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Abstract
The 2024 updates of the Chinese Society of Clinical Oncology (CSCO) Clini-
cal Guidelines for the diagnosis and treatment of colorectal cancer emphasize
standardizing cancer treatment in China, highlighting the latest advance-
ments in evidence-based medicine, healthcare resource access, and precision
medicine in oncology. These updates address disparities in epidemiological
trends, clinicopathological characteristics, tumor biology, treatment approaches,
and drug selection for colorectal cancer patients across diverse regions and
backgrounds. Key revisions include adjustments to evidence levels for inten-
sive treatment strategies, updates to regimens for deficient mismatch repair
(dMMR)/ microsatellite instability-high (MSI-H) patients, proficient mismatch
repair (pMMR)/ microsatellite stability (MSS) patients who have failed stan-
dard therapies, and rectal cancer patients with low recurrence risk. Additionally,
recommendations for digital rectal examination and DNA polymerase epsilon
(POLE)/ DNA polymerase delta 1 (POLD1) gene mutation testing have been
strengthened. The 2024CSCOGuidelines are based on bothChinese and interna-
tional clinical research, as well as expert consensus, ensuring their relevance and
applicability in clinical practice, while maintaining a commitment to scientific
rigor, impartiality, and timely updates.
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BACKGROUND

There exist disparities in the epidemiological characteris-
tics, clinicopathological features, tumor biology, treatment

Abbreviations: 3D-CRT, three dimensional-conformal radiation
therapy; 5-FU, 5-fluorouracil; ADC, antibody-drug-conjugates; AJCC,
the American Joint Committee on Cancer; APR, abdominoperineal
resection; AR, anterior resection; ARMS, amplification-refractory
mutation system; AXEPT, the Asian XELIRI ProjecT; BRAF, v-raf
murine sarcoma viral oncogene homolog B; CA125, carbohydrate
antigen 125; CA199, carbohydrate antigen 199; CAPEOX (also known as
XELOX), This chemotherapy combination contains the drugs
capecitabine and oxaliplatin; cCR, clinical complete response; CDX,
caudal type homeobox; CEA, carcinoembryonic antigen; CEP,
centromere protein; CHRPE, congenital hypertrophy of the retinal
pigment epithelium; CK, cytokeratin; cM, clinical M staging; cN, clinical
N staging; CRS, clinical risk score; CSCO, the Chinese Society of Clinical
Oncology; CT, computed tomography; cT, clinical T staging; cTNM,
clincal TNM staging; ctDNA, circulating tumor DNA; CTLA-4, cytotoxic
T-lymphocyte associated protein 4; dMMR, deficient mismatch repair;
DWI, diffusion-weighted imaging; EGFR, epidermal growth factor
receptor; EMR, endoscopic mucosal resection; EMVI, extramural
vascular invasion; ESD, endoscopic submucosal dissection; ESMO, the
European Society for Medical Oncology; FAP, familial adenomatous
polyposis; FDG-PET, a fludeoxyglucose-18 (FDG) positron emission
tomography (PET); FISH, fluorescence in situ hybridization; FIT, fetal
immunochemical test; FOLFIRI, This chemotherapy combination
contains the drugs leucovorin calcium (folinic acid), fluorouracil, and
irinotecan hydrochloride; FOLFOX, This chemotherapy combination
contains the drugs leucovorin calcium (folinic acid), fluorouracil, and
oxaliplatin; FOLFOXIRI, The regimen consists of oxaliplatin, irinotecan,
leucovorin, 5-fluorouracil, bevacizumab; FOV, field-of-view; HER-2,
human epidermal growth factor receptor; IDEA, the International
Duration Evaluation of Adjuvant Chemotherapy; IHC,
immunohistochemistry; IMRT, intensity-modulated radiation therapy;
ITBCC, International Consensus on Tumor Budding in Colorectal
Cancer; IV, intravenous; KRAS, kirsten rat sarcoma viral oncogene
homolog; LLNM, lateral lymph node metastasis; LV, leucovorin; LVI,
vascular and lymphatic invasion; MDT, multidisciplinary team; MEK,
mitogen-activated protein kinase kinase; mFOLFOX6, An abbreviation
for a combination chemotherapy regimen that is used to treat colorectal
cancer. It includes the drugs leucovorin calcium (folinic acid),
fluorouracil, and oxaliplatin; MMR, mismatch repair; MOSAIC,
Multicenter International Study of Oxaliplatin/Fluorouracil/Leucovorin
in the Adjuvant Treatment of Colon Cancer; MRD, minimal residual
disease; MRF, mesorectal fascia; MRI, magnetic resonance imaging;
MSI, microsatellite instability; MSI-H, microsatellite instability-high;
MSI-L, microsatellite instability-low; MSKCC, Memorial Sloan Kettering
Cancer Center; MUTYH, mutY DNA glycosylase; NCCN, National
Comprehensive Cancer Network; NCI, National Cancer Institute; NGS,
next-generation sequencing technology; NMPA, the National Medical
Products Administration; NTRK, neurotrophic tyrosine receptor kinase;
ORR, objective response rates; OS, overall survival; pCR, pathological

patterns, and drug selections between colorectal cancer
patients in China and other countries. The Chinese Soci-
ety of Clinical Oncology (CSCO) has organized a panel
of senior experts specializing in all sub-specialties of col-
orectal cancer to compose a clinical guideline for the
diagnosis and treatment of colorectal cancer since 2016
and renews it annually for cancer therapy standardiza-
tion in China. These guidelines encompass evidence-based
medicine principles while also accounting for the accessi-
bility of healthcare resources and the latest progressions in
precision medicine of oncology.
In recent years, the approach of developing clinical prac-

tice guidelines has been transformed towards a focus on
healthcare resource availability, particularly on the imbal-
ance and lack of healthcare resources in developing coun-
tries and regions. China, given its vast geographic expanse
and variable economic and academic developments across
the regions, CSCO Guidelines require comprehensively
considering three significant aspects, including regional
disparities, availability of drugs and diagnostic/treatment
modalities, and societal value of cancer treatments. There-
fore, CSCO Guidelines categorize the recommendations
for each clinical question according to the strength of evi-

