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Abstract:

Background: Colorectal cancer (CRC) is a heterogeneous and multifactorial malignancy
resulting from complex interactions between environmental exposures, lifestyle factors,
chronic inflammation, and genetic susceptibility. It develops through progressive
accumulation of molecular alterations that transform normal colonic epithelium into
invasive carcinoma. Multiple carcinogenic pathways have been identified, including
chromosomal instability, microsatellite instability, and CpG island methylator phenotype,
each associated with distinct clinicopathological features. Histologically, CRC exhibits
diverse subtypes and grades that influence tumor behavior, prognosis, and response to
therapy. In addition, pathological features such as lymphovascular invasion and
perineural invasion play a critical role in tumor progression and metastatic potential.
Obstructed colorectal cancer represents a more aggressive clinical entity, often
associated with advanced stage, unfavorable pathological characteristics, and poorer
outcomes. Understanding the pathological and molecular mechanisms of CRC is
essential for accurate diagnosis, prognostic assessment, and guiding therapeutic
strategies.
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Introduction:

Colorectal cancer (CRC) is a multifactorial malignancy arising from complex interactions between
environmental exposures, lifestyle factors, chronic inflammation, and inherited genetic susceptibility. The
disease develops through progressive accumulation of genetic and epigenetic alterations that transform normal
colonic epithelium into invasive adenocarcinoma (Morgan et al., 2023).

A. Environmental and Lifestyle Risk Factors

Dietary patterns play a significant role in colorectal carcinogenesis. High consumption of red and
processed meats has been associated with increased CRC risk due to exposure to heterocyclic amines, N-nitroso
compounds, and polycyclic aromatic hydrocarbons, which induce DNA damage and mutagenesis. Conversely,
diets rich in fiber, fruits, and vegetables exert a protective effect by reducing transit time and modulating gut
microbiota (Dekker et al., 2019; Keum & Giovannucci, 2019).

Obesity and metabolic syndrome are strongly associated with increased CRC incidence. Hyperinsulinemia
and insulin-like growth factor-1 (IGF-1) signaling promote cellular proliferation and inhibit apoptosis. Chronic
low-grade inflammation in obese individuals further contributes to genomic instability and tumor promotion
(Arnold et al., 2020; Sung et al., 2021).

Cigarette smoking and heavy alcohol consumption are established risk factors. Tobacco carcinogens induce
mutations in tumor suppressor genes, while alcohol metabolism produces acetaldehyde, a mutagenic compound
that contributes to DNA damage and epigenetic alterations (Morgan et al., 2023).
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B. Inflammatory Conditions

Chronic inflammatory bowel diseases (IBD), particularly ulcerative colitis and Crohn’s disease,
significantly increase CRC risk. Persistent mucosal inflammation generates reactive oxygen and nitrogen
species, leading to DNA damage, epigenetic dysregulation, and accelerated epithelial turnover. Inflammation-
associated CRC follows a distinct dysplasia—carcinoma sequence, often with early p53 mutations and less
frequent APC mutations compared to sporadic CRC (Ullman & Itzkowitz, 2018; Olén et al., 2020).

C. Hereditary Syndromes

Approximately 5-10% of colorectal cancers arise from inherited syndromes characterized by germline
mutations in tumor suppressor or DNA repair genes (Dekker et al., 2019).

1. Familial adenomatous polyposis (FAP) results from germline mutation in the APC gene, leading to
constitutive activation of the Wnt/B-catenin pathway. Patients develop hundreds to thousands of adenomatous
polyps with nearly 100% lifetime CRC risk if prophylactic colectomy is not performed (Valle et al., 2019).

2. Lynch syndrome (hereditary nonpolyposis colorectal cancer) is caused by germline mutations in
mismatch repair (MMR) genes including MLH1, MSH2, MSH6, and PMS2. These tumors demonstrate
microsatellite instability (MSI), are often right-sided, poorly differentiated, and frequently mucinous, with a
strong lymphocytic infiltrate (Lynch et al., 2015; Dekker et al., 2019).

2. Molecular Pathogenesis of Colorectal Cancer:

Colorectal carcinogenesis is a multistep process involving accumulation of genetic and epigenetic alterations
that confer growth advantage, resistance to apoptosis, and invasive potential. Three principal molecular
pathways have been described: chromosomal instability (CIN), microsatellite instability (MSI), and CpG island
methylator phenotype (CIMP) (Sveen et al., 2020).

