancer. The summarised 

diagnostic accuracy evidence demonstrated that 

CTC exhibited a lower sensitivity in the detection 

of colorectal polyps that were <6 mm in diameter 

but a higher sensitivity for polyps >10 mm is size. 

The specificity of CTC is usually lower than that 

of routine colonoscopy. This is because the ability 

of CTC to differentiate stool from artifacts and 

tiny colorectal polyps is usually not as good as 

that of the conventional colonoscopy. Another 

previous systematic review and meta-analysis 

evaluated diagnostic accuracy of CTC versus 

endoscopic colonoscopy from 49 and 25 

diagnostic studies, respectively; for the detection 

of colorectal cancer (Pickhardt et al., 2011). The 

CTC exhibited a sensitivity of 96.1% (95% 

confidence interval—CI: 93.8%, 97.7%) and there 

were no missed colorectal cancer cases when both 

cathartic and tagging agents were combined 

during bowel preparation. On the other hand, 

optical colonoscopy exhibited a sensitivity of 

94.7% (95% CI: 90.4 - 97.2%). Clearly, CTC is 

highly sensitive with adequate specificity for 

differential diagnosis of colorectal cancer. Given 

the relatively low prevalence of colorectal cancer 

worldwide (Haggar & Boushey, 2009), primary 

CTC may be more suitable than the invasive 

optical colonoscopy for preliminary investigation 

of suspected colorectal cancer as well as for 

routine surveillance. 

 

Risks and patient experience during endoscopic 

colonoscopy versus CTC 

Patient clinical experience has a significant 

influence on their levels of satisfaction; yet 

understanding and addressing their attitudes 

towards their own healthcare is essential to 

improving the quality of their clinical experience, 

future clinical compliance and appropriate 

utilisation of medical resources (Tierney et al., 

2015). Gastrointestinal endoscopy, especially 

colonography is a common diagnostic procedure 

for screening for adenomatous colorectal polyps 

that can potentially cause colorectal cancer. 

However, optical colonoscopy is associated with 

significant patient anxiety levels and apprehension 

(Tierney et al., 2015). 

Insertion of  the flexible colonoscope to a point 

close to the ileocaecal valve so that the entire 

caecum is visualized— a clinical phenomenon 

called caecal intubation— is widely recognised as 

one of intraprocedural indicators of a quality 

colonoscopy in both screening and non-screening 

settings (Schoenfeld & Cohen, 2013; 

Ekkelenkamp et al., 2013; Bannert et al., 2012). 

Thus, the best colonoscopists are regarded as 

those with high caecal intubation rates (CIR), use 

less sedation, cause less abdominal discomfort and 

still able to locate more colorectal polyps 

(Ekkelenkamp et al., 2013; Bannert et al., 2012). 

When compared to the conventional colonoscopy, 

CTC has very minimal risk of perforating the 

colon since it does not require insufflation with 

room air or carbon dioxide, which increases 

colonic perforation risk (Kato et al., 2015; 

Zukiwskyj & Arafat, 2016; de Gonzalez et al., 

2010). A majority of people who undergo CTC 

actually do not have colorectal polyps or may be 

found to have diminutive polyps, which can be 

regarded as clinically insignificant (Rex, 2012). 

Therefore, CTC spares such patients from 

undergoing the invasive optical colonoscopy, 

which typically requires sedation. CTC further 

reduces the risk of complications from optical 

colonoscopy due to treatment with blood thinners 

or due to the presence of narrowed/obstructed 

bowel that can result in significant haemorrhage 

following colorectal perforations (Timothy et al., 

2001). Another advantage of CTC is that it allows 

evaluation of the entire colon, even to the point 

where the conventional colonoscopy cannot reach, 

which occurs in 1 of 10 colonoscopic evaluations 

(Witte & Enns, 2007). It can also detect other 

abnormalities outside of the colon and rectum, 

including early-stage malignancies in adjacent 

organs (Frentz & Summers, 2006) and other 

clinical conditions, such as abdominal aortic 
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aneurysms (Pickhardt et al., 2009). Lastly, while 

CTC uses low-radiation dose and therefore, there 

is a very slight chance of cancer and the 

diagnostic benefit of an accurate diagnosis far 

prevails over any risk of radiation-induced cancer. 