complete response; PD-1, programmed cell death protein 1; PEMR,
piecemeal endoscopic mucosal resection; PET, positron emission
tomography; PFS, progress-free survival; PJS, Peutz-Jeghers syndrome;
pTNM, pathological TNM staging; pM, pathological M staging; pMMR,
proficient mismatch repair; pN, pathological N staging; PNI, perineural
invasion; POLD1, DNA polymerase delta 1; POLE, DNA polymerase
epsilon; pT, pathological T staging; RAS, rat sarcoma virus; RFA,
radiofrequency ablation; rTNM, patients who experience recurrence
after a period of tumor-free interval following treatment; SBRT,
stereotactic body radiotherapy; SM, submucosal; STK11,
serine/threonine kinase 11; SUV, standardized uptake value; T2WI,
T2-weighted imaging; TAS-102, Trifluridine/Tipiracil; TD, tumor
deposit; TMB, tumor mutation burden; TME, total mesorectal excision;
TNM, tumor, node, metastatic; TNT, total neoadjuvant therapy; TRG,
tumor regression grade; UGT1A1, UDP glucuronosyltransferase 1 family,
polypeptide A1; UICC, the Union for International Cancer Control; US,
ultrasound; VEGF, vascular endothelial growth factor; VMAT,
volumetric modulated arc therapy; WHO, the World Health
Organization; ymrcN, Post neoadjuvant magnetic resonance imaging
based clinical N staging; ymrcT, Post neoadjuvant magnetic resonance
imaging based clinical T staging; ymrEMVI, Post neoadjuvant magnetic
resonance imaging based extramural vascular invasion status;
ymrMRF/anal+, Residual tumor signals in the original lesion of rectal
cancer, intramesorectal lymph nodes, and EMVI. The distance between
the DWI high signal and MRF/anal is ≤ 1mm post neoadjuvant therapy;
ypTNM, pathological TNM staging post neoadjuvant therapy.
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WANG et al. 3

dence and expert consensus, while also considering the
accessibility and cost-effectiveness of accessible therapies.
The recommendations based on robust evidence and with
high accessibility are categorized as Grade I, those sup-
ported by relatively potent evidence but with lower expert
consensus or limited accessibility are designated as Grade
II, and recommendations that are clinically feasible but
lack substantial evidence are classified as Grade III.
The 2024 CSCO Clinical Guidelines for the Diagnosis

and Treatment of Colorectal Cancer include the diagno-
sis, treatment, follow-up, and screening of colon cancer
and rectal cancer. Based on the previous version of the
CSCO Colorectal Cancer Guidelines, the 2024 version has
provided multiple updates as follows:

1. Diagnosis methods for colorectal cancer: a digital rectal
exam was added (Grade I).

2. Principles of pathological diagnosis: DNA polymerase
epsilon/DNA polymerase delta 1(POLE/POLD1) gene
mutation testing was added (Grade III).

3. The treatment for the potentially resectable group:
(i) For rat sarcoma virus (RAS) and v-raf murine

sarcoma viral oncogene homolog B1 (BRAF) wild-
type patients who are suitable for intensive treat-
ment, “FOLFOXIRI + Cetuximab” was removed
from Grade III recommendations.

(ii) For RAS and BRAF wild-type patients who are
suitable for intensive treatment and with a pri-
mary lesion located in the right-sided colorectum,
“FOLFOXIRI ± Bevacizumab” was changed from
Category 2A to Category 1A (Grade I).

(iii) For RAS or BRAF mutation patients who are
suitable for intensive treatment, “FOLFOXIRI ±
Bevacizumab” was changed from Category 2A to
Category 1A (Grade I).

4. Second-line treatment regimen for the palliative treat-
ment group:
(i) For the microsatellite instability-high (MSI-

H)/deficient mismatch repair (dMMR) patients
who were not previously treated with immune
checkpoint inhibitors in the first-line treat-
ment, Grade II recommendations are modified
to “Envafolimab, Serplulimab, Tislelizumab, or
Pucotenlimab (Category 2A), Pembrolizumab
and Nivolumab (Category 2A)”, and Grade III
recommendations are modified to “Nivolumab +
Ipilimumab (Category 2A)”.

(ii) For patients (microsatellite stability (MSS) or
microsatellite instability-low (MSI-L)/proficient
mismatch repair (pMMR), both RAS and BRAF

are wild-types) who were previously treated with
Irinotecan in the first-line treatment, “Cetuximab
+ Irinotecan (Category 2A)” was removed.

5. Third-line treatment regimen for the palliative treat-
ment group:
(i) For MSI-H/dMMR patients who were previously

treated with immune checkpoint inhibitors in the
first and second lines, Grade II recommenda-
tions are modified to “Envafolimab, Serplulimab,
Tislelizumab, or Pucotenlimab (Category 2A),
Pembrolizumab and Nivolumab (Category 2A)”,
and Grade III recommendations are modified to
“Nivolumab + Ipilimumab (Category 2A)”.

(ii) For patients (MSS or MSI-L/pMMR, both RAS and
BRAF are wild-type) who were previously treated
with Oxaliplatin and Irinotecan therapy and for
those patients (MSS orMSI-L/pMMR, with RAS or
BRAFmutation) whowere previously treated with
Oxaliplatin and Irinotecan, “Trifluridine/Tipiracil
(TAS-102) (Category 1A)” is changed to “Trifluri-
dine/Tipiracil (TAS-102) ± Bevacizumab (Cate-
gory 1A, Grade I)”, and Trifluridine/Tipiracil (TAS-
102) + Bevacizumab (Category 2A)’’ is removed
from Grade II recommendations.

(iii) Notes are added to summarize the progress of
various clinical trials on the immunotherapy of
MSS/pMMRmetastatic colorectal cancer.

6. Treatment principles for rectal cancer patients with
pMMR/MSS or unknownMMR/MS status: For patients
with “cT3, Nany and mesorectal fascia (MRF)−; cT1-
2, N+ and with no difficulty in the preservation of
the anal sphincter”, the following is added to Grade
II recommendations: for highly selective low recur-
rence risk patients: chemotherapy (assessment)+ selec-
tive chemoradiotherapy (reassessment) + rectal can-
cer radical surgery ± chemotherapy (chemoradiother-
apy/chemotherapy based on postoperative pathological
findings) (Category 1B).

