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ABSTRACT

Non-polypoid colorectal cancer is a distinct subtype of colorectal malignancy that is often associated with delayed detection and unfavorable clinical
characteristics. A cross-sectional descriptive study was conducted on 56 patients diagnosed with non-polypoid colorectal cancer at Can Tho University of
Medicine and Pharmacy Hospital from 2024 to 2026. Clinical manifestations, endoscopic findings, histopathological characteristics, and KRAS mutation status
were analyzed, and KRAS exon 2 sequencing was performed to identify mutation subtypes. The mean patient age was 60.0 + 11.37 years, with females
accounting for 58.9% of cases. Hematochezia (58.9%) and abdominal pain (42.9%) were the most common symptoms. Most tumors were located in the rectum
and presented as fungating lesions, while grade 2 adenocarcinoma was the predominant histopathological type (91.1%). KRAS mutations were detected in 5.4%
of patients, with all mutations occurring at codon 12 of exon 2. Among these, G12A was the most common mutation subtype (66.7%), followed by G12D
(33.3%). In conclusion, non-polypoid colorectal cancer was characterized by predominant rectal involvement, fungating morphology, and a low frequency of

KRAS exon 2 mutations.
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INTRODUCTION

Colorectal cancer is one of the most common malignancies worldwide
and remains a major cause of cancer-related mortality. According to
recent global cancer statistics, colorectal cancer ranks among the
leading cancers in both incidence and mortality rates worldwide (Bray
et al, 2024). In Vietnam, the burden of colorectal cancer has
continued to increase over recent years, posing significant challenges
for early diagnosis and treatment.

Non-polypoid colorectal cancer is considered a distinct subtype
characterized by flat or slightly elevated lesions that are often difficult
to detect during endoscopic examination. These lesions are
frequently associated with delayed diagnosis and potentially
aggressive biological behavior compared with conventional polypoid
lesions (Dekker et al, 2019). Endoscopic morphology and
histopathological characteristics play important roles in evaluating
tumor progression and guiding therapeutic strategies.

KRASis one of the most frequently mutated oncogenes in colorectal
cancer and is involved in the EGFR signaling pathway, which
regulates cell proliferation and differentiation (Fearon & Vogelstein,
1990; Pham et al., 2023). Mutations in exon 2, particularly codons 12
and 13, have been associated with resistance to anti-EGFR therapy
and may correlate with clinicopathological characteristics of colorectal
cancer patients (Prior et al., 2020). However, data regarding KRAS
mutation profiles in non-polypoid colorectal cancer patients in
Vietnam remain limited. Therefore, this study was conducted to
describe the clinical and endoscopic characteristics of patients with
non-polypoid colorectal cancer and to determine the frequency and
mutation profile of KRAS exon 2 mutations at Can Tho University of
Medicine and Pharmacy Hospital.
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MATERIALS AND METHODS

Materials: The study included 56 patients diagnosed with non-
polypoid colorectal cancer at Can Tho University of Medicine and
Pharmacy Hospital from September 2024 to March 2026. Tumor
tissue samples were collected during colonoscopy and used for
histopathological examination and molecular analysis.

Inclusion criteria: Patients were eligible for inclusion if they met all
of the following criteria: (1) diagnosed with non-polypoid colorectal
cancer based on colonoscopic findings and histopathological
confirmation of colorectal adenocarcinoma; (2) lesions classified as
non-polypoid according to the Japanese Classification of Colorectal
Carcinoma (JCCC) criteria (Japanese Society for Cancer of the Colon
and Rectum, 2019); (3) underwent colonoscopy and tumor tissue
sampling at Can Tho University of Medicine and Pharmacy Hospital
from September 2024 to March 2026; and (4) agreed to participate in
the study by providing written informed consent.

The diagnosis of colorectal adenocarcinoma was confirmed
histopathologically according to the WHO Classification of Tumours of
the Digestive System, 5th edition (Nagtegaal et al., 2020).

Exclusion criteria: Patients were excluded if they met any of the
following criteria: (1) recurrent colorectal cancer or history of previous
colorectal cancer treatment; (2) inadequate tumor tissue samples for
molecular analysis; (3) poor-quality DNA samples unsuitable for PCR
amplification or sequencing; (4) patients with hereditary colorectal
cancer syndromes or inflammatory bowel disease; or (5) incomplete
clinical or endoscopic data.

Study design and sampling method: A cross-sectional descriptive
study was conducted on patients with histopathologically confirmed
non-polypoid colorectal cancer. Convenience sampling was applied
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during the study period, and a total of 56 patients who met the
inclusion criteria and agreed to participate in the study were enrolled
consecutively.