A. The Adenoma—Carcinoma Sequence

The adenoma—carcinoma sequence is the classical model of colorectal carcinogenesis describing the
stepwise transformation of normal colonic epithelium into invasive carcinoma through sequential genetic
mutations. The process typically begins with inactivation of the APC tumor suppressor gene, leading to
activation of the Wnt/B-catenin pathway and formation of early adenoma. Subsequent KRAS mutation promotes
adenoma growth through activation of the RAS-MAPK signaling pathway. Loss of tumor suppressor genes
such as SMAD2/SMAD4 impairs TGF-B-mediated growth inhibition, while late mutation of TP53 facilitates
progression to invasive carcinoma. This pathway is strongly associated with chromosomal instability and is
more common in left-sided colorectal cancers, which frequently present with annular growth and obstruction
(Dekker et al., 2019; Sveen et al., 2020).

B. Chromosomal Instability (CIN) Pathway

The CIN pathway accounts for approximately 65—70% of CRC cases and is characterized by aneuploidy
and chromosomal gains and losses. It typically involves APC mutation, KRAS activation, and TP53 inactivation
(Sveen et al., 2020).

Clinically, CIN tumors are more frequently located in the left colon and tend to form circumferential
constricting lesions with marked desmoplastic reaction. These features predispose to luminal narrowing and
mechanical obstruction (Dekker et al., 2019).

C. Microsatellite Instability (MSI) Pathway

MSI results from deficiency in mismatch repair proteins, leading to accumulation of replication errors in
microsatellite regions. MSI-high tumors account for approximately 15% of CRC cases (Sveen et al., 2020).

MSI tumors are typically right-sided, poorly differentiated, mucinous, and associated with prominent tumor-
infiltrating lymphocytes. Despite poor differentiation, they often have a better prognosis and lower metastatic
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potential. Their growth pattern is frequently exophytic rather than circumferential, explaining a lower tendency
for obstruction compared to CIN tumors (Dekker et al., 2019; Morgan et al., 2023).

D. CpG Island Methylator Phenotype (CIMP)

CIMP is characterized by widespread promoter hypermethylation leading to epigenetic silencing of tumor
suppressor genes. It is frequently associated with BRAF mutation and overlaps with MSI tumors. CIMP-high
tumors are more common in the right colon and often exhibit mucinous differentiation (Sveen et al., 2020).

F. BRAF Mutation

BRAF V600E mutation occurs in approximately 8—12% of CRCs and is commonly associated with MSI
and CIMP-high tumors. It is linked to poor prognosis in metastatic disease and is more frequent in right-sided
tumors (Yaeger & Corcoran, 2019; Morgan et al., 2023).
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Figure 1: Molecular pathways in Colorectal Cancer (Sveen et al., 2020).
Gross Appearance

Colorectal cancers (CRC) exhibit diverse gross morphologies, which can influence both clinical
presentation and risk of luminal obstruction. The tumors may appear as exophytic polypoid masses, ulcerating
lesions, or circumferential strictures, depending on their anatomical location and growth pattern. Distal tumors,
particularly in the rectosigmoid region, frequently present as annular “napkin-ring” constricting lesions, which
are more likely to cause bowel obstruction. In contrast, tumors in the cecum and ascending colon often grow as
polypoid or exophytic masses, allowing a larger luminal diameter and a lower likelihood of obstruction at the
time of diagnosis.

Recent epidemiological studies confirm that tumor location significantly affects gross morphology and
clinical outcomes, with obstructed tumors more commonly arising in the distal colon and rectum (Lin et al.,
2021; Wang et al., 2024).
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Figure 2: Gross surgical specimen showing an exophytic adenocarcinoma of the colon forming a polypoid,
fungating mass protruding into the lumen. (Ewing,Jr et al., 2021)

Microscopic features
Histologic types of Colorectal Cancer
1- Conventional Adenocarcinoma (Adenocarcinoma, NOS):

Conventional adenocarcinoma, also known as adenocarcinoma not otherwise specified (NOS), represents
approximately 85-90% of colorectal cancers. Microscopically, these tumors are characterized by infiltrating
irregular glands lined by atypical columnar epithelial cells with enlarged hyperchromatic nuclei, nuclear
stratification, loss of polarity, and increased mitotic activity. The tumor glands often exhibit architectural
distortion with cribriform or fused glandular structures. A characteristic histological feature is “dirty necrosis,”
which consists of necrotic cellular debris and inflammatory cells within the glandular lumen. These tumors
commonly arise from preexisting adenomatous polyps through the adenoma—carcinoma sequence and remain
the most prevalent histological type encountered in colorectal malignancies (Kumar et al., 2021).

