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Abstract

Colorectal cancer is a leading cause of cancer-related morbidity and mortality worldwide, with an
increasing incidence, particularly in developing countries. This manuscript explores the multifaceted
aspects of colorectal cancer, including its epidemiology, risk factors, molecular and histologic subtypes,
and advancements in diagnostic and treatment modalities. Key risk factors such as genetic
predisposition, lifestyle, and environmental factors are discussed. Additionally, the significant
diagnostic advancements, including colonoscopy, imaging techniques, and molecular classifications like
consensus molecular subtypes (CMS), which have refined prognostic evaluations, have been discussed.
Advancements in treatment strategies, such as immunotherapy, endoscopy, and enhanced surgical
techniques like laparoscopic and complete mesocolic excision, have improved patient outcomes. Despite
these advances, there exist some challenges, including late-stage diagnoses, metastasis, and quality-of-
life concerns post-treatment. This review underscores the critical importance of early detection,
multidisciplinary treatment approaches, and targeted therapies for optimizing survival rates and long-
term quality of life. Future research directions include exploring novel biomarkers for early diagnosis,
refining molecular-based therapies, and addressing survivorship challenges for colorectal cancer
patients.

Keywords: Colorectal cancer, Consensus molecular subtypes, Laparoscopy, Modifiable risk
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INTRODUCTION

Colorectal cancer (CRC) is a significant public health concern that has seen rising rates of
morbidity and mortality in recent years. It is the third most common cancer and the second
leading cause of death, with approximately 1.8 million new cases and 860,000 deaths
worldwide (Abedizadeh et al., 2024; Dosunmu & Shergill, 2024). Its incidence is predicted to
increase by 60% in developing countries by the year 2030 (Ahmad et al., 2021). Lifestyle
changes, including less physical activity and increased consumption of fatty food, have led to
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an increased incidence of colorectal cancer (Xie et al., 2021). Different molecular mechanisms
for tumour growth and metastasis are involved in this genetically diverse illness. The
development of CRC is typically brought on by the conversion of a healthy epithelium into
an unchecked proliferative one that gives rise to polyps and carcinomas, respectively. Patients
with inflammatory colons are more likely to experience the advancement of CRC, which is
typically brought on by genetic alterations and inflammatory immunological processes (Xiong
et al., 2019). Thus, the host immune system, somatic mutation, and epigenetic processes are
important factors in the genesis of tumours.

The prognosis and therapy of CRC vary widely. The most significant prognostic indicators
include host immunologic characteristics, metastatic site and quantity, and disease stage. The
majority of CRC patients experience metastases despite improvements in diagnosis and
therapy, which worsens the prognosis and results in a 5-year survival rate of fewer than 12%
(Forster & Radpour, 2020). As such, early diagnosis by utilizing multiple diagnostic
techniques such as colonoscopy, faecal occult blood and liquid biopsy may increase the
survival rate and reduce metastasis.

More than 90% of CRC cases are adenocarcinomas, which arise as a malignant lesion in the
glandular epithelial cells of the large intestine, which comprises the colon and rectum. Most
CRC cases (60-65%) are sporadic, meaning they do not have a family history of the disease,
and they develop somatic mutations and epigenetic changes as a result of modifiable risk
factors (Ahmad et al., 2021). An estimated 35-40% of cases of CRC are thought to be caused
by genetic factors, but about 25% of cases without any disease phenotype are attributed to
tamily history (Graff et al., 2017).

The progression of CRC naturally results from the following steps: initiation, promotion,
progression and metastasis. In initiation, neoplastic transformation results from irreversible
genetic alteration. Promotion is the process by which cell proliferation results in aberrant
growth. During the progression phase, these genetic/epigenetic abnormalities give cells a
selective advantage, turning benign cells into malignant ones. These cells then develop
aggressive traits and metastasis, which are signs of advanced disease with the ability to spread
to other body organs through the blood and lymph nodes (Ahmad et al., 2021) .