CSCO Guidelines established recommendation grades
based on both Chinese and international clinical research
findings and supplemented by insights and opinions of
CSCO experts. The CSCO Guidelines Working Committee
firmly asserts that the guidelines are founded on robust evi-
dence meanwhile taking feasibility and accessibility into
consideration. CSCO Guidelines incorporate expert per-
spectives, aiming at addressing the intricacies of clinical
practice, particularly in China, with thorough evalua-
tions and guarantees of scientific rigor, impartiality, and
timeliness.
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4 WANG et al.

1. The multidisciplinary team (MDT) model for the diagnosis and treatment of colorectal cancer

Contents
Grade I
recommendations

Grade II
recommendations

Grade III
recommendations

MDT discipline
composition

∙ Surgery Department: Colorectal
Surgery (Gastrointestinal
Surgery, General Surgery),
Hepatobiliary Surgery

∙ Medical Oncology Department
∙ Radiation Oncology Department
∙ Imaging Department

∙ Thoracic Surgery Department
∙ Interventional Therapy
Department

∙ Pathology Department
∙ Endoscopy Department
∙ Ultrasound Department

Other related disciplines

MDT member
requirements

Senior residents and above Associate chief physicians and
above

None

MDT discussion
content

∙ Patients with liver metastases
only

∙ Patients with potentially
resectable metastases

∙ Patients with mid-low rectal
cancer

∙ Patients requiring special
adjuvant treatment decisions

∙ Patients with local recurrence
of rectal cancer

∙ Patients deemed necessary for MDT by
attending physician (e.g., difficult or
controversial diagnosis and treatment)

∙ Patients recommended for entry into
clinical studies

∙ Rare cases
MDT daily
activities

∙ Fixed disciplines/fixed experts
∙ Fixed time (recommend to hold
every 1-2 weeks)

∙ Fixed location
∙ Fixed equipment (projector,
information system)

Depend on individual
circumstances

None

Notes: The role of multidisciplinary teams (MDTs) should be emphasized in the diagnosis and treatment of colorectal cancer. It is recommended that eligible
institutions incorporate the diagnosis and treatment of as many colorectal cancer patients as possible into MDT management, especially those with recurrent or
metastatic colorectal cancer. During the implementation of MDT, experts from multiple disciplines jointly analyze the patient’s clinical manifestations, imaging,
pathology, andmolecular biology data tomake a comprehensive assessment of the patient’s general condition, disease diagnosis, stage/invasion scope, progression
potential, and prognosis, and formulate the most suitable overall treatment strategies for patients, based on the current Chinese and international treatment
standards/guidelines, evidence-basedmedicine, and the available treatmentmethods.MDTprinciples should permeate throughout the entire process of a patient’s
diagnosis and treatment.MDT should adjust treatment plans promptly according to the changes in the patient’s physiological condition and tumor response during
treatment to maximize the survival of the patient, improve cure rates, and enhance the quality of life.
Abbreviations: MDT, multidisciplinary team.

2. Principles of colorectal cancer diagnosis
2.1. Screening for colorectal cancer in asymptomatic healthy individuals

Clinical
assessments Grade I recommendations Grade II recommendations

Grade III
recommendations

Colorectal
cancer
screening for
general-risk
individuals

1. Individuals aged 50-74 years should undergo
initial screening with a high-risk factor
questionnaire survey [1–5] and fetal
immunochemical test (FIT) [6–8]. Those with
positive results should undergo colonoscopy.
Subsequent screenings should involve FIT at
least once a year, and individuals with positive
results should undergo colonoscopy.

2. In eligible regions, individuals aged 50-74 years
should directly undergo colonoscopy [9–13].
Those with no detectable colorectal tumors
during colonoscopy should undergo
colonoscopy every 5 years. Those with
detectable colorectal tumors should undergo
colonoscopy in the following 1-3 years based
on tumor size and pathological type.
Subsequent screenings may extend to every 3-5
years if no tumor recurrence is detected.

None ∙ Fecal DNA [14]
testa

∙ CT colonography
[15]b

(Continues)
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WANG et al. 5

Clinical
assessments Grade I recommendations Grade II recommendations

Grade III
recommendations

Colorectal
cancer
screening for
high-risk
individuals

1. Colorectal cancer high-risk populations
include individuals with a history of colorectal
adenomas, a family history of colorectal cancer,
and inflammatory bowel disease [9–13].

2. Annual screening for colorectal cancer should
begin at the age of 40 [9].

1. Patients with advanced colorectal
adenomas (diameter ≥1 cm, or with
villous structure, or with high-grade
dysplasia) should repeatedly undergo
colonoscopy within 1-3 years after
diagnosis. If no adenoma recurrence is
detected, the follow-up interval can be
extended to 3-5 years [16].

2. Individuals with a family history of
colorectal cancer should undergo
genetic screening. Carriers of
inherited mutations in the family
should undergo regular colonoscopy,
while non-carriers should follow the
screening recommendations for the
general-risk population (for details see
“5 Genetic screening and diagnostic
principles for hereditary colorectal
cancer”).

3. Patients with inflammatory bowel
disease should have regular
specialized consultations and discuss
colonoscopy intervals with their
physicians based on the extent,
severity, and existence duration of the
lesions.

Non-advanced
adenoma patients
should repeatedly
undergo colonoscopy
within 2-3 years after
diagnosis. If no
adenoma recurrence
is detected, the
follow-up interval can
be extended to 3-5
years [17, 18].

Abbreviations: FIT, fetal immunochemical test.
aFetal immunochemical test (FIT)-DNA test is relatively expensive andmight be considered whenmedical resources are relatively abundant. For individuals with
positive FIT results, performing FIT-DNA testing before colonoscopy can improve the detection rate by colonoscopy.
bCT colonography may be applied for individuals who have contraindications for colonoscopy.

2.2. Basic principles for diagnosis
2.2.1. Diagnosis methods for colon cancer

Purpose Grade I recommendations
Grade II
recommendations

Grade III
recommendations

Diagnosis ∙ Full colonoscopy + biopsya
∙ Digital rectal examb

∙ Contrast-enhanced
abdominal/pelvic CTc

∙ Surgical exploration

None

Staging diagnosis (for
colonoscopically
confirmed patients)

Non-contrast or
contrast-enhanced chest CT and
contrast-enhanced
abdominal/pelvic CTd

∙ Non-contrast chest CT and
contrast-enhanced
abdominal/pelvic MRIe,f

∙ Serum CEA
∙ CA199

∙ Chest X-ray
∙ Abdominal/pelvic USf

(Continues)
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6 WANG et al.