2- Mucinous Adenocarcinoma:

Mucinous adenocarcinoma is a distinct histological subtype accounting for approximately 10% of
colorectal cancers. It is defined by the presence of extracellular mucin constituting more than 50% of the tumor
volume. Histologically, large pools of mucin are seen in the tumor stroma with clusters or strips of malignant
epithelial cells floating within the mucinous material. In some cases, tumor cells may exhibit signet-ring
morphology due to intracellular mucin accumulation. Mucinous carcinomas are frequently associated with
microsatellite instability (MSI) and mutations in genes such as KRAS and BRAF, and they often arise in the
proximal colon. Clinically, these tumors tend to present at a more advanced stage and may demonstrate a
different metastatic pattern compared with conventional adenocarcinoma (Huang et al., 2021).

3- Signet-Ring Cell Carcinoma:

Signet ring cell carcinoma is a rare but highly aggressive subtype, accounting for less than 1% of
colorectal cancers. Histologically, the tumor is characterized by more than 50% signet-ring cells, which contain
abundant intracytoplasmic mucin displacing the nucleus to the periphery, producing the characteristic signet-
ring appearance. These tumors typically exhibit diffuse infiltration of the bowel wall with minimal gland
formation and often spread extensively within the submucosa and muscularis propria. Clinically, signet ring cell
carcinoma is associated with advanced stage at diagnosis, early peritoneal dissemination, and poor prognosis
compared with conventional adenocarcinoma (An et al., 2021).
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4- Medullary Carcinoma:

Medullary carcinoma is a rare histological variant characterized by solid sheets or nests of poorly
differentiated tumor cells with vesicular nuclei, prominent nucleoli, and abundant eosinophilic cytoplasm. The
tumor often demonstrates a syncytial growth pattern and is typically accompanied by prominent tumor-
infiltrating lymphocytes, reflecting a strong host immune response. Medullary carcinoma is strongly associated
with high levels of microsatellite instability (MSI-H) and is frequently seen in patients with Lynch syndrome.
Despite its poor differentiation histologically, this tumor subtype paradoxically tends to have a relatively
favorable prognosis compared with other poorly differentiated colorectal carcinomas (Kumar et al., 2021).

5- Serrated Adenocarcinoma

Serrated adenocarcinoma represents a distinct morphological subtype that arises from the serrated
neoplasia pathway, which includes precursor lesions such as sessile serrated adenomas and traditional serrated
adenomas. Histologically, these tumors display serrated or saw-tooth glandular architecture, similar to the
morphology observed in serrated polyps. Tumor cells often show abundant eosinophilic cytoplasm and vesicular
nuclei, and mucin production may also be present. Molecularly, serrated adenocarcinomas are frequently
associated with BRAF mutations, CpG island methylator phenotype (CIMP), and microsatellite instability,
indicating a carcinogenic pathway different from the classical adenoma—carcinoma sequence (Kumar et al.,
2021).

6- Micropapillary Adenocarcinoma

Micropapillary adenocarcinoma is an uncommon but clinically important variant characterized by small
clusters of tumor cells arranged in micropapillary structures within clear stromal spaces that mimic vascular
channels. These clusters typically demonstrate reverse cell polarity, where the apical surface of tumor cells faces
the surrounding stroma. This distinctive morphology is strongly associated with lymphovascular invasion,
lymph node metastasis, and aggressive tumor behavior. Even when the micropapillary component represents
only a small portion of the tumor, it may significantly influence the prognosis and clinical outcome (Kumar et
al., 2021).

7- Adenosquamous Carcinoma

Adenosquamous carcinoma is a rare colorectal malignancy characterized by the presence of both glandular
(adenocarcinoma) and squamous carcinoma components within the same tumor. Histologically, the
adenocarcinoma component forms malignant glands similar to conventional colorectal adenocarcinoma, while
the squamous component demonstrates keratinization, intercellular bridges, and squamous differentiation. These
tumors are usually aggressive and associated with poor clinical prognosis compared with conventional
adenocarcinoma (Kumar et al., 2021).

8- Undifferentiated Carcinoma

Undifferentiated carcinoma is a rare subtype characterized by lack of glandular or squamous
differentiation. Microscopically, the tumor is composed of sheets of highly pleomorphic malignant cells with
marked nuclear atypia and frequent mitotic figures. Because these tumors lack specific morphological features,
immunohistochemical studies are often required to confirm epithelial origin. Undifferentiated colorectal
carcinomas generally demonstrate highly aggressive biological behavior and poor prognosis (Kumar et al.,
2021).
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Figure 3: Histological types of Colorectal Carcinoma (Kumar et al., 2021).