Stages that represent the degree of disease progression are used to detect colorectal cancer.
The TNM (tumour-nodes-metastasis) approach is the basis for CRC staging, according to the
American Joint Committee on Cancer. Tumour stage (T) describes the degree of tumour
infiltration into the intestinal wall, nodal stage (N) denotes local or regional lymph node
dissemination, and metastatic spread (M) indicates the existence of distant metastases.
Following TNM characterization, the illness is divided into four stages (I-1V), with stages I-1I
being classified as early and stages III-IV as late-stage colorectal cancer (O’Connell et al., 2004).
The transition from a benign to a malignant tumour requires the abnormal activation of
signaling pathways, which is caused by changes in genetic and epigenetic components.
The primary cause of CRC-related mortality, metastasis, is further promoted by crosstalk
between signaling pathways (Xu et al., 2020). Even with improvements in early detection and
therapies like chemotherapy and surgery, a sizable portion of individuals with early-stage
colorectal cancer still have metastases and eventually pass away. Many harmful single
nucleotide polymorphisms (SNPs) and mutations have been found in genes directly or
indirectly associated with colorectal cancer (CRC) that may be the cause of carcinogenesis
since the development of reliable next-generation sequencing tools (Jensen ef al., 2018). The
dysregulation of signalling pathways that targets cell differentiation and growth leads to
colorectal carcinogenesis and subsequently metastases. Thus, understanding the signaling
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pathways are critical for the diagnosis and development of novel biomarkers for targeted
therapy. This review highlights the critical importance of understanding the subtypes of CRC,
early detection, multidisciplinary treatment approaches, and targeted therapies to improve
survival rates and long-term quality of life.

Risk factors for CRC

Male sex and increasing age have continuously demonstrated high correlations with disease
incidence in epidemiological research (Henrikson et al., 2015). The development of CRC is
influenced by both environmental and genetic risk factors. The risk of colorectal cancer is
increased by a number of environmental lifestyle variables that are mostly modifiable,
including obesity, smoking, excessive alcohol consumption, and consuming red and
processed meat (Table 1) (Ahmad et al., 2021). Individuals with type 2 diabetes retain their
elevated risk even after controlling their weight and engaging in physical activity (Schoen et
al., 2015). About 10-20% of all patients with CRC appear to have a positive family history,
with risk varying according to the number and severity of afflicted relatives and the age at
which CRC was diagnosed (Schoen et al., 2015). The heritability of colorectal cancer is
estimated to be between 12% and 35% based on twin and family studies (Henrikson et al.,
2015; Schoen et al., 2015). Despite several studies have identified cancer susceptibility genes
associated with the risk of CRC genome-wide association, most factors causing heritability are
still yet to be identified. A very small subgroup of patients with CRC are affected by hereditary
CRC syndrome (Syngal et al., 2015). Diagnosis is crucial because it gives the patient the best
surveillance plan to avoid colorectal cancer, the best surveillance for extracolonic cancers, if
any, the best treatment for incident colorectal cancer, and the right surveillance guidance for
family members who may be at risk. Furthermore, individuals with a history of colorectal
cancer or adenomas, as well as those with chronic inflammatory bowel illness, are more
susceptible to colorectal cancer and need proper monitoring (Dekker et al., 2019).

There are two types of hereditary colorectal cancer syndromes: polyposis syndromes and non-
polyposis syndromes. The latter comprises Lynch syndrome and familial colorectal cancer.
The number of polyps makes it easier to identify polyposis syndromes. The right diagnosis
may be determined directly by the type of polyps. However, because those patients have few
adenomas and those adenomas physically resemble random lesions, Lynch syndrome is often
overlooked (Dekker & IJspeert, 2018). To improve the diagnosis of this genetic syndrome, a
methodical molecular study of tumour tissue in patients of any age or a subgroup of those
under 70 is being employed (Dekker et al., 2019).