While endoscopic colonoscopy will remain the 

“gold standard” for colorectal cancer screening 

and endoscopic polypectomies, bowel preparation 

is a core determinant of its success in terms of 

sensitivity and accuracy (Harewood et al., 2003; 

Lebwohl et al., 2011). The quality of bowel 

cleansing prior to colonoscopy must be excellent 

to facilitate the detection of adenomatous lesions 

that are actually present. As such, poor bowel 

cleansing does not only reduce the detection rates 

of both small and large colorectal neoplasia but 

also prolong caecal intubation and withdrawal 

time (Harewood et al., 2003; Lebwohl et al., 2011; 

Jover et al., 2013). Yet, poor bowel preparation 

has remained a major challenge in performing an 

effective colonoscopy and unfortunately still 

occurs more often. Results from a previous 

randomized clinical trial (Froehlich et al., 2005), 

and data from a clinical outcomes research for 

endoscopic colonoscopies (Harewood et al., 2003) 

consistently indicate that suboptimal bowel 

preparation occurs in at least 25% of the cases. 

Patients often find bowel preparation as the worst 

and the most unpleasant part of the colonoscopy 

procedure; yet it is also a significant procedure for 

virtual colonoscopy. The colon-cleansing regimen 

often causes adverse effects, especially abdominal 

pain, cramping, bloating, nausea, and vomiting. 

There is some strong evidence that fear of bowel 

preparation is a key reason for low patient 

compliance for colonoscopic colorectal screening 

(Dykes & Cash, 2008; Jones et al., 2008). 

While addressing the safety and tolerability of 

regimens for bowel preparation may enhance 

patient compliance for colorectal cancer screening 

(Cohen et al., 2009), patients have generally poor 

attitudes towards the invasive nature of the 

conventional endoscopic colonoscopy. Although 

poor patient compliance to bowel preparation is 

common to both optical and virtual colonoscopy 

(Gluecker et al., 2006), optical colonoscopy 

subjects patients to double suffering, that is; 

having to undergo the unpleasant bowel 

preparation and then the invasive endoscopic 

colonoscopy. Virtual colonoscopy using 

diagnostic imaging modalities, such as CTC and 

MR Colonography (MRC) eliminates the trouble 

of undergoing an invasive endoscopic 

colonoscopy procedure. So to speak, virtual 

colonoscopy has emerged as a more comfortable 

screening option for patients undergoing a 

comprehensive luminal screening of the colon and 

rectum. Hafeez et al. (2012) previously evaluated 

patient experiences of the non-invasive MRC 

versus the conventional endoscopic colonoscopy. 

The study enrolled 18 patients with known colonic 

inflammatory bowel disease—IBD (n =10) and 

those with clinically suspected colorectal 

neoplasia—non-IBD (n= 8). A majority of the 

patients complained of more abdominal 

discomfort during colonoscopy, which remarkably 

in IBD patient subgroup, which was associated 

with air insufflation and mechanical colonoscopic 

manipulation. Consequently, 10 patients (56%) 

expressed an overall preference for the virtual 

colonoscopy using MRC compared to only 5 

(28%) who preferred the conventional 

colonoscopy. Reasons for preference of CTC as 

stated by the patients included less discomfort, 

speed of the test, safety, perceived diagnostic 

utility. However, for those who preferred the 

conventional colonoscopy stated its ability to take 

biopsies perceived to be of reliable diagnostic 

ability (Hafeez et al., 2012). In another previous 

survey study by Pooler et al., (2012), a total of 

1417 consecutive cohort of adults scheduled to 

undergo CTC procedure in three disparate 

screening settings were assessed for their pre-test 

choices, experience, and satisfaction. The most 

significant reason for choosing CTC for screening 

was its non-invasive nature (68.0%), no need for 

sedation (63.1%), ability to sit/drive right after the 

test (49.2%), avoidance of optical colonoscopy 

risks (46.9%), and its ability to identifying extra-

colonic abnormalities (43.3%). Furthermore, of a 
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subgroup of patients (n = 441), who had 

undergone both CTC and colonoscopy; a majority 

(77.1%) preferred CTC while only 13.8% 

preferred the conventional colonoscopy (Pooler et 

al., 2012). By this account, CTC is clearly the 

most acceptable diagnostic modality for colorectal 

cancer screening and should, therefore replace the 

conventional optical colonoscopy. Actually, there 

is increasing effort towards dissemination, training 

and remuneration of non-invasive CTC 

technologists into community practices for 

colorectal cancer screening (Summers, 2009). 