Histological Grade

Histological grading of colorectal cancer (CRC) provides important prognostic information by
assessing the degree of tumor differentiation. Tumors are typically classified as:

1- Well-differentiated (Grade 1):

Tumor cells closely resemble normal colonic epithelium and form well-defined glandular structures.
These tumors usually exhibit slower growth and are less likely to cause luminal obstruction, especially in the
proximal colon (Wang et al., 2024).
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2- Moderately-differentiated (Grade 2):

Tumors show a mixture of well-formed glands and areas of less organized architecture. They represent
the majority of CRCs and have intermediate aggressiveness and risk of obstruction.

3- Poorly-differentiated (Grade 3):

Tumor cells lose glandular architecture and display marked cytologic atypia. Poorly-differentiated
tumors are often associated with high-grade histology, aggressive behavior, lymphovascular invasion, and an
increased likelihood of causing obstruction, particularly in the distal colon and rectum (Gulinac et al., 2024).

4- Undifferentiated/Anaplastic (Grade 4, rare):

Tumor cells lack recognizable glandular structures and show extreme atypia. These are rare but highly
aggressive tumors, frequently associated with poor prognosis and early presentation with obstruction (Kumar et
al., 2021).

Histological grading is therefore a crucial component in predicting clinical outcomes and guiding
surgical and adjuvant therapy decisions, especially in patients with obstructed colorectal cancer, where high-
grade tumors are more commonly observed.

Tumor Grade

Well differentiated ~ Moderately differentiated  Poorly differentiated Undifferentiated

Figure 4: Tumor grade (Jones et al., 2022)
Staging of Colorectal Cancer

Tumor staging is a cornerstone in the management of colorectal cancer (CRC), as it provides critical
information regarding tumor extent, guides therapeutic decision-making, and predicts prognosis. The most
widely accepted staging system for colorectal cancer is the Tumor—Node—Metastasis (TNM) system, developed
by the American Joint Committee on Cancer (AJCC) and the Union for International Cancer Control (UICC).

TNM Staging of Colorectal Cancer (AJCC)

The Tumor—Node-Metastasis (TNM) staging system is an internationally accepted method for
classifying the anatomical extent of colorectal cancer. It is based on evaluation of the primary tumor (T),
regional lymph node involvement (N), and the presence of distant metastasis (M). Accurate TNM staging is
essential for prognostic assessment, treatment planning, and standardized pathological reporting (Amin et al.,
2017)
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Tis Carcinoma in situ (intraepithelial or invasion of lamina propria)

T1 Tumor invades submucosa

T2 Tumor invades muscularis propria

T3 Tumor invades through muscularis propria into pericolorectal tissues
T4a Tumor penetrates the visceral peritoneum

T4b Tumor directly invades or adheres to adjacent organs or structures

NO No regional lymph node metastasis
Nla Metastasis in 1 regional lymph node
N1b Metastasis in 2—3 regional lymph nodes

Tumor deposits in subserosa, mesentery, or non-peritonealized pericolic tissues

1

Nle without nodal metastasis

N2a Metastasis in 4—6 regional lymph nodes
N2b Metastasis in >7 regional lymph nodes

Mo No distant metastasis

Mila Metastasis confined to one distant organ or site (e.g., liver, lung)

M1b Metastases in more than one distant organ or site

Mlec Metastasis to the peritoneal surface with or without other organ involvement

Stage TNM Classification
Stage 0 Tis N0 M0

Stage 1 T1-T2 NO M0
Stage I1A T3 NO M0

Stage I1B T4a NO M0

Stage 1IC T4b NO M0

Stage ITITA T1-T2 N1/N1c M0
Stage I11B T3-T4a N1/N1c M0
Stage I1IC T4b N1/N2 MO or any T N2 M0
Stage IVA Any T Any N Mla
Stage IVB Any T Any N M1b
Stage IVC Any T Any N Mlc

Table 1 TNM staging system for colorectal carcinoma according to the American Joint Committee on Cancer
(AJCC), 8th edition.
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TNM Staging of Colorectal Cancer (AJSC)

Primary Tumor (T) Regional Lymph Nodes (N)

