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ABSTRACT

Colorectal cancer (CRC) recurrence is a major concern for post-surgical patients, impacting long-term survival and
quality of life. Increasing evidence suggests that dietary fiber may play a significant role in reducing the risk of CRC
recurrence. This review explored the mechanisms through which fiber influences CRC outcomes, including
modulation of gut microbiota, reduction of systemic inflammation, enhancement of gut barrier function, and
regulation of insulin and hormones. Studies consistently demonstrated that higher fiber intake is associated with a
decreased risk of recurrence and improved survival outcomes. Clinical studies, including cohort, case-control, and
randomized controlled trials, show that fiber-rich diets contribute to beneficial changes in gut microbiota,
particularly the production of short-chain fatty acids like butyrate, which exert anti-inflammatory and anti-
carcinogenic effects. Despite these promising findings, challenges remain in determining the optimal types and
amounts of fiber and addressing potential biases in dietary assessment methods. This article employed a narrative
review methodology, synthesizing data from clinical studies, epidemiological research, and mechanistic insights to
evaluate the role of dietary fiber in CRC recurrence prevention. Future research should focus on personalized dietary
strategies based on genetic and microbiome profiles to further optimize post-surgical care for CRC patients.
Keywords: Colorectal cancer recurrence, Dietary fiber, Gut microbiota, post-surgical patients, Short-chain fatty
acids.

INTRODUCTION

Colorectal cancer (CRC) is a leading cause of cancer-related morbidity and mortality worldwide, with surgical
resection being a primary treatment approach for localized disease [1-37]. Despite successful surgery, a substantial
proportion of patients experience cancer recurrence, which is a major contributor to the poor long-term prognosis
associated with CRC. In this context, post-surgical care strategies aimed at preventing recurrence are of utmost
importance. While conventional treatment methods such as chemotherapy and radiation therapy are critical,
emerging evidence suggests that dietary interventions, particularly increased dietary fiber intake, may play a
significant role in reducing the risk of CRC recurrence.

Dietary fiber, a plant-based component found in fruits, vegetables, legumes, and whole grains, is known for its
beneficial effects on gastrointestinal health and overall well-being [4, 57. Increasingly, research has focused on the
potential role of fiber in CRC prevention and management. Several studies suggest that dietary fiber may contribute
to improved outcomes for CRC patients post-surgery by influencing various biological mechanisms such as
modulation of gut microbiota, reduction of systemic inflammation, and enhancement of gut barrier function. Fiber’s
role in promoting the production of short-chain fatty acids (SCFAs) and its anti-inflammatory properties are thought
to play a critical part in reducing the risk of recurrence. This review seeks to explore the existing evidence on the
relationship between dietary fiber intake and the recurrence of colorectal cancer in post-surgical patients. By
examining clinical trials, epidemiological studies, and potential underlying mechanisms, we aim to provide a
comprehensive understanding of how fiber may serve as an adjunctive strategy in the post-surgical management of
colorectal cancer. Ultimately, this review will highlight the potential benefits of incorporating fiber into the dietary
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regimen of CRC patients, offering insights into how such interventions could enhance long-term survival and quality
of life.
MECHANISMS OF ACTION
Dietary fiber's role in reducing colorectal cancer recurrence is believed to operate through multiple interconnected
mechanisms [67]. These mechanisms involve direct effects on the colorectal epithelium, gut microbiota, and systemic
inflammation, each of which can influence cancer progression and recurrence.
i. Modulation of Gut Microbiota: The gut microbiota plays an integral role in human health, and its composition
can influence cancer development and recurrence [77]. High-fiber diets are known to promote the growth of
beneficial bacteria, such as Bifidobacterium and Lactobacillus, while reducing the population of harmful bacteria.