Purpose Grade I recommendations
Grade II
recommendations

Grade III
recommendations

Staging diagnosis (for patients
with liver metastases that
cannot be confirmed by CT)

Non-contrast scan and
contrast-enhanced upper
abdominal MRIg

Hepatocyte-specific
contrast-enhanced upper
abdominal MRIg

Contrast-enhanced upper
abdominal USh

Abbreviations: CA199, carbohydrate antigen 199; CEA, carcinoembryonic antigen; CT, computed tomography; MRI, magnetic resonance imaging; US, ultrasound.
aColonoscopy is generally prohibited in patients with clinically evident intestinal obstruction, as bowel preparation before the examination may exacerbate the
obstruction or cause perforation.
bA digital rectal exam can provide specific clinical signs of whether there are tumor lesions in the pelvic floor, which is a specific clinical sign of peritoneal
metastasis.
cFor patients who are not eligible, who refuse a full colonoscopy, or whose colonoscopy cannot examine the entire colon, it is recommended to perform a contrast-
enhanced abdominal/pelvic CT scan after bowel cleansing.
dContrast-enhanced chest CT is recommended for diagnosis and differential diagnosis of metastatic lymph nodes. Continuous thin-section axial, coronal, and
sagittal reconstructed images are recommended for diagnosis and differential diagnosis of pulmonary metastases from colorectal cancer wherever possible [19].
Enhanced abdominal and pelvic CT is recommended for diagnosis of ovarian metastases and peritoneal metastases.
eFor patients with contraindications to venous contrast, it is recommended to perform contrast-enhanced abdominal/pelvic MRI plus non-contrast-enhanced
chest CT.
fWhen the diagnosis of ovarian metastasis cannot be confirmed by CT, pelvic MRI or gynecologic ultrasound is recommended to support the diagnosis, and MRI
is recommended to include T2-weighted imaging (T2WI), diffusion-weighted imaging (DWI), and multi-phase T1-weighted enhanced imaging sequences [20].
gWhen the diagnosis of liver metastases cannot be confirmed by CT or when treatment decisions for liver metastases need to be changed, liver MRI including
T2WI, DWI, and multi-phase T1-weighted enhanced imaging sequences is recommended to determine the number, size, and distribution of liver metastases.
Eligible patients may directly choose Hepatocyte-specific contrast-enhanced liver MRI, which is more helpful in detecting lesions smaller than 1 cm, especially
metastases that cannot be visualized by CT after chemotherapy [21, 22].
hFor eligible patients, contrast-enhanced liver ultrasound or contrast-enhanced intraoperative ultrasound can be performed to further clarify the diagnosis of liver
metastases, especially metastases that cannot be visualized by CT after chemotherapy [22].

PET/CT can be used to detect potential metastases
when there is clinical suspicion of metastasis that cannot
be confirmed by other imaging examinations, or before
major treatment decisions are made (e.g., when there is

a possibility of curative treatment in recurrent metastatic
patients), thus helping to avoid overtreatment [23]. How-
ever, PET/CT is not recommended as a routine test for the
diagnosis of colorectal cancer.

2.2.2. Diagnosis methods for rectal cancer

Purpose Grade I recommendations Grade II recommendations
Grade III
recommendations

Diagnosis ∙ Full colonoscopy + biopsya
∙ Digital rectal examb

∙ Sigmoidoscopy + biopsy
∙ Transanal mass biopsy
∙ Non-contrast and
contrast-enhanced pelvic CTc

None

Staging diagnosis -
primary tumor (for
colonoscopically
confirmed patients)

∙ High-resolution pelvic MRId
∙ Transrectal ultrasoundd

Non-contrast and
contrast-enhanced pelvic CTe

None

Staging diagnosis - distant
metastasis tumor (for
colonoscopically
confirmed patients)

Non-contrast or
contrast-enhanced chest CT plus
contrast-enhanced
abdominal/pelvic CTf

∙ Non-contrast chest CT and
contrast-enhanced
abdominal/pelvic MRIg,h

∙ Serum CEA
∙ CA199

∙ Chest X-ray
∙ Abdominal/pelvic USh

(Continues)
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WANG et al. 7

Purpose Grade I recommendations Grade II recommendations
Grade III
recommendations

Staging diagnosis (for
patients with liver
metastases that cannot be
confirmed by CT)

Non-contrast and
contrast-enhanced upper
abdominal MRIi

Hepatocyte-specific
contrast-enhanced upper
abdominal MRIi

Contrast-enhanced upper
abdominal ultrasoundj

Abbreviations: CA199, carbohydrate antigen 199; CEA, carcinoembryonic antigen; CT, computed tomography; MRI, magnetic resonance imaging; US, ultrasound.
aColonoscopy is generally prohibited in patients with clinically evident intestinal obstruction, as bowel preparation before the examination may exacerbate the
obstruction or cause perforation.
bAlthough it cannot serve as diagnostic evidence, it’s emphasized that clinicians should perform digital rectal exams on all patients with suspected rectal cancer.
cFor patients who are not eligible, who refuse a full colonoscopy, or whose colonoscopy cannot examine the entire colon, it is recommended to perform a contrast-
enhanced abdominal/pelvic CT scan after bowel cleansing.
dHigh-resolution pelvic MRI is the optimal imaging method for diagnosing rectal cancer with cT3 and higher stages, cN stages, mesorectal fascia, extramural
vascular invasion, and anal canal structures [24]. Both rectal endoscopic ultrasound andMRI are superior toCT for cT staging of rectal cancer, and rectal endoscopic
ultrasound is better than MRI in the diagnosis of cT2 and lower-stage disease [25].
eWhen patients have contraindications for MRI scanning, non-contrast and contrast-enhanced pelvic CT is recommended.
fContrast-enhanced chest CT is recommended for diagnosis and differential diagnosis of metastatic lymph nodes. Continuous thin-section axial, coronal, and
sagittal reconstructed images are recommended for diagnosis and differential diagnosis of pulmonary metastases from colorectal cancer wherever possible [19].
Enhanced abdominal and pelvic CT is recommended for diagnosis of ovarian metastases and peritoneal metastases.
gFor patients with contraindications to venous contrast, it is recommended to perform contrast-enhanced abdominal/pelvic MRI plus non-contrast-enhanced
chest CT.
hWhen the diagnosis of ovarian metastasis cannot be confirmed by CT, pelvic MRI or gynecologic ultrasound is recommended to support the diagnosis, and MRI
is recommended to include T2-weighted imaging (T2WI), diffusion-weighted imaging (DWI), and multi-phase T1-weighted enhanced imaging sequences [20].
iWhen the diagnosis of livermetastases cannot be confirmed by CT orwhen treatment decisions for livermetastases need to be changed, liverMRI including T2WI,
DWI, and multi-phase T1-weighted enhanced imaging sequences is recommended to determine the number, size, and distribution of liver metastases. Eligible
patients may directly choose liver-specific contrast agent-enhanced MRI, which is more helpful in detecting lesions smaller than 1 cm, especially metastases that
cannot be visualized by CT after chemotherapy [21, 22].
jFor eligible patients, contrast-enhanced liver ultrasound or contrast-enhanced intraoperative ultrasound can be performed to further clarify the diagnosis of liver
metastases, especially metastases that cannot be visualized by CT after chemotherapy [22].

