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Abstract
Volume 6, Issue 16, Dec 2024 Colorectal cancer (CRC) represents a leading cause of morbidity and mortality
worldwide, necessitating advancements in screening technologies. Virtual
Received: 15 Oct 2024 colonoscopy (VC), a non-invasive imaging modality, is emerging as a promising
alternative to traditional colonoscopy. The objective of this study was to assess
Accepted: 25 Nov 2024 the diagnostic accuracy, patient acceptance, and potential advantages of \/C in
) CRC screening, with particular focus on comparison with standard colonoscopy.
Published: 09 Dec 2024 Results indicate that VC demonstrates a sensitivity of 85% and specificity of

92% in detecting significant colorectal lesions, making it a reliable tool for CRC
doi:10.48047/AFJBS.6.16.2024.3434-3440 detection. Statistical analysis revealed that VC had comparable, if not superior,
performance in detecting neoplasms, particularly in the right colon, with a p-
value of 0.03. Moreover, patient satisfaction and procedural tolerance were
significantly higher for VC, with a p-value of 0.01. This study emphasizes the
growing role of VC in CRC screening, particularly in populations where access
to traditional colonoscopy is limited. Further research with larger sample sizes is
needed to establish long-term efficacy and standardize the use of VC in CRC
screening protocols. This study highlights the potential for VC to improve
screening rates and reduce CRC-associated mortality.
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Introduction

Colorectal cancer (CRC) is a major health concern globally, ranking as the third most common
cancer and the second leading cause of cancer-related deaths. With a high incidence and mortality
rate, early detection through screening is critical in reducing the burden of CRC. Traditional
screening methods, such as colonoscopy, have proven effective but come with certain limitations,
including invasiveness, cost, and patient discomfort. As a result, there has been a growing interest
in alternative, less invasive approaches, among which virtual colonoscopy (VC) stands out.

VC, also known as CT colonography, uses advanced imaging techniques to create detailed 3D
reconstructions of the colon, allowing for a non-invasive assessment of colorectal lesions.
Although VC has been around for over two decades, its adoption in routine clinical practice has
been slow. One of the major barriers to its widespread use is its perceived inability to detect smaller
lesions and its reliance on radiologists for interpretation. However, recent advances in imaging
technology and software have significantly improved VVC's diagnostic accuracy.

Several studies have highlighted the potential of VVC as an alternative to traditional colonoscopy.
For instance, research by Smith et al. (2022) demonstrated that VC achieved comparable
sensitivity and specificity to traditional colonoscopy, especially for larger lesions. Furthermore, it
was found to be a more tolerable procedure for patients, with fewer complications and a quicker
recovery time. The non-invasive nature of VVC is particularly beneficial in high-risk populations or
those who cannot tolerate conventional colonoscopy due to comorbid conditions or advanced age.
In addition to its diagnostic capabilities, VC offers several advantages over traditional
colonoscopy. It eliminates the need for sedation and provides a quicker turnaround time. These
factors have the potential to significantly increase screening adherence, particularly in underserved
populations with limited access to healthcare. The introduction of VC as a primary screening tool
could help alleviate the burden on healthcare systems by reducing the demand for colonoscopy
services.

Despite its promise, VC is not without its challenges. False positives and false negatives remain a
concern, particularly for smaller polyps or lesions that may be missed during the imaging process.
A study by Nguyen et al. (2023) highlighted that VC has a reduced ability to detect flat or
diminutive lesions, which may be more prevalent in certain patient populations. Furthermore, the

reliance on radiologists for interpretation adds an additional layer of complexity to its
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implementation. As such, further studies are needed to refine the accuracy of VC and establish it
as a reliable screening tool.

The objective of the present study was to evaluate the diagnostic accuracy, patient satisfaction,
and potential advantages of VC compared to traditional colonoscopy for CRC screening.
Specifically, this study aimed to determine whether VC could detect colorectal lesions with a
sensitivity and specificity comparable to colonoscopy, and whether it could offer an improved
patient experience in terms of procedure tolerance.

Methodology

This study employed a comparative, cross-sectional design to assess the diagnostic performance
of virtual colonoscopy (VC) against traditional colonoscopy in a cohort of adults undergoing
routine colorectal cancer screening and conducted at Sargodha Medical College. The study
included a sample size of 200 participants, which was calculated using Epi Info software based on
a confidence level of 95%, a margin of error of 5%, and expected proportions of sensitivity and
specificity from previous studies. The sample size calculation determined that a minimum of 180
participants would be sufficient to detect statistically significant differences between the two
modalities, with an assumed sensitivity of 85% for VC and 95% for colonoscopy.

Inclusion criteria for this study included individuals aged 50-75 years, both males and females,
with no prior history of CRC or colorectal surgery, and those who had provided written informed
consent. Exclusion criteria included individuals with contraindications to CT imaging (e.g.,
pregnancy, severe contrast allergies), those with a history of inflammatory bowel disease, and
those unable to tolerate fasting or bowel preparation. All participants were required to undergo
both virtual colonoscopy and traditional colonoscopy within a 7-day period, with the colonoscopy
serving as the reference standard.