Microsatellite instability (MSI) identified at the molecular level and caused by a malfunction
of the DNA mismatch repair mechanism, causes Lynch syndrome (Vasen et al., 2015). It is
characterized by the expansion or contraction of microsatellite regions in the tumour relative
to healthy tissue. Additionally, immunohistochemistry reveals a lack of mismatch repair
proteins in these tumours (Vasen et al., 2013). However, MSI is not specific for Lynch
syndrome as it is demonstrated in almost 15% of sporadic colorectal cancers (Vasen et al.,
2013). Patients are also at risk of developing endometrial, ovarian, renal pelvis and ureter,
hepatobiliary system, and small bowel cancers.
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Table 1: Risk factors for colorectal cancer

Hereditary factors Modifiable factors Other factors
Increase risk Decrease risk
Positive family history Smoking Whole grains Gender (Male)
Hereditary CRC syndrome Red meat Tree nuts Ethnicity
Body fat and obesity Fish intake Type 2 Diabetes
Processed meat Physical activity Menopausal hormone
therapy
Alcohol Dietary fibre Inflammatory bowel
disease
Low fruits and Dairy products NSAID use, especially
vegetables intake Aspirin
Calcium intake Statin use
Vitamins (C, D
etc.)
(Ahmad et al., 2021)

Colorectal Cancer Incidence

Normal cells can transform into benign tumours that eventually turn into cancerous ones
when genetic and epigenetic abnormalities are acquired. Glandular epithelial cells of the colon
and rectum develops as an adenocarcinoma that give rise to CRC. By identifying the
dysregulation of many signaling pathways and avoiding multiple regulatory avenues,
colorectal cancer may develop over a number of years (Ahmad et al., 2021). CRC is made up
of cancerous cells that develop in the large intestine. This involves the colon and rectum, and
because of its shared characteristics, hence termed "colorectal cancer." The most common
gastrointestinal cancer is CRC. Most colorectal cancers start as polyps in the rectum or
innermost colon linings. While not all polyps are malignant, some may develop into cancer
over time according to their form (Ahmad et al., 2021).

There are two primary forms of polyps: i) adenomatous polyps, which are called "pre-
cancerous" because they can occasionally turn into cancer; and ii) inflammatory and
hyperplastic polyps (HPs), which are common but usually not pre-cancerous (Vogelstein et
al., 1988). A variety of additional indicators, including an increase in polyp size of more than
1 cm, an increase in number of polyps of more than 2, and the occurrence of dysplasia after
polyp removal, might raise the likelihood that polyps will develop into colorectal cancer. It
has long been believed that the traditional adenoma-to-carcinoma route is how colorectal
cancer develops (Vogelstein et al., 1988). The serrated pathway is another alternative approach
that was just created. HPs were thought to be unimportant in this process, and only adenomas
were thought to be the cause of CRC. Nevertheless, data suggests that serrated polyps may
also develop precursors to CRC through the serrated neoplasia pathway (Jass & Smith, 1992).
It has been shown that patients with CRC who have many serrated polyps, which are
categorized as serrated polyposis syndrome, are at a higher risk of acquiring CRC. Serrated
lesions are used to diagnose small cancers. It has been proposed that the serrated neoplasia
pathway accounts for 10-30% of CRC cases (Dekker & IJspeert, 2018). Histologically, serrated
polyps are heterogeneous lesions identified by glandular serration.

The WHO divided serrated polyps into three categories in 2010, HPs, traditional serrated
adenoma (TSA), and sessile serrated adenoma/polyps (SSA/P). The HPs are made up of
three-quarters of serrated polyps. Although HPs form before traditional adenomas, their
incidence does not considerably rise after 50 years. They originate at the terminus of rectal
mucosa folds and manifest as flat, sessile, and pale lesions that are around 5 mm in diameter.
TSAs makes up to 5% of serrated polyps, are situated on the left side of the colon and are
found in the elderly. Fifteen to twenty percent of all serrated polyps are SSA/P, and are flat
or slightly raised lesions found in the proximal colon (Aust & Baretton, 2010).
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Histologic Types of CRC