PET/CT can be used to detect potential metastases
when there is clinical suspicion of metastasis that cannot
be confirmed by other imaging examinations, or before
major treatment decisions are made (e.g., when there is

a possibility of curative treatment in recurrent metastatic
patients), thus helping to avoid overtreatment [23]. How-
ever, PET/CT is not recommended as a routine test for the
diagnosis of colorectal cancer.

2.2.3. Diagnosis methods for rectal-anal cancer
2.2.3.1. Content of rectal-anal cancer imaging diagnosis

Item Descriptions
Rectal cancer location [24, 26, 27] The distance from the tumor’s lower edge to the lower edge of the external anal sphincter and the

puborectal muscle’s lower edge line; the tumor’s quadrant (clockwise) locationa,b.
Clinical T staging (cT) of rectal
cancer [27, 28]

T1: Tumor invades the mucosa and submucosa.
T2: Tumor invades but does not penetrate the muscularis propria.
T3: Tumor penetrates the muscularis propria but does not invade the visceral peritoneum. T3
substaging based on the vertical distance between tumor invasion into the mesorectal part and the
muscularis propria: T3a (<1 mm), T3b (1-5 mm), T3c (6-15 mm), T3d (>15 mm).
T4a: Tumor invades the visceral peritoneumc.
T4b: Tumor invades adjacent organs or structures outside the mesorectal fascia but not solely the
visceral peritoneumd.

Clinical N staging (cN) of rectal
cancer [28]

For lymph nodes with a short-axis diameter ≥5 mm, irregular morphology, unclear boundaries,
and heterogeneous signals/echoes are recommended to be considered while diagnosing
metastatic lymph nodese.

(Continues)
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8 WANG et al.

Item Descriptions
Imaging diagnosis of lateral lymph
node metastasis in rectal cancer [29,
30]

Lateral lymph nodes include the internal iliac lymph nodes, obturator lymph nodes, and external
iliac lymph nodes. A short-axis diameter ≥5 mm and <10 mm is the threshold for suspected
diagnosis of lateral lymph node metastasis, while a short-axis diameter ≥10 mm is the threshold
for confirmed diagnosis of lateral lymph node metastasis. After neoadjuvant therapy, there is no
widely accepted threshold for diagnosing tumor residue, and the treatment plan for lateral lymph
nodes needs to be determined after MDT discussionf

EMVI [31] After rectal cancer invades through the muscularis propria, it invades surrounding blood vessels
and forms cancer emboli, known as EMVI. MRI tracks the blood vessels around the rectum, and
EMVI is diagnosed based on the irregular vascular morphology with partial or complete
replacement of vascular flow signals by tumor signalsg

Imaging diagnosis of rectal cancer
involving the MRF [24, 27, 28]

The distance from the primary tumor, metastatic lymph nodes within the mesorectum, and EMVI
to the MRF is ≤1 mmh

Imaging diagnosis of a safe surgical
resection plane [24, 27, 32]

The safe surgical resection plane is determined based on the tumor’s location, including the
primary tumor, metastatic lymph nodes within the mesorectum, and EMVI invading to or
protruding from the MRF, levator ani muscle, puborectal muscle, internal anal sphincter,
intersphincteric space between the internal and external sphincters, or external anal sphincteri.