Tis Carcinoma in situ NO No lymph node metastasis MO No distant metastasis
T1 Invades submucosa N1a 1 Node M1a One distant organ
T2 Invades muscularis propria N1b 2-3 Nodes M1b Multiple distant organs
T3 Invades pericolorectal tissues N1c Tumor deposits M1c Peritoneal metastasis
T4a Penetrates visceral peritoneum N2a 4-6 Nodes
T4b Invades adjacent organs N2b >7 Nodes
Stage Grouping
Stage 0 Stage | Stage Il Stage IlI Stage IV

TisNOMO | TI-T2ZNOMO | T3-T4NOMO | AnyTNI-N2MO | AnyT AnyN Mia-M1c

References:

o AJCC Cancer Staging Manual, 8" ed., 2017
* WHO Classification of Tumours, 5 ed., 2019
* TNM Classification of Malignant Tumours, 8" ed., 2017

Figure 5: TNM staging of colorectal cancer (T, N, M) according to AJCC (Amin et al., 2017)
Perineural and Lymphovascular Invasion in Colorectal Cancer
A- Perineural Invasion (PNI)

Perineural invasion (PNI) is defined as the presence of tumor cells within any of the three layers of the
nerve sheath (endoneurium, perineurium, or epineurium) or surrounding at least one-third of the nerve
circumference. Microscopically, malignant cells may be seen tracking along nerve bundles, encasing nerve
fibers, or infiltrating the perineural space. This pattern reflects a specific pathway of tumor spread distinct from
lymphatic or hematogenous dissemination and represents an interaction between tumor cells and neural
structures within the tumor microenvironment (Knijn et al., 2016;. Nagtegaal et al., 2020).

Perineural invasion is increasingly recognized as an independent adverse prognostic factor in colorectal cancer.
Tumors exhibiting PNI have been associated with increased local recurrence, higher tumor stage, and decreased
overall survival. The mechanism underlying this aggressive behavior is believed to involve molecular
interactions between tumor cells and neural elements, including the production of neurotrophic factors that
promote tumor cell migration along nerve sheaths. These interactions facilitate tumor spread beyond the primary
site and may contribute to more aggressive disease progression (Liebig et al., 2009; Knijn et al., 2016).

Histologically, PNI may present in several forms, including intraneural invasion, where tumor cells penetrate the
nerve fascicles, and perineural invasion, where malignant cells surround the nerve within the perineural space.
In some cases, tumor cells may form concentric layers around nerves, producing a characteristic “targetoid”
appearance. Identification of PNI may occasionally require careful examination of multiple tissue sections
because the involved nerves may be small and scattered within the tumor stroma. The detection of PNI is
therefore considered an important component of routine histopathological assessment in colorectal cancer
specimens (Nagtegaal et al., 2020).
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Clinically, the presence of perineural invasion is associated with more aggressive tumor biology, higher rates of
local tumor recurrence, and poorer survival outcomes. Consequently, PNI is frequently included among the
high-risk pathological features that guide postoperative management and the consideration of adjuvant therapy
in patients with colorectal cancer. Reporting of PNI has therefore become a standard requirement in modern
colorectal cancer pathology protocols, including those recommended by the World Health Organization and the
College of American Pathologists (Benson et al., 2021).

B- Lymphovascular Invasion (LVI)

Lymphovascular invasion (LVI) refers to the presence of tumor cells within endothelial-lined lymphatic or
blood vessels adjacent to or within the primary tumor. Microscopically, LVI is identified when clusters of
malignant epithelial cells are seen within vascular spaces lined by endothelial cells, often accompanied by red
blood cells in the lumen in the case of blood vessels. Retraction artifacts surrounding tumor glands may mimic
vascular invasion; therefore, careful histopathological evaluation is required to confirm true invasion by
identifying endothelial lining or using immunohistochemical stains such as CD31, CD34, or D2-40 to highlight
vascular structures. LVI represents an important step in tumor dissemination because it allows malignant cells to
spread through lymphatic channels to regional lymph nodes or through blood vessels to distant organs
(Nagtegaal et al., 2020).

The presence of lymphovascular invasion is considered a significant adverse prognostic factor in colorectal
cancer. Numerous studies have demonstrated that tumors exhibiting LVI have a significantly higher risk of
regional lymph node metastasis and distant metastasis, particularly to the liver and lungs. Consequently, LVI is
routinely evaluated and reported in pathology reports and is incorporated into clinical decision-making,
especially in patients with stage II colorectal cancer where the presence of LVI may influence the decision to
administer adjuvant chemotherapy (Benson et al., 2021; Lugli et al., 2017).