Depending on anatomical sites, CRC subtypes are divided into three segments; proximal
colon cancer, distal colon cancer, and rectal cancer. The majority of these are adenocarcinomas
that contributes to 96% of rectal and colon cancers, and lines the inner part of rectal and colon
tissues. The pelvis contains the rectum and the proximal and distal colon that lies within the
peritoneal cavity. While the distal colon includes segments from the splenic flexure to the
upper anal canal and rectum, and the embryo of the proximal colon usually starts from the
midgut. The proximal and distal colon subtypes comprise branches of the inferior and
superior mesenteric artery (Murphy et al., 2019).

Numerous studies show that different anatomical locations for CRC subtypes have unique
risk factors. For example, smokers are more likely to develop rectal and proximal colon cancer
(Ahmad et al., 2021; Murphy et al., 2019; Shin et al., 2012). Major functions like nutrient
absorption and fecal storage of the colon and rectum occur in clearly distinct segments of the
large intestine due to the etiological heterogeneity of CRC with tumour locations. For instance,
the rates of sodium and water absorption are highest in the cecum and gradually decrease
towards the rectum. This is also because different big intestine segments have diverse
functions (Ahmad et al., 2021). Additionally, it has been noted that CRC subtypes are widely
dispersed according to ethnicity, proximal colon cancer is more common in Caucasians and
people of African descent. While rectal cancer is more common (rectal, 52%; proximal, 22%;
and distal, 26%) in Asian nations like Korea (Shin ef al., 2012), 32-34% of each subtype of CRC
cases are evenly distributed among Asian-Pacific Islanders (API) among the three colorectal
sections (Murphy et al., 2011).

Although nearly one in three people with a family history of colorectal cancer go on to develop
the disease, the majority of CRC cases are sporadic, with no family history or propensity to
sickness (Rawla et al., 2019). In the majority of Western populations, the average lifetime risk
of acquiring colorectal cancer is approximately 3-5%. However, those who have a family
history of CRC among first-degree relatives who were diagnosed between the ages of 50 and
70 are at double risk. But if the relative was younger than 50 at the time of diagnosis, the risk
triples. About 5-10% of the particular subgroup of people who experience signs of colorectal
cancer have inherited gene alterations that result in hereditary cancer syndrome, making them
more susceptible to the disease (Rawla et al., 2019).

Familial adenomatous polyposis (FAP) and hereditary non-polyposis CRC (HNPCC),
sometimes referred to as Lynch syndrome, have been found to be the most common inherited
syndromes associated with CRC making up around 2-4% of all CRC cases. FAP being the
second most common form of hereditary CRC syndrome, accounts for more than 1% of all
CRC cases (Vasen et al., 2015). Nearly 1 in 11,300-37,600 people in the EU have this condition,
which is brought on by a genetic germline mutation in the APC gene, which controls the Wnt
signaling pathway's activation (Vasen et al., 2015). Patients with FAP tend to develop
numerous adenomas, mainly in the distal colon earlier in life.

Early onset colorectal cancer (EOCRC) is linked to germline mutation in mismatch repair
genes MLH1 MSH?2, MSH6, PMS2 and epithelial cell adhesion molecule (EPCAM) resulting
in hypermethylation and subsequent gene silencing. About half of individuals with EOCRC
do not have a family history of the disease, despite the fact that they are more likely to have a
hereditary condition (Dong et al., 2017). Rectal cancer has a higher chance of progressing to
EOCRC than colon cancer, with obesity being the main risk factor for colon cancer in late-
onset cases (Dong et al., 2017). These variations point to a number of EOCRC-related factors,
and more research is needed to pinpoint the main risk factors.
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Molecular subtypes of Colorectal cancer

Based on gene signatures, colorectal cancer is classified in a variety of ways. All molecular
classifications were combined into a single system known as the consensus molecular
subtypes (CMS) by the CRC subtyping consortium in 2015. In order to demonstrate the
heterogeneity of CRC, an examination of 4151 CRC samples led to this classification. This has
four categories according to gene expression fields and mutation patterns (CMS 1-4) (Table 2)
(Kasi et al., 2020; Singh et al., 2021).