Data collection and clinical measurements: Clinical information
including age, sex, residence, family history, and gastrointestinal
symptoms was collected using standardized questionnaires and
medical records. Endoscopic findings including tumor location, tumor
size, lesion morphology, and Japanese Classification of Colorectal
Carcinoma were recorded during colonoscopy. Histopathological
grading was classified according to the WHO Classification of
Tumours of the Digestive System (5th edition).

Genetic analysis: Tumor tissue samples were collected and
genomic DNA was extracted from formalin-fixed paraffin-embedded
(FFPE) tissues using the TopPURE® FFPE DNA Extraction Kit (ABT-
VN) according to the manufacturer’s instructions. DNA concentration
and purity were evaluated using a NanoDrop 2000 spectrophotometer
(Thermo Scientific). KRAS exon 2, including codons 12 and 13, was
amplified by polymerase chain reaction (PCR) using specific forward
and reverse primers designed based on the reference KRAS
sequence (F5- TGTGTGACATGTTCTAATATAGTCAC -3; R5-
AGAATGGTCCTGCACCAGTAA -3). PCR amplification was
performed in a total reaction volume of 25 pL under the following
thermal cycling conditions: initial denaturation at 95°C for 5 minutes,
followed by 35 cycles of denaturation at 95°C for 30 seconds,
annealing at 58°C for 30 seconds, extension at 72°C for 30 seconds,
and a final extension at 72°C for 5 minutes. PCR products were
verified by 2% agarose gel electrophoresis, purified using ExoSAP-
IT® PCR Product Cleanup reagent, and subsequently subjected to
Sanger sequencing on the ABI 3500 Genetic Analyzer (Applied
Biosystems) to identify KRAS mutation subtypes. Sequencing data
were analyzed using reference KRAS gene sequences to determine
mutation positions and mutation patterns (Pham et al., 2023).

Statistical analysis: Data were analyzed using SPSS version 25.0
(IBM Corp., Armonk, NY, USA). Categorical variables were presented
as frequencies and percentages, while continuous variables were
expressed as mean * standard deviation or median values where
appropriate. Fisher's exact test or Chi-square test was used to
compare categorical variables. A p-value <0.05 was considered
statistically significant.

Ethical considerations: The study protocol was approved by the
Ethics Committee for Biomedical Research of Can Tho University of
Medicine and Pharmacy under Approval No. 24.234 HV/PCT-HDDD
dated June 28, 2024. All participants were informed about the
objectives and procedures of the study, and written informed consent
was obtained prior to enrollment. Patient confidentiality and privacy
were strictly maintained throughout the study.

RESULTS

A total of 56 patients with non-polypoid colorectal cancer were
included in this study. The mean age of the patients was 60.0 £ 11.37
years, ranging from 36 to 83 years. Most patients were aged =50
years (76.8%), and female patients accounted for 58.9% of the study
population.

The distribution of clinical symptoms according to tumor location is
presented in Table 1. Hematochezia and abdominal pain were the
most common clinical manifestations. Significant differences among
tumor locations were observed for abdominal pain, hematochezia,
and weight loss.

Table 1. Clinical symptoms according to tumor location in
patients with non-polypoid colorectal cancer

Clinical Total Right Left Rectum Multiple p
symptoms n (%) colon colon n (%) sites value
n (%) n (%) n (%)

Abdominal pain 24 5 10 6 (21.4) 3(60.0) 0.005
(42.9) (83.3) (58.8)

Constipation 7 2 1(6.9) 3(10.7) 1(20.0) 0.255
(12.5) (33.3)

Diarrhea 9 1 4(235) 3(10.7) 1(20.0) 0.616
(16.1) (16.7)

Hematochezia 33 1 7(412) 23(821) 2(40.0) 0.002
(58.9) (16.7)

Mucous stool 15 1 6(35.3) 7(25.0) 1(20.0) 0.839
(26.8) (16.7)

Weight loss 1 0(0.0) 2(11.8) 5(17.9) 4 (80.0) 0.011
(19.6)

Endoscopic characteristics of non-polypoid colorectal cancer
according to tumor location are summarized in Table 2. Most tumors
occupied =3/4 of the intestinal circumference and predominantly
presented as fungating lesions. According to the JCCC, type 1
lesions accounted for the majority of cases.

