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Pedro Henrique Medeiro Birtche Abstract: Rectal cancer is a malignant

**Faculdade Sao Leopoldo Mandic™* neoplasm with high mortality and morbidity,

whose early detection is crucial to improve
Giovanna Souza Lima Bernardi clinical outcomes. This study performed a
*"Faculdade Sao Leopoldo Mandic™* systematic review of the literature to compare

the effectiveness of fecal occult blood (SOF)
testing and colonoscopy in screening for
rectal cancer. The search in the PubMed,
Scopus, Web of Science and Cochrane Library
databases resulted in 1,200 articles, of which
36 were included in the review. Colonoscopy
showed greater sensitivity (95% to 99%) and
specificity (90% to 100%) compared to SOF,
whose sensitivity ranged between 60% and
80% and specificity between 85% and 95%.
Although invasive and more expensive,
colonoscopy allows the removal of polyps
during the procedure. SOF, in turn, is a non-
invasive and more economical method, with
greater patient adherence (70% to 85%)
compared to colonoscopy (40% to 60%).
Greater adherence to SOF may result in
greater global case detection in population-
based screening programs. It is concluded
that the choice between SOF and colonoscopy
must consider not only diagnostic efficacy,
but also costs, patient adherence and available
infrastructure. Combined strategies and
personalized approaches are recommended
to optimize early detection of rectal cancer,
especially in resource-limited settings.

Keywords: Rectal cancer screening, Fecal
occult blood (SOF) test, Colonoscopy

INTRODUCTION

Rectal cancer is a malignant neoplasm
that represents a significant burden of global
mortality and morbidity. As one of the
most common forms of colorectal cancer,
its early detection is crucial to improve
clinical outcomes and reduce associated
mortality. Effective screening strategies are
therefore essential for the early identification
of neoplastic and preneoplastic lesions in
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the rectum [1]. Currently, two widely used
methods for screening for rectal cancer are the
fecal occult blood test (SOF) and colonoscopy.
SOF is a non-invasive technique that detects
the presence of occult blood in feces, a potential
indicator of malignant or pre-malignant lesions
in the gastrointestinal tract [2]. Colonoscopy,
on the other hand, is an invasive method that
allows direct visualization and removal of
polyps or other suspicious lesions in the colon
and rectum. Each of these methods has specific
advantages and limitations [3]. SOF is widely
accepted due to its non-invasive nature and
ease of execution, as well as being a low-cost
method [4]. Studies have shown that SOF is a
useful tool for initial screening and is preferred
by many patients compared to colonoscopy
[5]. However, the sensitivity and specificity of
SOF may be inferior to colonoscopy, especially
in detecting adenomatous polyps and flat
lesions [6]. Colonoscopy, despite being more
invasive and associated with higher costs, is
considered the gold standard for the detection
and removal of colorectal lesions. This method
allows not only direct visualization of the
intestine,but also the performance of biopsies
and polypectomies during the same procedure
[7]. Studies have shown that colonoscopy has
greater sensitivity and specificity in detecting
neoplastic lesions compared to SOF [8].

OBJECTIVE

The objective of this study is to perform a
systematic review of the literature to compare
the effectiveness of fecal occult blood testing
(SOF) and colonoscopy in screening for rectal
cancer. Specifically, we seek to evaluate and
compare the sensitivity, specificity, costs,
patient adherence and clinical outcomes
associated with each screening method.
Through this comparison, we intend to
provide robust evidence to guide better
clinical practices and health policies aimed at
the early detection of rectal cancer.
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METHODOLOGY

This study was conducted as a systematic
literature review, following the PRISMA
(Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines to
ensure a rigorous and transparent approach
in the selection and analysis of included
articles. Studies that directly compared the
effectiveness of the fecal occult blood test
(SOF) and colonoscopy in screening for rectal
cancer were included, evaluating sensitivity,
specificity, costs, patientadherence and clinical
outcomes of the screening methods. Articles
published in English, Portuguese or Spanish
between 2000 and 2023 were considered.
Studies that did not provide comparative
data between SOF and colonoscopy, opinion
articles, editorials, lettersto theeditor,duplicate
studies or studies with insufficient data were
excluded. A comprehensive literature search
was performed in the PubMed, Scopus, Web
of Science and Cochrane Library databases.
The search strategy included terms related
to rectal cancer, SOFE colonoscopy and
screening, using Boolean operators (AND,
OR) to combine terms in order to maximize
search sensitivity. Two independent reviewers
evaluated the titles and abstracts of the articles
identified in the initial search. Potentially
relevant articles were obtained in full and
evaluated according to the inclusion and
exclusion criteria. Any disagreement between
reviewers was resolved by a third reviewer.
Data were extracted in a standardized way
using a data extraction form. The information
extracted included bibliographic information
(author, year of publication, study title),
study design, population studied, screening
methods used, sensitivity and specificity of the
methods, costs associated with the methods,
patient adherence to the screening methods
and outcomes. observed clinicians.
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The extracted data analyzed
qualitatively and quantitatively. The qualitative
analysis involved a descriptive synthesis of the
characteristics of the studies and the main
findings. For quantitative analysis, when
possible,A meta-analysis was performed to
combine the results of the included studies and
calculate summary measures of sensitivity,
specificity and other relevant outcomes. The
methodological quality of included studies
was assessed using the Cochrane Handbook
for Randomized Trials risk of bias tool and the
Newecastle-Ottawa Scale tool for observational
studies. The risk of bias assessment was carried
out by two independent reviewers. The results
were presented in a descriptive manner,
highlighting key comparisons between SOF
and colonoscopy. The clinical implications
of the findings were discussed, as well as
the limitations of the included studies and
suggestions for future research.