CMS1 (MSl-immune), which makes up 14% of all colorectal cancer tumours, typically
develops in the proximal colon and is characterized by hypermethylation, low somatic copy
number alteration, frequent BRAF mutation, and mutations in the promoters of mismatch
repair genes. Immunological evasion strategies like PD-1/PD-L1 or CTLA4 pathways, as well
as the gene expression of immunological mediators, T helper 1 (Th1), cytotoxic T cells (CTL),
and natural killer (NK) cells considerably increase in this group (Coupez et al., 2020; Singh et
al., 2021).

CMS2 (canonical and epithelial) is the largest molecular subtype accounting for 37% of all
tumours It is characterized by low rates of hypermutation, amplification of the HNF4
transcription factor, increasing epidermal growth factor receptor (EGFR), mutation of the
TP53 and KRAS genes, and high chromosomal instability (CIN) with somatic copy number
alterations. Additionally, the expression of WNT, MYC, and epithelial differentiation genes
increases remarkably (Abedizadeh et al., 2024).

CMS3 (epithelial and metabolic) has a lower rate of chromosomal instability compared to
CMS2 and CM$54, and 30% of all cases had microsatellite instability (Abedizadeh et al., 2024).
Additional characteristics of this subtype include KRAS and PIK3CA mutations, IGBP3
overexpression, and activation of metabolic pathways such as fatty acid oxidation and the
WNT/Myc signaling pathway (Abedizadeh et al., 2024; Coupez et al., 2020; Singh et al., 2021).
CMS4 (mesenchymal) comprises of about 23% of tumours that have a significantly higher rate
of somatic copy number changes and a lower rate of hypermutation (Coupez et al., 2020).
Angiogenesis, matrix remodeling, HSP inhibition, stromal infiltration, overexpression of
cancer-associated fibroblasts, and upregulation of genes involved in epithelial-mesenchymal
transition (vascular endothelial growth factor (VEGF), hepatocyte growth factor (HGF), and
platelet-derived growth factor (PDGF) are characteristics of this subtype. CMS4 presents with
the worst relapse-free survival (RFS) and is recognized at a later stage (Singh et al., 2021).
When immunosuppressive factors like TGF-beta and CXCL12, and chemokines like CCL2 and
IL-23 are present, effector cells like Th1l, CTL, and NK cells are inhibited, and regulatory T
cells (Treg), Th17 cells, and myeloid-derived suppressor cells (MDSCs) proliferate. This leads
to the promotion of tumours to progressive and metastatic phases and inhibits the local
antitumour immune response (Abedizadeh et al., 2024; Kasi et al., 2020).
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Table 2: Colorectal cancer subtypes

CMS1 (MSI-Immune) CMS?2 (Canonical) CMS3 (Metabolic) CMS4 (Mesenchymal)
BRAF mutation TP53/KRAS mutation KRAS/PIK3CA/IGBP3 Angiogenesis
mutation

Increased hypermutation =~ Decreased Decreased

hypermutation hypermutation
Decreased somatic copy Increased somatic copy Increased Metabolic
number variation number pathway
Increased proliferation Increased proliferation =~ Decreased proliferation Decreased proliferation
Increased remodeling Decreased remodeling Decreased remodeling Decreased remodeling
Immune activated Immune desert Immune excluded Immune inflamed
TGEF-p activation WNT/MYC activation =~ WNT/MYC activation

Increased CIN Decreased CIN Increased CIN
Worse  survival after Worse relapse-free
relapse survival

(Kasi et al., 2020; Singh et al., 2021)