Table 2. Endoscopic characteristics of non-polypoid colorectal
cancer according to tumor location

Characteristics Total Right  Left Rectum  Multiple p

n (%) colon  colon n (%) sites value

n(%)  n(%) n (%)

Tumor size 0.010
<1/4 circumference  1(1.8) 0(0.0) 0(0.0) 0(0.0) 1(20.0)
1/4-<112 6 1 0(0.00 5(17.9)  0(0.0)
circumference (10.7)  (16.7)
1/2-<3/4 14 1 1(6.9) 10(35.7) 2(40.0)
circumference (25.00  (16.7)
23/4 circumference 35 4 16 13(46.4) 2(40.0)

(625)  (66.7)  (94.1)
Morphologic type 0.897
Fungating type 45 5 12 23(82.1)  5(100.0)

(80.4)  (83.3)  (70.6)
Infiltrative 8 1 4 3(10.7)  0(0.0)

(14.3)  (16.7)  (23.5)
Ulcero-infiltrative 2(36) 0(0.00 1(59 1(36) 0(0.0)
Ulcero-fungating 1(1.8) 0(0.00 0(0.0) . .
JCCC classification 0.534
Type 1 46 5 12 24 (85.7)  5(100.0)

(82.1)  (83.3) (70.6)
Type 3 1(18) 0(0.0) 0(0.0 1(3.6) 0(0.0)
Type 4 9 1 5 3(10.7)  0(0.0)

(16.1)  (16.7)  (294)
Histopathological 0.857
grade
Grade 1 1(18) 0(0.0) 0(0.0 1(3.6) 0(0.0)
Grade 2 51 5 16 25(89.3) 5(100.0)

(91.1)  (833)  (94.1)
Grade 3 4(71) 1 169 2(71) 0(0.0)

(16.7)

The distribution of KRAS exon 2 mutation subtypes identified by
Sanger sequencing is illustrated in Figure 1. All detected mutations
occurred at codon 12, including G12A (glycine-to-alanine substitution)
and G12D (glycine-to-aspartic acid substitution). G12A was the most
common mutation subtype.
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Figure 1. Distribution of KRAS exon 2 mutation subtypes in patients
with non-polypoid colorectal cancer

Histopathological characteristics and KRAS mutation status are
presented in Table 3. Grade 2 adenocarcinoma was the predominant
histopathological subtype, accounting for 91.1% of cases.
KRASmutations were detected in a small proportion of patients, and
all mutations were identified at codon 12 of KRAS exon 2.

Table 3.Histopathological characteristics and KRAS mutation
status in patients with non-polypoid colorectal cancer

Characteristics KRASmutation Wild type p-value
n (%) n (%)

Tumor location 1.000

Right colon 0(0.0) 6 (100.0)

Left colon 1(5.9) 16 (94.1)

Rectum 2(7.1) 26 (92.9)

Multiple site 0(0.0) 5(100.0)

Tumor size 1.000

<1/4 circumference 0(0.0) 1(100.0)

1/4-<1/2 circumference 0(0.0) 6 (100.0)

1/2-<3/4 circumference 1(7.1) 13(92.9)

23/4 circumference 2(5.7) 33 (94.3)

Morphologic type 0.488

Fungating 2(4.4) 43 (95.6)

Infiltrative 1(12.5) 7(87.5)

Ulcero-infiltrativ 0(0.0) 2(100.0)

Ulcero-fungating 0(0.0) 1(100.0)

JCCC classification 0.452

Type 1 2(4.3) 44 (95.7)

Type 3 0(0.0) 1(100.0)

Type 4 1(11.1) 8 (88.9)

Histopathological grade 0.008

Grade 1 1(100.0) 0(0.0)

Grade 2 1(2.0) 50 (98.0)

Grade 3 1(25.0) 3 (75.0)

Overall, the results demonstrated that non-polypoid colorectal cancer
in this study was characterized by predominant rectal involvement,
fungating morphology, and a low frequency of KRAS exon 2
mutations. These findings provide preliminary insights into the
clinicopathological and molecular characteristics of non-polypoid
colorectal cancer in Vietnamese patients.

DISCUSSION

In the present study, the mean age of patients with non-polypoid
colorectal cancer was 60.0 + 11.37 years, and most patients were
aged =50 years. This finding is consistent with the epidemiological
characteristics of colorectal cancer reported worldwide, in which the
incidence increases significantly with age (Bray et al., 2024). Similar
results were reported by Dekker et al., (2019), who observed that
colorectal cancer is predominantly diagnosed in older adults due to
cumulative genetic and environmental exposures. Female patients
accounted for 58.9% of cases in our study, which differs slightly from
several international reports showing male predominance; however,
sex distribution in colorectal cancer may vary among populations and
study settings (Yamauchi et al., 2012).

Regarding clinical manifestations, hematochezia and abdominal pain
were the most common symptoms. Hematochezia was particularly
frequent in rectal tumors, which may be explained by the superficial
location and increased vulnerability of rectal lesions to bleeding
during bowel movements. Similar observations were described by
Aljebreen et al., (2021), who reported rectal bleeding as one of the
most common presenting symptoms in colorectal cancer patients with
KRAS mutation analysis. The significant association between
abdominal pain and tumor location in our study suggests that tumor
growth pattern and intestinal obstruction may contribute to symptom
variability according to anatomical location.