were

RESULTS

The initial search in the PubMed, Scopus,
Web of Science and Cochrane Library
databases identified a total of 1,200 articles.
After removing duplicates and initial screening
oftitlesand abstracts, 150 articles were selected
for full evaluation. Of these, 36 articles met
the inclusion criteria and were included in the
systematic review. The included studies had
a variety of designs, including randomized
controlled trials, observational studies, and
systematic reviews. The study population
varied widely, encompassing different age
groups, geographic contexts, and clinical
settings. The sensitivity of the SOF ranged
between 60% and 80%, while the specificity
ranged between 85% and 95%. In comparison,
colonoscopy had a sensitivity of 95% to 99%
and a specificity of 90% to 100%. Colonoscopy
has been shown to be superior to SOF in terms
of sensitivity and specificity, particularly in
detecting adenomatous polyps and flat lesions.
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Costs associated with SOF were consistently
lower compared to colonoscopy. Studies have
shown that SOF is an economically viable
option for large-scale tracking programs due
to its lower initial cost and reduced need
for specialized infrastructure. However,
colonoscopy, although more expensive,
offers the added benefit of allowing polyps
to be removed during the same procedure,
potentially reducing future costs related to
treating advanced lesions. Adherence to
SOF screening was significantly higher than
to colonoscopy. The non-invasive nature of
SOF has contributed to greater acceptance
among patients. Studies have reported
compliance rates for SOF between 70% and
85%, while colonoscopy compliance has
ranged between 40% and 60%. The greater
uptake of SOF suggests that this method may
be more effective in implementing population
screening programs. Clinical outcomes
assessed included rectal cancer detection rate,
precancerous lesion detection rate, and rectal
cancer-associated mortality. Colonoscopy
demonstrated a higher detection rate of
rectal cancer and precancerous lesions than
SOE However, due to greater adherence to
SOE some studies have suggested that,In
population-based screening programs, SOF
can lead to greater global case detection simply
by reaching a greater number of individuals.

DISCUSSION

The results of this systematic review
highlight the complexity involved in choosing
the most effective screening method for rectal
cancer. Colonoscopy, with its high sensitivity
and specificity, is clearly a powerful tool in
detecting neoplastic and preneoplastic lesions.

However, fecal occult blood (SOF)
testing has significant advantages in terms
of cost and patient compliance, aspects that
cannot be underestimated in large-scale
screening programs. Several studies included
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in the review support the effectiveness of
colonoscopy. For example, it has been shown
that colonoscopy is essential for confirming
and removing lesions detected by SOE
reinforcing the idea that colonoscopy must
be considered the gold standard for detecting
colorectal lesions [11]. Another study
highlighted the importance of colonoscopy
after a positive SOF, indicating that factors
such as patient compliance and healthcare
infrastructure are crucial to successful
screening [12]. Organizational predictors
have also been identified that influence
the performance of colonoscopies after a
positive SOF, suggesting that improvements
in healthcare management could increase
follow-up rates [13]. One study discussed the
need for upper gastrointestinal endoscopy in
some cases after a positive SOF, highlighting
the importance of a comprehensive approach
to screening [26]. Furthermore, the updated
review on the utility of SOF highlighted its
effectiveness and continued relevance in
screening programs [9]. On the other hand,
the high adherence to SOF observed in
several studies demonstrates that this method
is widely accepted by the population due to its
non-invasive nature and lower cost [22]. This
is supported by another study, which showed
that a SOF-based screening program with
high colonoscopy adherence has a significant
clinical impact on the detection of colorectal
cancer [23]. Another study highlighted that
the measure of patient activation is associated
with better colonoscopy compliance, indicating
that interventions aimed at increasing patient
awareness can improve health outcomes [14].
Acceptance of SOF during hospitalization
was also highlighted as a positive factor for
its implementation [10]. In terms of cost-
effectiveness, studies have shown that SOF
is a viable option for large-scale screening
programs due to its lower initial cost [17].
However, colonoscopy, although more
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expensive, offers the added benefit of allowing
polyps to be removed during the same
procedure, which can reduce future costs
related to treating advanced lesions. It has been
indicated that using SOF to improve patient
eligibility for colonoscopy can optimize
healthcare resources [18].Costs associated
with colorectal cancer screening in the US have
indicated significant variations depending
on the method used, with implications for
health policy [35]. Furthermore, studies have
emphasized the utility of SOF in situations
where colonoscopy capacity is limited, offering
a practical alternative for initial screening
[19]. Studies have also explored specific
contexts, such as patients with acromegaly
and the use of artificial intelligence to
predict non-adherence, respectively, adding
important nuances to the discussion about
the applicability and adaptation of screening
methods to different populations and
technologies [20, 21]. Reviews of the role of
CT colonography in SOF-based screening
programs have suggested that combined
approaches can optimize the detection of
colorectal lesions [36]. Research focusing
on participation in SOF and colonoscopy
screening programs in different countries has
shown significant variations, influenced by
cultural and economic factors [30]. The use of
randomized study protocols to compare SOF,
virtual and optical colonoscopy has shown
the importance of innovative approaches to
screening [31].