Screening and Early detection

Colorectal cancer often develops from benign adenomas to malignant adenocarcinomas
within ten to fifteen years. Because CRC grows slowly and presents no signs in the early
stages, it may not be detected until later. Hence, this window of time offers a strong chance to
screen for early diagnosis and avoid death by 90% (Bretthauer et al., 2022). The American
College of Physicians (ACP), American Cancer Society (ACS), National Comprehensive
Cancer Network (NCCN), and the United States Preventive Services Task Force (UPSTF) have
provided some guidelines for the detection and prevention of CRC. These guidelines
recommended a series of clinical examinations, laboratory, imaging, and endoscopic tests,
with colonoscopy being the gold standard (Bretthauer et al., 2022). These are discussed briefly
as follows

Examination of clinical symptoms

Numerous signs and symptoms, including anemia, altered bowel habits, abdominal pain, and
occult rectal bleeding, might be present in patients with CRC. However, unless it reaches an
advanced stage, CRC is primarily asymptomatic. However, as rectal bleeding is a common
symptom of both benign and malignant causes, further risk indicators may be required to help
determine which individuals should have a colonoscopy for further study. In most cases,
people 45 years of age or older should get a colonoscopy when they experience new-onset
rectal bleeding. Additional criteria such as family history, unexplained weight loss, and blood
mixed with stool, are applied to younger individuals in order to determine who is more at
risk for colorectal cancer (Dekker et al., 2019).

Endoscopy

The gold standard technique for identifying colorectal cancer is colonoscopy. Advanced
lesions can be easily seen by colonoscopy, while early colon cancers may manifest as
extremely mild mucosal lesions. These lesions necessitate thorough mucosal examination and
ideal bowel preparation in order to guarantee detection. These and other elements, such as
the diagnosis of an adenoma by an endoscopist', are employed as quality indicators for
colonoscopies and have been linked to the risk of colorectal cancer following colonoscopy
(post-colonoscopy colorectal malignancies)(Corley et al., 2014).

Imaging

Polyps and colorectal cancer can be diagnosed with CT colonography as a complementary
imaging technique after partial or inadequate colonoscopy. However, imaging techniques are
mostly employed for precise distant and locoregional staging. MRI frequently performs
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locoregional staging in rectal cancer, which informs subsequent therapy choices (Nerad et al.,
2016). Given the possibility for neoadjuvant systemic therapy to reduce the size of locally
advanced tumours, locoregional staging for colon cancer has gained importance. CT scans are
frequently employed for this, albeit with limited precision (Nerad et al., 2016).

Laboratory and Pathological Diagnosis

The guidelines recommended testing for carcinoembryonic antigen concentration in addition
to a full blood count at the time of diagnosis (Labianca et al., 2013). A worse prognosis is linked
to an increased baseline concentration of carcinoembryonic antigen, and concentrations that
do not return to normal in the postoperative period may be a sign of persistent disease.

Histology remains the basis for pathological staging and management of CRC. In addition to
the traditional TNM staging, histological subtyping, grading, and histological evaluation of
lymphatic, perineural, and venous invasion, the importance of some tumour-based markers,
including as Immunoscore and mismatch-repair tests are becoming more widely recognized
(Pages et al., 2018). Immunohistochemistry is used for mismatch-repair testing, and most
institutions only use PCR-based MSI testing in cases when the results are unclear. RAS and
RAF mutations regulates angiogenesis, apoptosis, and proliferation, in addition to having a
growing role as predictive and prognostic markers in the management of colorectal cancer
(Schirripa et al., 2018).

Treatment Approaches for Colorectal Cancer

Immunotherapy for CRC

When treating MSI-H malignancies, immunotherapy is very crucial. Additionally,
immunotherapy is being explored in patients with microsatellite stability (MSS). A clinical
trial named KEYNOTE-016 phase II trial showed that pembrolizumab demostrated a
significant decrease in tumour size in MSI CRC compared to mismatch repair (MMR) CRC
(Objective response rate [ORR] = 33% (Le et al., 2020). Similarly, nivolumab, with or without
ipilimumab (a CTLA-4 inhibitor), resulted in tumour shrinkage in a significant percentage of
patients, according to the CheckMate-142 trial (Lenz et al., 2022). The KEYNOTE-177 research
further supported pembrolizumab's usage as a first-line therapy for MSI-H CRC (ORR of
69%). Pembrolizumab patients had a greater progression-free survival (PFS) rate than those
undergoing standard chemotherapy regimens, according to the study. A considerable
proportion of patients with AMMR (deficient MMR) CRC did not exhibit disease progression
for more than a year, demonstrating the exceptional endurance of the anti-PD-1 and anti-
CTLA-4 response.