Endoscopic findings showed that most tumors occupied 23/4 of the
intestinal circumference and predominantly presented as fungating
lesions. These findings indicate that many patients were diagnosed at
relatively advanced local stages. According to Dekker et al. (2019),
non-polypoid colorectal lesions are often difficult to detect during
routine colonoscopy because of their flat morphology and subtle
mucosal changes, which may delay diagnosis until lesions become
large or symptomatic. In the present study, type 1 lesions according
to the JCCC accounted for the majority of cases. This predominance
may reflect the macroscopic growth characteristics commonly
observed in advanced non-polypoid colorectal tumors (Japanese
Society for Cancer of the Colon and Rectum, 2019).

Histopathologically, grade 2 adenocarcinoma represented the
predominant subtype, accounting for 91.1% of cases. This finding is
comparable to previous studies reporting moderately differentiated
adenocarcinoma as the most common histological subtype in
colorectal cancer patients (Nagtegaal et al., 2020). Only a small
proportion of tumors were classified as grade 3, indicating that poorly
differentiated tumors were relatively uncommon in our study
population.

KRAS mutations were detected in 5.4% of patients, which is
considerably lower than mutation frequencies reported in many
international studies. Previous reports have demonstrated KRAS
mutation rates ranging from approximately 30% to 50% in colorectal
cancer patients (Prior et al., 2020; Vaughn et al.,, 2011). Similarly,
Rosty et al., (2013) observed frequent KRAS mutations in colorectal
carcinomas with distinctive clinicopathological features. The relatively
low mutation frequency in our study may be related to the limited
sample size, the specific subgroup of non-polypoid colorectal cancer,
or population-specific genetic characteristics. Another possible
explanation is that only KRAS exon 2 mutations were analyzed, while
mutations in other KRAS exons or related genes were not evaluated.

All detected KRAS mutations in this study occurred at codon 12 of
exon 2, including G12A (glycine-to-alanine substitution) and G12D
(glycine-to-aspartic acid substitution). Codon 12 mutations are known
to be the most common KRAS alterations in colorectal cancer and are
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associated with activation of the RAS/MAPK signaling pathway,
leading to uncontrolled cell proliferation (Fearon & Vogelstein, 1990).
The predominance of G12A mutations in our study differs from
several international reports in which G12D or G12V mutations were
more common (Prior et al., 2020). This discrepancy may reflect ethnic
variation, sample size differences, or the specific characteristics of
non-polypoid colorectal cancer.

Although KRAS mutations appeared to be more frequently observed
in rectal tumors and fungating lesions, no statistically significant
association was identified between KRAS mutation status and the
evaluated clinical or endoscopic characteristics. Similar findings have
been reported in previous studies, in which the relationship between
KRAS mutations and clinicopathological features of colorectal cancer
remained inconsistent across different populations and study designs
(Yamauchi et al, 2012). The absence of statistically significant
associations in the present study may be explained by the relatively
low frequency of KRAS mutations and the limited number of mutated
cases, which reduced the statistical power for subgroup analyses.

Several limitations of this study should be acknowledged. The
relatively small sample size, particularly the low number of KRAS-
mutated cases, may have limited the ability to detect significant
associations between KRAS mutations and clinicopathological
characteristics. In addition, the single-center cross-sectional design
may restrict the generalizability of the findings to other populations.
The molecular analysis in this study was limited to KRAS exon 2
mutations, whereas mutations in other KRAS exons or related
molecular pathways were not investigated. Furthermore, the study did
not evaluate treatment response or long-term clinical outcomes
associated with KRAS mutation status. Despite these limitations, the
present study provides preliminary data regarding the clinical,
endoscopic, histopathological, and molecular characteristics of
Vietnamese patients with non-polypoid colorectal cancer and may
serve as a basis for future studies with larger sample sizes and more
comprehensive molecular analyses.

CONCLUSION

Non-polypoid colorectal cancer in this study was predominantly
observed in patients aged =50 years and was more common in
females. Hematochezia and abdominal pain were the most frequent
clinical manifestations, while most tumors were located in the rectum
and presented as fungating lesions. Histopathologically, grade 2
adenocarcinoma was the predominant subtype. KRAS exon 2
mutations were detected in a small proportion of patients, with all
mutations occurring at codon 12, predominantly G12A followed by
G12D. These findings provide preliminary data regarding the
clinicopathological and molecular characteristics of non-polypoid
colorectal cancer in Vietnamese patients and may contribute to future
studies on molecular biomarkers in colorectal cancer.
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