Abbreviations: cT, clinical T staging; cN, clinical N staging; EMVI, extramural vascular invasion;MRI, magnetic resonance imaging;MRF,mesorectal fascia; MDT,
multidisciplinary team.
aTo date, there is no uniform definition of the rectum. Different specialties may adopt different definitions for clinical purposes. For example, according to the
2nd edition of the 2018 National Comprehensive Cancer Network (NCCN) Guidelines, the rectum is defined as the area below the line connecting the sacral
promontory and the upper edge of the pubic symphysis on mid-sagittal MRI [32, 33].
bThe location of rectal cancer is closely related to risk stratification, treatment decisions, and surgical approaches. Given its close association with the pathological
circumferential resection margin, radiologists are recommended to annotate the distance between rectal cancer and the puborectal muscle, and the involved
quadrant, especially the anterior 1/4 quadrant (clockwise from 10 o’clock to 2 o’clock).
cRectal cancer at cT4a stage: Rectal cancer invading the visceral peritoneumwith a distance to theMRF of>1mm is diagnosed as T4aMRF−. Rectal cancer invading
the visceral peritoneum with a distance to the MRF of ≤1 mm or invading the MRF is diagnosed as T4aMRF+ [27].
dRectal cancer at cT4b stage: Rectal cancer invades pelvic organs and structures. The invaded pelvic organs include the ureters, bladder, urethra, prostate gland,
seminal vesicle, cervix, vagina, ovaries, small intestine, and colon. The invaded structures include direct invasion rather than hematogenous metastasis to the
pelvic bones, pelvic floor muscles (coccygeus muscle, piriformis muscle, levator ani muscle, anal sphincter muscle, puborectalis muscle, external anal sphincter,
etc), pelvic floor nerves, sacrococcygeal ligaments or sacral cornua, extramural rectal vessels, fat, and other structures.
eRectal cancer at cN stage: The evidence for clinical diagnosis of lymph node metastasis includes short-axis diameter ≥5 mm, irregular morphology, unclear
boundaries, and heterogeneous signals or echoes. Regional lymph nodemetastases includingmesorectal, distal sigmoidmesentery, para-rectal vessel, and internal
iliac lymph nodes will be reported as cN stage. Non-regional lymph node metastases including external iliac, common iliac, obturator, and inguinal lymph nodes
will be reported as cM stage. If rectal cancer extends downward to the dentate line (puborectal muscle), inguinal lymph nodes are considered regional lymph node
metastases, and it will be reported as cN stage. Radiologists are recommended to label the lymph node locations.
fLateral lymph nodes: Lower rectal cancer or cT3-4 are considered high-risk factors for lateral lymph node metastasis. Before neoadjuvant therapy, a short-axis
diameter ≥7 mm is suggested as the diagnostic threshold for lateral lymph node metastasis. After neoadjuvant therapy, a significant reduction or disappearance
of lateral lymph nodes indicates a low probability of tumor residue. Lateral lymph node recurrence is considered at a high risk if the inguinal lymph node is ≥4
mm or the obturator lymph node is ≥6 mm after neoadjuvant therapy [29].
gTumor deposit (TD): A study has proposed imaging diagnostic criteria for TD, including irregular morphology, spiculated protrusions, heterogeneous signals or
echoes, location in the vascular course area, and no direct connection to the primary lesion of rectal cancer [34]. TD is associated with the prognosis of rectal
cancer patients and requires close attention. However, there are difficulties in differential imaging diagnosis between TD and lymph nodes completely invaded by
tumors.
hMRF: When the distance from the primary lesion of rectal cancer, metastatic lymph nodes within the mesorectum, and EMVI to the MRF is ≤1 mm, and without
visceral peritoneum invasion, it is diagnosed as T3MRF+. When the primary lesion of rectal cancer invades structures beyond the MRF, it is diagnosed as T4b.
When TD can be clearly diagnosed by imaging and the distance between the TD and the MRF is ≤1 mm, it is diagnosed as MRF+.
iSafe surgical resection plane: High-resolution MRI scanning is required before surgery to determine the anatomical planes involved in rectal cancer or tumor tis-
sue, includingMRF, internal anal sphincter, intersphincteric space between the internal and external sphincters, external anal sphincter, puborectalis muscle, and
levator ani muscle. Radiologists are recommended to label MRF+/− in the visible MRF area. Radiologists are recommended to assess and annotate the anatomical
layers affected by lower rectal or anal canal cancer based on coronal images parallel to the anal canal. If cancer involves the internal sphincter, intersphincteric
space between the internal and external sphincters, and/or the external sphincter, it should be recorded as “anal+” [27, 35].
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WANG et al. 9

2.2.3.2. Imaging diagnosis for assessing the therapeutic effect of chemoradiotherapy in rectal-anal cancer

Items Descriptions
Imaging methods for assessing the
efficacy of chemoradiotherapy in
rectal cancer [24, 27, 36, 37]

It is recommended to use axial small FOV high-resolution T2WI non-fat-suppressed sequences,
DWI sequences, pre- and post-chemoradiotherapy ADC values, and changes in ADC values as the
main methods and quantitative indicators for evaluating the efficacy of rectal cancer treatmenta.
The accuracy of evaluating the efficacy of rectal cancer treatment using a combined clinical,
imaging and pathological model has been continuously confirmed, however, high-level evidence,
and software and hardware development are still needed to support its clinical application.

Time interval between neoadjuvant
chemoradiotherapy and imaging
examination [38]

To avoid interference from bowel wall and perienteric inflammatory edema during imaging
evaluation after neoadjuvant treatment, 6-8 weeks interval between neoadjuvant
chemoradiotherapy and imaging examination is recommended for rectal cancer. Depending on
the treatment regimen and objectives, it is recommended to extend the monitoring time points
beyond 8 weeksb.

Baseline imaging characteristics of
rectal cancer [24, 27, 36, 39]

Before chemoradiotherapy for rectal cancer, baseline cT and cN staging, EMVI, tumor diameter or
volumec, DWI showing high tumor signal, and ADC value are important reference indicators for
evaluating treatment efficacy.

Imaging characteristics of rectal
cancer after chemoradiotherapy [24,
27, 36, 39, 40]

Manifestations of rectal cancer, intramesorectal lymph node metastases and EMVI regression
include partial or complete replacement of tumor tissue with fibrous tissue or mucusd, changes in
tumor diameter or volume, and changes in ADC values. These manifestations can be used as the
basis for evaluating treatment efficacy.

Imaging basis for diagnosing cCR of
rectal cancer after
chemoradiotherapy [24, 27, 39-41]e

It is recommended to compare the MRI results before and after treatment. When post-treatment
high-resolution T2WI non-fat-suppressed and DWI sequences show no tumor signals, and there is
no clear difference in ADC values between the original tumor area and the surrounding bowel
wall, these MRI features may serve as one of the criteria for diagnosing cCR. When diagnosing
cCR with MRI is challenging, PET/CT can be used as an adjunct diagnostic tool.

Abbreviations: ADC, apparent diffusion coefficient; cCR, clinical complete response; cN, clinicalN staging; cT, clinical T staging;DWI, diffusion-weighted imaging;
EMVI, extramural vascular invasion; FOV, field-of-view;MRI,magnetic resonance imaging; PET/CT, positron emission tomography/computed tomography, T2WI,
T2-weighted imaging.
aIt is recommended to maintain consistent pelvic MRI scan parameters and angles before and after rectal cancer treatment. Rectal cleansing and injection of an
appropriate amount of ultrasound gel can be performed before the examination.
bDepending on the therapy differences of total neoadjuvant therapy (TNT), consolidation chemotherapy, and immunotherapy, it is recommended to increase the
interval between the end of chemoradiotherapy and surgery by an additional 6-12 weeks beyond the initial 8 weeks.
cIt is recommended that themaximum length andmaximum thickness of the tumor bemeasured in conjunctionwithmulti-angle scans. The tumor area containing
only the tumor should be delineated layer by layer along the tumor axis, and the volume should be calculated thereafter.
dIn T2WI non-fat-suppressed and DWI sequences, the presence of a mixed tumor and fibrous signals in the original tumor area and EMVI indicates incomplete
remission. An incomplete remission is also indicated if the short axis of metastatic lymph nodes remains ≥5 mm. The presence of mucinous components in the
original tumor lesion, EMVI, and lymph nodes may make it difficult to distinguish from the tumor.
eThe MRI characteristics for diagnosing clinical complete response (cCR) are not universally agreed upon. However, the absence of tumor signals or only residual
fibrous tissue in the original tumor lesion and EMVI on T2WI non-fat-suppressed and DWI sequences, as well as the disappearance of original lymph nodes or a
short axis smaller than 5 mm, are characteristics used in the diagnosis of cCR in the majority of studies.