The application of immunological SOF in
inpatients and primary care has also shown
promising results [32, 33]. A pilot study
in Romania before implementing national
screening demonstrated the importance of
preliminary assessments to adapt screening
strategies to local contexts [34]. The
colonoscopy compliance rate after positive
SOF was examined, indicating that there is
room for improvement in compliance and
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follow-up [15]. Reasons for lack of colonoscopy
follow-up after positive SOF were explored,
indicating the need to address specific
barriers [16]. The evidence-based analysis of
SOF in screening provided comprehensive
insight into its effectiveness and application
[29]. Patterns of screening practice among
gastroenterologists have also provided insights
into the implementation of these methods
[24]. One study highlighted the effectiveness
of immunological SOF in Brazil, showing its
applicability in different geographic contexts
[27]. The need for gastroscopy following a
positive SOF and negative colonoscopy was
also addressed, emphasizing the importance
of a holistic approach to screening [28]. Early
comparisons of virtual colonoscopy, optical
colonoscopy, and SOF demonstrated the
importance of exploring different screening
methods in varying contexts [25]. Therefore,
while colonoscopy offers greater diagnostic
accuracy, SOF presents itself as a valuable
alternative to increase population screening
coverage, especially in resource-limited
contexts. The choice between these methods
must consider not only diagnostic efficacy,
but also economic factors, patient adherence
and available infrastructure.Future research
must continue to explore combined strategies
and personalized approaches to optimize
early detection of rectal cancer, seeking a
balance between diagnostic accuracy and
practical feasibility. Conclusions: The results
of this systematic review indicate that both
colonoscopy and fecal occult blood (SOF)
testing are effective methods for screening for
rectal cancer, each with its own advantages
and limitations. Colonoscopy offers high
sensitivity and specificity, being able to detect
and remove neoplastic and pre-neoplastic
lesions in a single procedure. However,
colonoscopy is a more invasive and expensive
method, which may limit its application in
large-scale population screening programs,
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especially in resource-limited settings. On the
other hand, SOF is a non-invasive and more
economical alternative, which contributes
to greater patient adherence to screening
programs. Although SOF has lower sensitivity
and specificity compared to colonoscopy, its use
may be particularly advantageous in situations
where the ability to perform colonoscopies is
limited or where it is necessary to maximize
screening coverage with limited resources. The
choice of screening method must consider not
only diagnostic efficacy, but also economic
factors, patient adherence and the available
healthcare infrastructure. In contexts where
resources are scarce, SOF may be a viable
strategy to increase early detection of rectal
cancer. However, colonoscopy remains the
gold standard for diagnostic confirmation and
treatment of detected lesions. Future research
must focus on combined strategies and
personalized approaches that can optimize
early detection of rectal cancer, balancing
diagnostic accuracy with practical feasibility.
Integrating new technologies, such as artificial
intelligence, and adapting screening programs
to the specific needs of target populations will
be crucial to improving health outcomes and
maximizing the effectiveness of rectal cancer
screening programs.

The SOF is a non-invasive and more
economical alternative, which contributes
to greater patient adherence to screening
programs. Although SOF has lower sensitivity
andspecificity comparedto colonoscopy, itsuse
may be particularly advantageous in situations
where the ability to perform colonoscopies is
limited or where it is necessary to maximize
screening coverage with limited resources. The
choice of screening method must consider not
only diagnostic efficacy, but also economic
factors, patient adherence and the available
healthcare infrastructure. In contexts where
resources are scarce, SOF may be a viable
strategy to increase early detection of rectal
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cancer. However, colonoscopy remains the
gold standard for diagnostic confirmation and
treatment of detected lesions. Future research
must focus on combined strategies and
personalized approaches that can optimize
early detection of rectal cancer, balancing
diagnostic accuracy with practical feasibility.
Integrating new technologies, such as artificial
intelligence, and adapting screening programs
to the specific needs of target populations will
be crucial to improving health outcomes and
maximizing the effectiveness of rectal cancer
screening programs.SOF is a non-invasive
and more economical alternative, which
contributes to greater patient adherence
to screening programs. Although SOF has
lower sensitivity and specificity compared
to colonoscopy, its use may be particularly
advantageous in situations where the ability
to perform colonoscopies is limited or
where it is necessary to maximize screening
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