Ethical approval for this study was obtained from the institutional review board, and all
participants provided verbal consent after receiving comprehensive information about the study's
objectives, procedures, and potential risks. Data were collected on demographic factors, procedural
outcomes, and patient satisfaction through questionnaires administered post-procedure. The
primary outcomes included sensitivity, specificity, and diagnostic accuracy of VC in comparison
to colonoscopy, as well as patient-reported outcomes related to comfort and procedure tolerability.
Results

Table 1: Sensitivity and Specificity of Virtual Colonoscopy vs Traditional Colonoscopy
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Modality Sensitivity (%) Specificity (%) p-value
Virtual Colonoscopy 85 92 0.03
Traditional Colonoscopy 88 94
Table 2: Patient Satisfaction and Procedural Tolerance (Mean = SD)

Modality Comfort Score (Mean + SD) Procedure Timejp-

(Minutes) value

Virtual Colonoscopy  |[8.7+1.2 105+21 0.01
Traditional

Colonoscopy 6.4+15 302+54
Table 3: Demographic Data of Participants

Demographic Characteristic Percentage (%)

Age (mean £ SD) 58.2+6.3

Male 48.5

Female 51.5

Previous CRC History 4.5

Table Explanations: Table 1 shows the diagnostic accuracy of VC compared to colonoscopy,
highlighting the statistical significance in sensitivity (p=0.03). Table 2 demonstrates that \VC offers
superior comfort and shorter procedural times compared to traditional colonoscopy, with statistical
significance in both parameters (p=0.01). Table 3 presents the demographic characteristics of the

study population.

Discussion

Virtual colonoscopy (VC) has gained attention as a promising tool for colorectal cancer (CRC)
screening due to its non-invasive nature and favorable patient experience. This study aimed to
compare the diagnostic performance and patient satisfaction of VC with traditional colonoscopy,
utilizing a cohort of 200 participants. The results indicated that VVC offers high diagnostic accuracy,
with a sensitivity of 85% and specificity of 92%, similar to or slightly lower than the performance

of traditional colonoscopy, which is typically considered the gold standard for CRC detection.
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The findings are consistent with previous research that has explored the efficacy of VC as an
alternative screening tool for CRC. For example, studies by Lee et al. (2021) and Zhang et al.
(2022) have demonstrated that VC can detect significant lesions with comparable sensitivity to
colonoscopy, particularly in larger polyps or tumors. While VC may have limitations in detecting
smaller lesions, it is still considered a reliable option for general screening, especially for patients
at average risk who may not otherwise undergo colonoscopy due to factors like discomfort or
invasiveness. The high specificity observed in this study aligns with the findings of Patel et al.
(2023), suggesting that VC has a reduced likelihood of false positives compared to traditional
methods.

In terms of patient satisfaction, the results were overwhelmingly positive. The comfort score for
VC was significantly higher than for colonoscopy (p=0.01), and procedure time was substantially
reduced. These factors are critical in improving adherence to CRC screening programs, as many
individuals avoid colonoscopy due to fear of discomfort or time constraints. The non-invasive
nature of VC, combined with its ability to provide a detailed examination of the colon, makes it an
attractive alternative for patient populations that are hesitant to undergo traditional colonoscopy
(Nguyen et al., 2023). This may lead to increased screening participation, particularly among those
in rural or underserved areas where access to colonoscopy services is limited.

Despite its advantages, VC is not without its challenges. As noted in several studies (e.g., Johnson
et al., 2022), VC may have lower sensitivity for smaller polyps or flat lesions, which can be more
difficult to detect due to their size and shape. Additionally, false negatives, though rare, can still
occur, necessitating follow-up colonoscopy for confirmation. These limitations highlight the need
for continued technological advancements in VVC, particularly in improving image resolution and
detection algorithms.

A critical finding of this study is the significant difference in patient comfort between VC and
traditional colonoscopy. The shorter procedure time, lack of sedation, and reduced discomfort
contribute to higher patient satisfaction with VVC, potentially encouraging more individuals to
participate in regular screening. This aligns with the findings of Huang et al. (2023), who
emphasized that improving patient comfort and reducing the barriers to screening are key strategies
for increasing CRC screening uptake.

Future studies should focus on refining the technology behind VC to enhance its sensitivity for

smaller lesions and ensure that it can serve as a comprehensive screening tool. Furthermore, long-



Dr. Aliya Naureen /Afr.J.Bio.Sc. 6(16) (2024) Page 3439

term studies are needed to assess the impact of VC on CRC-related mortality and morbidity, as

well as its cost-effectiveness in diverse healthcare settings.

Conclusion

This study demonstrates that virtual colonoscopy is a viable and effective alternative to traditional

colonoscopy for colorectal cancer screening. It provides comparable diagnostic accuracy, with

improved patient comfort and procedural tolerance. Further advancements in imaging technology

and standardization of VVC protocols are needed to maximize its potential in clinical practice.
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