2.2.3.3. Recommendations of contents and conclu-
sions in structured reports for rectal cancer or anal
cancer

1. Contents of the pre-chemoradiotherapy report: Dis-
tance from the tumor’s lower margin to the lower
margin of the external sphincter muscle and the lower
margin of the levator ani muscle, tumor quadrant;
tumor infiltration depth and its relative relationship
with surrounding structures and organs; location, size,
and the number of regional lymph nodes; EMVI score;
MRF± or anal+/−; size and the number of lateral
lymph nodes; location, size, and the number of non-
regional lymph nodes; distant metastasis status such as

liver, peritoneal seeding, lung metastasis, etc.; relevant
vascular and intestinal anatomical variations, etc.

2. Conclusions of the pre-chemoradiotherapy report: Rec-
tal cancer cT staging; cN staging; EMVI+/−; MRF+/−;
anal+/−; lateral lymph nodes+/−; non-regional lymph
node metastasis should be reported.

3. Contents of the post-chemoradiotherapy report: Dis-
tance from the remaining tumor’s lower margin to the
lower margin of the external sphincter muscle and
the lower margin of the levator ani muscle; quad-
rant where the remaining tumor is located; remaining
tumor infiltration depth and its relative relationship
with surrounding structures and organs; changes in
the location, size, and the number of regional lymph
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10 WANG et al.

node metastases; EMVI score; persistence of MRF+/−
or anal+/−; changes in the location, size, and the num-
ber of lateral lymph nodes; changes in the location, size,
and the number of non-regional lymph node metas-
tases; distant metastases status such as liver, peritoneal
seeding, lung metastasis, etc.; relevant vascular and
intestinal anatomical variations, etc.

4. Conclusions of the post-chemoradiotherapy report:
Rectal cancer ymrcT staging; ymrcN staging;
ymrEMVI, ymrMRF, ymranal, and the lateral
lymph nodes remain positive/remission to nega-
tive/persistently negative; (changes in non-regional
lymph nodes should be reported).

2.3. Principles of pathological diagnosis
Grade I recommendations

Items Gross examinations
Microscopic
examinations

Immunohistochemistry/
Molecular pathology
testings

Grade II
recommendations

Grade III
recommendations

Biopsya (including
endoscopic biopsy or
tumor puncture biopsy)

Tissue size and numbers ∙ Clarify the nature and
type of lesions

∙ Tumor/non-tumor
∙ Benign/malignant
∙ Histological type
∙ Histological grade

Mismatch repair (MMR)
protein expressionb/MSIc

Immunohistochemical
biomarker detection for
differential diagnosisd

None

Adenoma local excision
specimena,e (Snare
excision/endoscopic
mucosal
resection/endoscopic
submucosal dissection)

∙ Tumor size
∙ Pedunculated/non-

pedunculated

∙ Adenoma type
∙ Dysplasia/

intraepithelial neoplasia
grade
(high-grade/low-grade)

∙ When accompanied by
invasive carcinomaf:

∙ Histological type
∙ Histological grade
∙ Depth of invasion
∙ Lateral margin and basal

margin
∙ Vascular invasion
∙ Tumor buddingg

MMR protein
expressionb/MSIc

Immunohistochemical
biomarker detection for
differential diagnosisd

None

Radical surgery
Specimena,h

∙ Specimen type
∙ Tumor location
∙ Length of bowel segment
∙ Macroscopic tumor type
∙ Tumor size
∙ Distance from tumor to

both surgical margins
∙ Presence of perforation
∙ Integrity of TME

specimen mesorectumi
∙ Number, size, and

grouping of detected
lymph nodesj

∙ Histological typek
∙ Histological gradel
∙ Depth of invasion
∙ Vascular invasion
∙ Perineural invasion
∙ Both margins
∙ Circumferential marginm
∙ Number of lymph node

metastases and total
number

∙ Number of tumor
deposits

∙ Tumor buddingg
∙ TNM stagen
∙ Tumor regression grade

(TRG)o

MMR protein
expressionb/MSIc

∙ Immunohistochemical
marker detection for
differential diagnosisd

∙ RAS and BRAF gene
mutation testingp,q

None

Metastatic colorectal
cancer surgery/biopsy
specimen

Same as above Same as above ∙ MMR protein
expressionb/MSIc

∙ RAS and BRAF gene
mutation testingp,q

None ∙ HER-2 status
∙ NTRK fusion
∙ POLE/POLD1

gene mutation
testingr

Abbreviations: BRAF, v-raf murine sarcoma viral oncogene homolog B; HER-2, human epidermal growth factor receptor; MMR, mismatch repair; MRI, magnetic resonance
imaging; MSI, microsatellite instability; NTRK, neurotrophic tyrosine receptor kinase; POLD1, DNA polymerase delta 1; POLE, DNA polymerase epsilon; RAS, rat sarcoma
virus; TME, total mesorectal excision; TNM, tumour, node, and metastasis; TRG, tumor regression grade.
aAll specimens should be fixed within 30 minutes post-removal in fresh 3.7% neutral buffered formalin. The fixative volume should be 10 times the tissue volume, and the
fixation duration should be between 8-48 hours.
bMismatch repair (MMR) protein detection: The immunohistochemical detects the expression of four common MMR proteins (mutL homolog 1[MLH1], mutS homolog 2
[MSH2], mutS homolog 6 [MSH6], and postmeiotic segregation increased 2 [PMS2]), with positive expression located in the cell nucleus. Loss of expression of any one protein
indicates deficient MMR (dMMR), while positive expression of all four proteins indicates proficient MMR (pMMR).
cMicrosatellite (MSI) detection: Commonly used detection panels include the National Cancer Institute (NCI) Panels (BAT-25, BAT-26, D5S346, D17S250, D2S123) consisting
of two mononucleotide repeat sites and three dinucleotide repeat sites, and the Promega Panel (BAT-25, BAT-26, NR-21, NR-24, MONO-27) consisting of five mononucleotide
repeat sites. The definition criteria are as follows: stabilities at all five sites are microsatellite stable (MSS), instability at one site is microsatellite instability-low (MSI-L), and
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WANG et al. 11