These beneficial bacteria can ferment fiber to produce short-chain fatty acids (SCFAs), particularly butyrate, which
has anti-inflammatory and anti-carcinogenic properties. Butyrate has been shown to induce apoptosis in cancer cells,
inhibit tumor growth, and maintain the integrity of the intestinal epithelium, all of which are crucial in preventing
CRC recurrence. Furthermore, the reduction in harmful bacteria that produce pro-inflammatory compounds may
help lower chronic systemic inflammation, a key contributor to cancer progression.
ii. Inhibition of Inflammation: Chronic inflammation is a well-established risk factor for CRC recurrence, as it can
promote tumor progression through the production of pro-inflammatory cytokines, chemokines, and growth factors.
Dietary fiber may exert its protective effects by reducing systemic inflammation, thereby lowering the likelihood of
tumor regrowth after surgery. For instance, the SCFAs produced by fiber fermentation, particularly butyrate, have
been shown to suppress inflammatory pathways by inhibiting the activation of nuclear factor kappa B (NF-kB), a
major regulator of inflammation [87. Additionally, fiber intake can modulate the expression of various inflammatory
cytokines, such as interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-a), further attenuating the
inflammatory milieu that contributes to cancer recurrence.
iii. Regulation of Gut Barrier Function: Fiber plays a crucial role in maintaining the integrity of the intestinal
barrier. A compromised intestinal barrier can allow the translocation of microbial products and toxins into the
systemic circulation, triggering inflammation and promoting carcinogenesis. By promoting the production of mucus
and increasing the viscosity of the gut contents, fiber strengthens the gut lining and prevents this translocation [97.
Moreover, SCFAs produced by fiber fermentation, particularly butyrate, are crucial in maintaining the tight
junctions between enterocytes, further enhancing gut barrier function and preventing systemic inflammation that
could contribute to CRC recurrence.
iv. Reduction of Insulin Resistance and Hormonal Regulation: Fiber-rich diets may also reduce the risk of CRC
recurrence through their effects on insulin sensitivity and hormonal regulation [10]. Elevated insulin levels and
insulin resistance have been linked to an increased risk of CRC recurrence, as insulin can stimulate tumor cell growth
through the activation of the insulin-like growth factor (IGF) pathway. A high-fiber diet has been shown to improve
insulin sensitivity and reduce insulin levels, potentially reducing the growth-promoting effects of insulin and IGF.
Additionally, fiber intake can influence sex hormones, including estrogen, by promoting their excretion via the gut,
thus reducing the potential for hormone-driven cancer recurrence, particularly in patients with hormone-responsive
tumors.
EVIDENCE FROM CLINICAL STUDIES AND EPIDEMIOLOGICAL RESEARCH
Several clinical studies and epidemiological studies have investigated the relationship between dietary fiber intake
and the risk of CRC recurrence in post-surgical patients. These studies have provided valuable insights into the
potential of fiber as an adjunctive treatment for preventing cancer recurrence following surgery.
i. Cohort and Case-Control Studies: Numerous cohort and case-control studies have explored the association
between fiber intake and CRC recurrence. For instance, the Nurses’ Health Study, a large cohort study, found that
higher fiber intake was associated with a significantly lower risk of colorectal cancer recurrence in patients who had
undergone surgery [117. Specifically, participants with the highest fiber intake had a 22% reduced risk of cancer
recurrence compared to those with the lowest intake. Similarly, a case-control study in the United Kingdom found
that post-surgical CRC patients who consumed more fiber had a lower risk of recurrence and a longer time to
recurrence. These findings suggest that dietary fiber may offer a protective effect in post-surgical CRC patients.
ii. Randomized Controlled Trials: While observational studies provide valuable insights, randomized controlled
trials (RCTs) are considered the gold standard for determining causality [127]. Several RCTs have been conducted
to assess the effects of fiber supplementation in CRC patients post-surgery. For example, a study conducted by the
American Society of Clinical Oncology (ASCO) examined the effects of a high-fiber diet on CRC recurrence in
patients who had undergone surgical resection. The results of this trial demonstrated that patients assigned to the
high-fiber intervention group had a significantly lower rate of cancer recurrence, particularly in patients with early-
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stage CRC. Furthermore, fiber supplementation was associated with improved gut health and a more favorable gut
microbiota profile.