 

Recommendations for Practice 

Routine screening for colorectal cancer and 

adenomatous polyps is recommended for patients 

with a personal history of IBD, Crohn's disease 

and ulcerative colitis as well as a family history of 

adenomatous/cancerous polyps. Given that 

colorectal cancer risk increases with age, 

asymptomatic adults aged 50 years and older 

should be screened every 10 years (NICE, 2011; 

CDC, 2011). There are several cancer screening 

methods, with different sensitivity to detect 

colorectal cancer, which include FOBT or FIT, 

flexible sigmoidoscopy, optical colonoscopy, 

CTC, barium enema with air contrast, and stool 

DNA testing (Sharaf & Ladabaum, 2013). 

However, all except FOBT or FIT and stool DNA 

testing tests have proven ability to detect cancer-

causing colorectal polyps (CDC, 2011). 

From the reviewed literature, both endoscopic 

colonoscopy and CTC can aid in the visualization 

of colorectal polyps and therefore, useful for 

colorectal cancer diagnosis and screening. 

Colonoscopy is considered the gold standard of all 

colorectal cancer screening methods owing to its 

ability to view the entire colon and both detect and 

remove polyps during the same procedure. While 

CTC could be less costly than the conventional 

colonoscopy, extra costs may be involved in the 

workup of extra-colonic findings (Kimberly et al., 

2009), which provides opportunities for additional 

cancer screening. It also provides a more safe 

option for surveillance after curative colorectal 

cancer resection (Scheer & Auer, 2009). 

Therefore, poor compliance of the general 

population to optical colonoscopy surveillance 

warrants a review of the current clinical practice 

guidelines and national policies on colorectal 

cancer screening strategies. CT is currently the 

most common imaging modality in many 

hospitals worldwide, though its application in 

CTC is less common, possibly due to low turnouts 

of the general population for colorectal cancer 

screening. 

Implementation of CTC requires training of CT 

technologists in two important aspects: pre- and 

intra-procedure requirements. First, CT 

technologists should work in collaboration with 

referring physicians to administer to the patient 

the most efficacious bowel cleansing regimens for 

effective bowel preparation. Given that, bowel 

preparation is the most unpleasant procedure, CT 

technologists and physicians should administer 

their CTC candidates with bowel-cleansing 

regimens, which have little side effects established 

by clinical evidence base. Secondly, while CT 

technologists should use low-dose CTC, they 

should be adequately trained on the effective dose, 

which varies from one patient to another and 

therefore, should learn to use individualized doses 

for each patient.   

 

Conclusion 

Endoscopic colonoscopy is hitherto considered the 

gold standard for colorectal cancer screening 

owing to its ability to view the entire colon, detect 

polyps and allow their excision during the same 

procedure. CTC is the best alternative to optical 

colonoscopy for screening colorectal neoplasms 

and cancer. Its relatively high sensitivity and 

adequate specificity in detecting colorectal polyps 

including extra-colorectal abnormalities in 

adjacent organs, its non-invasive nature, its low 

risks to cause colorectal perforations coupled with 

its relatively low radiation dose make it suitable to 

replace the optical colonoscopy in colorectal 

cancer diagnosis and screening or surveillance. 

However, effective bowel preparation is a key 
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determinant of the effectiveness of colonoscopy as 

well as CTC. Given that poor patient compliance 

to bowel preparation is a challenge to both optical 

and virtual colonoscopy, clinicians should 

establish the best colon-cleansing regimens that 

are efficacious with minimal side effects to 

enhance compliance. To enhance colorectal 

surveillance, national health policies require 

amendments to enhance patient information and 

access to CTC for routine colorectal screening. CT 

radiographers should receive adequate training on 

how to perform and effective CTC to ensure good 

patient experience.   
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