From a pathological perspective, LVI may be classified into lymphatic invasion and venous invasion, depending
on the type of vascular channel involved. Lymphatic invasion typically involves thin-walled vessels without
smooth muscle layers and is frequently associated with regional lymph node metastasis. In contrast, venous
invasion involves thicker-walled vessels with smooth muscle layers and is more commonly associated with
hematogenous spread, particularly hepatic metastases due to portal venous drainage of the colon. Extramural
venous invasion (EMVI), defined as tumor invasion into veins beyond the muscularis propria, is especially
important as it has been strongly correlated with poor prognosis and increased risk of distant metastasis (Betge
et al., 2012; Nagtegaal et al., 2020).

Pathology of Obstructed Colon Cancer

Obstructed colon cancer represents a clinically significant subtype of colorectal cancer, often associated with
delayed diagnosis, advanced local invasion, and worse prognosis compared to non-obstructed tumors.
Obstruction occurs when the tumor lumen narrows sufficiently to impair passage of intestinal contents, leading
to proximal bowel distension, ischemia, and mucosal compromise (Matsuda et al., 2024).

Gross Pathology

Macroscopically, obstructed tumors frequently present as exophytic, circumferential lesions, often
termed “apple-core” or “napkin-ring” tumors, which encircle the bowel lumen. The stenotic nature of these
tumors causes proximal dilation of the colon and occasionally small bowel. Obstructed tumors tend to be larger
in size, more infiltrative, and located preferentially in the left colon, particularly the sigmoid and descending
segments (Sarela et al., 2023).

Histopathological Features
Tumor Grade and Differentiation:

Obstructed tumors often exhibit poorly to moderately differentiated adenocarcinoma, with higher rates
of mucinous or signet-ring subtypes compared to non-obstructed cancers. Poor differentiation is associated with
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increased invasiveness, higher risk of lymph node metastasis, and early hematogenous dissemination (Zhang et
al., 2024).

Depth of Invasion (T-Stage):

The delayed presentation of obstructed tumors correlates with advanced T-stage, with frequent
penetration into the muscularis propria, subserosa, or serosa. This extensive local invasion increases the
likelihood of adjacent organ involvement and surgical complexity (Van Cutsem et al., 2016).

Lymph Node Involvement and Lymphovascular Invasion (LVI):

Obstructed tumors demonstrate higher rates of lymph node metastases, reflecting both tumor
aggressiveness and prolonged intraluminal pressure that may promote lymphatic and vascular invasion. LVI is
commonly observed in pathology specimens, serving as a predictor for distant metastasis and recurrence
(Boland & Goel, 2010).

Perineural Invasion (PNI):

PNI is frequently reported in obstructed colon cancers and is associated with deeper local invasion,
pain, and higher recurrence rates. The presence of PNI is an independent adverse prognostic factor and may
influence decisions regarding adjuvant therapy (Boland & Goel, 2010).

Inflammatory Changes and Ischemic Damage:

Chronic obstruction leads to mucosal ulceration, crypt distortion, and focal ischemic necrosis. The
proximal bowel may show marked dilation, edema, and congestion, sometimes with secondary bacterial
overgrowth or microperforation. These changes complicate surgical resection and can increase postoperative
morbidity (Sarela et al., 2023).

Molecular and Genetic Features

Obstructed colon cancers often exhibit molecular alterations associated with aggressive behavior,
including:
High microsatellite instability (MSI-H) in a subset of cases, particularly in right-sided tumors.

KRAS, NRAS, and BRAF mutations, which may correlate with poor differentiation and chemoresistance.

p53 overexpression and loss of APC function, promoting uncontrolled proliferation and deeper invasion
(Boland & Goel, 2010).

These molecular features may guide targeted therapy and prognostic stratification in patients presenting with
obstruction.

Clinical Implications

The pathological characteristics of obstructed colon cancer directly influence clinical management.
Advanced T-stage, LVI, PNI, and nodal metastases necessitate extended surgical resections and often adjuvant
chemotherapy. Obstruction itself may require emergency surgery, sometimes with staged procedures such as
proximal diversion or stenting prior to definitive colectomy. Recognizing the aggressive pathological features of
obstructed tumors allows better preoperative planning and may improve long-term outcomes (Van Cutsem et
al., 2016).
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Figure 6: Gross appearance of a colorectal adenocarcinoma forming a napkin-ring, circumferential constricting

lesion associated with luminal narrowing and may correlate with obstructive symptoms in colon cancer.
(Kumar, K et al,.2017)
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