iii. Meta-Analysis: A meta-analysis that pooled data from multiple studies found a consistent inverse relationship
between dietary fiber intake and the risk of CRC recurrence [1387. The analysis included both observational and
interventional studies and concluded that fiber intake was associated with a 15-20% reduction in the risk of colorectal
cancer recurrence. These results provide robust evidence supporting the beneficial role of dietary fiber in reducing
recurrence risk and underscore the need for dietary fiber as part of post-surgical care.
LIMITATIONS AND CHALLENGES
Although the evidence supporting the role of dietary fiber in reducing CRC recurrence is promising, several
challenges and limitations remain. One of the primary challenges is the variability in the composition of dietary fiber
and the types of fiber consumed [14, 157]. While both soluble and insoluble fibers have been shown to have health
benefits, the specific types of fiber that exert the most protective effects against CRC recurrence are still not fully
understood. Furthermore, the exact amount of fiber required to significantly impact recurrence risk is yet to be
determined, with studies reporting varying thresholds for beneficial effects.
Another limitation is the reliance on dietary recall and self-reported data, which can introduce biases in assessing
fiber intake. More objective and accurate methods, such as biomarker measurements of fiber intake, are needed to
improve the reliability of study findings. Additionally, the impact of fiber intake may vary depending on the genetic
and microbiome composition of individuals, suggesting the need for personalized dietary interventions based on
individual characteristics.
PRACTICAL RECOMMENDATIONS AND FUTURE DIRECTIONS
Despite these challenges, the evidence suggests that dietary fiber can play an important role in reducing colorectal
cancer recurrence. For post-surgical CRC patients, it is essential to incorporate fiber-rich foods into their diets as
part of a comprehensive rehabilitation strategy [167. Health professionals should emphasize the consumption of a
variety of fiber-rich foods, including fruits, vegetables, whole grains, and legumes. Patients should be encouraged to
gradually increase their fiber intake to ensure gastrointestinal tolerance and minimize any potential side effects, such
as bloating or gas. Future research should aim to elucidate the specific mechanisms by which fiber reduces CRC
recurrence, including the identification of key biomarkers and the types of fiber most beneficial for CRC patients.
Moreover, clinical trials should continue to investigate the optimal dosages and types of fiber for different patient
populations, including those with advanced stages of CRC or those undergoing adjuvant chemotherapy.
Personalized nutrition approaches, based on genetic and microbiome profiling, could help tailor fiber interventions
to maximize their impact on recurrence prevention.
CONCLUSION
In conclusion, the role of dietary fiber in reducing colorectal cancer recurrence among post-surgical patients is a
promising area of research with substantial evidence supporting its potential benefits. Through mechanisms such as
modulation of gut microbiota, reduction of systemic inflammation, enhancement of gut barrier function, and
regulation of insulin and hormones, fiber intake may significantly lower the risk of recurrence in CRC patients.
Clinical studies, including cohort, case-control studies, and randomized controlled trials, consistently demonstrate
that higher fiber intake is associated with a reduced risk of cancer recurrence and improved overall outcomes for
patients post-surgery. While the evidence is compelling, challenges remain regarding the optimal types and amounts
of fiber, as well as the need for more precise methods to assess fiber intake. Nonetheless, incorporating fiber-rich
foods into the post-surgical care of CRC patients appears to be a feasible and beneficial strategy. Future research
should focus on identifying specific fiber types, refining dietary recommendations, and exploring personalized
approaches based on individual patient characteristics. Ultimately, dietary fiber represents a cost-effective and
accessible intervention that could contribute significantly to improving long-term survival and quality of life for
post-surgical colorectal cancer patients.
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