Botensilimab and balstilimab, a novel combination of neoadjuvant immunotherapy drugs,
showed remarkable success in treating patients with locally advanced pMMR/MSS colon and
rectal cancer in nonmetastatic settings (Kasi et al., 2023). The Fc-enhanced anti-CTLA-4
antibody of botensilimab and anti-PD-1 antibody of balstilimab caused an uncommon "inside-
out" (serosa-to-mucosa) pattern of tumour regression (Kasi et al., 2023).

Endoscopic Treatment

Some early CRCs are compliant with local treatment only. Colorectal cancer screening
programs have led to a rise in the incidence of these early colorectal malignancies. When
malignant polyps are diagnosed, they may be removed endoscopically in an en-bloc manner.
This allows the pathologist to precisely evaluate high-risk characteristics (submucosal
invasion depth, lymphatic invasion, differentiation, and tumour budding) as well as deep and
lateral margins. Making the difficult decision to have mesenteric lymphadenectomy followed
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by adjuvant surgery is based on the patient's preferences as well as the expected oncological
and surgical risk (Dekker et al., 2019).

En-bloc endoscopic mucosal resection, endoscopic submucosal dissection, and endoscopic
full-thickness resection are suitable endoscopic resection procedures for T1 cancers,
depending on their size. Submucosal dissection and endoscopic mucosal full-thickness
resection should be employed only when there is a high suspicion of superficial submucosal
invasion that will be examined based on polyp morphology, mucosal pit pattern and other
endoscopic features of CRC (Backes et al., 2019). However, this resection technique should be
done only in centers with the required technical skills and both the patients and doctors
should understand that endoscopic resection is feasible, safer and less expensive for the
majority of large polyps and T1 cancers, as compared to surgery.

Surgery

The best way to operate on colon cancer is to utilize a sharp dissection along the embryological
planes within the mesofascial interface, according to the so-called complete mesocolic excision
principle. However, what is still contentious is the lymphadenectomy extent, as no evidence
has shown the advantage of the extensive (D3) versus the more limited (D2) dissection
ononcological outcome (Emmanuel & Haji, 2016).

Laparoscopy has emerged as the standard procedure for colon cancer in many nations across
the world due to its demonstrated short-term benefits in population research and randomized
trials (Jayne et al., 2017). Rectal cancer surgery appears to be a more difficult procedure due to
the anatomic complex anatomy of the pelvis. The standard oncological procedure for rectal
cancer is total mesorectal excision. The degree of resection depends on the involvement of the
sphincter complex and other adjacent structures. Robot-assisted laparoscopic total mesorectal
excision and transanal minimally invasive total mesorectal excision may enhance outcomes
for mid-rectal and distal rectal cancer, but these procedures need to demonstrate further
benefits and demand a high level of skill (Jayne et al., 2017).

Additionally, blockage or perforation may be an emergency symptom of colorectal cancer. A
decompressing colostomy or endoscopic stenting can reduce colonic blockage, allowing for
the optimization of patient status and staging (Dekker et al., 2019).

Radiotherapy

Numerous prior studies have demonstrated the advantage of preoperative radiation therapy
in lowering the risk of local recurrence in comparison to postoperative radiation therapy (Ma
et al., 2017). Clinical stage and surgical quality determine the absolute risk reduction that can
be achieved with preoperative radiation. Because of this evidence, a customized strategy has
been developed, with radiotherapy being reserved for intermediate-to-high-risk malignancies
based on MRI staging (Taylor et al., 2011).

The most common treatment is chemoradiotherapy, which uses a fluoropyrimidine as a
radiation sensitizer and a dose of 45-50 grey in 25-28 fractions (Glynne-Jones et al., 2018). The
time interval to surgery is usually 8 - 10 weeks, despite being a subject of debate (Du et al.,
2018). Research is being done on increasing the dose of radiation therapy, especially by adding
a local boost (NCT01951521). For resectable rectal cancer, short-course (5 x 5 Gy) radiation
therapy has been a common treatment plan in Europe. While rapid surgery has historically
been the norm, a 4- to 8-week interval with the benefit of downsizing is a valid alternative,
especially for certain patients with oligometastatic illness or locally advanced tumours
(Erlandsson et al., 2017).
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Rectal preserving treatment approaches, with major surgery and close surveillance omission
(also known as the "watch-and-wait strategy") were initiated after the observation of a full
clinical response following chemotherapy and radiation therapy (van der Valk et al., 2018).
Although there have been concerns raised over the oncological safety, findings from a few
patients with a prolonged full clinical response support this approach (van der Valk et al.,
2018). Patients are increasingly requesting rectal preservation, and the conduct of randomized
trials is hampered by clear patient preferences. Salvage surgery is frequently possible if
regrowth is identified promptly through a rigorous surveillance regimen that includes rectal
examination, endoscopy, and MRI. However, patients should be aware of the possibility of
recurrence during monitoring and the functional impairment caused by chemotherapy and
radiation therapy to the preserved rectum (Dekker et al., 2019).

Survivorship and Quality of Life

Interestingly, the most frequent cause of mortality among CRC survivors is the same as it is
for anyone of that age five years following curative treatment. Secondary malignancies
eventually rise to the top cause of death 11 to 15 years following treatment, becoming a more
frequent cause of death over time (van Erning et al., 2014). Nonetheless, a sizable and
increasing number of EOCRC patients receive treatment for the disease at an early stage and
go on to live long lives. Following surgery, radiation, and chemotherapy, survivors may have
long-lasting side effects that persist for the rest of their lives. Fatigue, sleep issues,
gastrointestinal and bone problems, anxiety, psychological issues, bowel problems, chronic
pain, neuropathy, and secondary cancer risk are examples of persistent symptoms (O’Gorman
et al., 2018).

Quality of life (QOL) assesment show good global and health-related QOL ratings that are
comparable to those of older age groups (60 vs. 70) (Siegel et al., 2022). Young survivors,
however, typically show worse social functioning scores. Higher residual symptom load,
rectal cancer, lower educational level, and the existence of an ostomy have been reported to
have the greatest effects on QOL (Siegel et al., 2020). Research on survivorship concerns in
individuals with CRC, especially EOCRC in particular is scarce. For patients with EOCRC,
consideration include radiation exposure and surveillance, suggested lifestyle modifications,
and preventive measures, in addition to the psychological and social effects of survivorship
and the influence on family members.

Conclusion and Perspectives

Colorectal cancer is a major global health challenge with significant heterogeneity in its
etiology, clinical presentation, and outcomes. While advancements in screening, molecular
classification, and multimodal therapies have considerably improved diagnostic precision
and treatment efficacy, the late-stage detection of CRC continues to pose significant
challenges. There is need for enhanced awareness and increased advocacy especially by
leveraging social media, particularly in high-risk populations. Furthermore, the integration of
novel diagnostic biomarkers and non-invasive screening tools, holds promise for earlier
diagnosis and better prognosis.

Looking forward, the application of precision medicine approaches, leveraging artificial
intelligence in diagnostic imaging, and the development of immunotherapy options for
microsatellite-stable CRC represent promising areas. Moreover, addressing the psychosocial
and quality-of-life needs of CRC survivors will be vital in shaping comprehensive patient care.
A concerted global effort in research, prevention, and patient education is critical to mitigating
the growing burden of colorectal cancer.
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