instabilities at two or more sites are microsatellite instability-high (MSI-H). MSI is mostly caused by mutations and functional deficiencies in MMR genes, andMSI status can
also be assessed by detecting MMR protein loss. Generally, dMMR is equivalent to MSI-H, and pMMR is equivalent to MSI-L or MSS. The dMMR/MSI-H colorectal cancer
treatment has specific characteristics.
dSelect appropriate immunohistochemical biomarkers for differential diagnosis. The typical immunophenotype of colorectal adenocarcinoma is cytokeratin (CK)
7−/CK20+/caudal type homeobox (CDX) 2+.
eFor optimal fixation, specimens should be fully extended by endoscopists or surgeons, with the mucosal surface facing upward. They should be pinned at the edges on cork
or foam boards. Tissue should be cut vertically to the mucosal surface at intervals of 2-3 mm.
fAdenomas with an invasive cancer is an adenoma containing adenocarcinoma that penetrates the muscular layer of the mucosa and infiltrates into the submucosa (pT1).
Adenomas with high-grade intraepithelial neoplasia include adenomas with severe dysplasia, carcinoma in situ, and intramucosal carcinoma. Adverse prognostic factors
include high-grade adenocarcinoma, tumor distance less than 1 mm from the margin, vascular invasion, and high-grade (Grade 3) tumor budding [42].
gTumor budding is the scattered single tumor cells or clusters (≤4 of tumor cells) at the invasion front. Previous studies have shown that tumor budding is a prognostic
indicator for stage II colorectal cancer [43–45]. In pT1 colorectal cancer, high-grade tumor budding is associated with an increased risk of lymph node metastasis [46]. The
2016 International Consensus on Tumor Budding in Colorectal Cancer (ITBCC), published in 2017, has been widely recognized, and it can be used as a reference for grading
and reporting colorectal cancer tumor budding. Tumor budding is graded on a three-level scale, specifically as follows: a hot spot area is selected for budding counting under
a 20× objective lens (0.785 mm), with 0-4 being Grade 1 (low-grade), with 5-9 being Grade 2 (general-grade), and with ≥10 being Grade 3 (high-grade) [47].
hRadical surgery specimens are typically opened along the opposite side of the tumor and fixed, and board fixation is recommended.
iThe integrity assessment criteria of total mesorectal excision (TME) for rectal cancer specimens can be found in “2.3.1 Appendix to principles of pathological diagnosis:
Criteria for assessing mesorectal integrity” [48, 49].
jLymph nodes should be sampled and grouped according to the direction of lymphatic drainage (paracolic, intermediate, central). In radical surgery specimens without
neoadjuvant treatment, the total number of detected lymph nodes should generally be no less than 12. If fewer than 12 lymph nodes are found initially, a re-examination is
recommended.
kColorectal cancer histological subtypes refer to the World Health Organization (WHO) Classification of Tumors of the Digestive System, 2019 edition [50].
lHistological grading includes the traditional 4-grade system and the 2-grade system of the WHO classification, based on the degree of differentiation (see “2.3.2. Appendix
to principles of pathological diagnosis: Relationship between histological grades and histological types”).
mThe circumferential margin, or “basal” margin, is the part of the intestinal wall not covered by the peritoneum. Surgeons are recommended to stain or mark it, with a
positive circumferential margin defined as ≤1 mm between the tumor and margin [51].
nPathological Tumor Node Metastasis (pTNM) Staging adopts the American Joint Committee on Cancer (AJCC)/the Union for International Cancer Control (UICC) 8th
edition [52],
edition.
pRat sarcoma virus (RAS) and v-raf murine sarcoma viral oncogene homolog B (BRAF) gene mutation testing: Detection sites include the 2nd, 3rd, and 4th exons of the kirsten
rat sarcoma viral oncogene homolog (KRAS) and neuroblastoma RAS viral oncogene homolog (NRAS) genes, and the V600E mutation of the BRAF gene. Considering the
good consistency of RAS and BRAF gene status between primary and metastatic colorectal cancer lesions, both primary and metastatic lesions can be tested based on sample
availability [53]. While there is inconsistency in treatment response between primary and metastatic lesions, tests are recommended for both primary and metastatic lesions.
In addition to predicting efficacy inmetastatic colorectal cancer [54, 55], RAS and BRAF gene status also have prognostic implications for colorectal cancer patients [52, 56–58].
qGenemutation testing can be performed using DNA direct sequencing or amplification-refractory mutation system (ARMS)method. ForKRASmutation testing, in addition
to the 2nd, 3rd, and 4th exons, attention should be paid to whether the detection method covers other important gene mutation regions and types (such as G12C and G12D
mutation). If the ARMS detects positive results covering G12C and G12D mutations, further clarification of the mutation type should be performed using single-tube allele-
specific ARMS or Sanger sequencing to better guide subsequent treatment. High-throughput sequencing technology, also known as next-generation sequencing technology
(NGS), which has higher throughput and faster speed, is gradually being used in clinical genetic testing. Using certified NGS technology platforms and testing products, along
with strict quality control and standardized operating procedures, is necessary to ensure the accuracy of the test results [59, 60]. It is recommended to clearly state the gene
status (wild-type, mutant, or suspicious) in the gene testing report. It is recommended to use 5% as the cutoff of a mutation abundance when using quantitative detection
methods such as NGS to detect RAS and BRAF gene mutations [52, 61].
rThe use of anti-human epidermal growth factor receptor (HER)-2 therapy, neurotrophic tyrosine receptor kinase (NTRK) inhibitors, and immune checkpoint inhibitors
is increasingly emphasized in the treatment of colorectal cancer. If possible, colorectal cancer patients who fail standard treatment can undergo testing for HER-2 status,
NTRK gene fusion, and DNA polymerase delta 1/DNA polymerase epsilon (POLE/POLD1) gene mutations. The method for HER-2 status detection in colorectal cancer can
employ immunohistochemistry and fluorescence in situ hybridization (FISH), which is similar to that used for breast cancer and gastric cancer. Currently, the criteria for
determining HER-2 positivity in colorectal cancer are solely based on clinical studies, and an authoritative institution-certified diagnostic interpretation standard has not yet
been established. In a positive clinical study, the definition of immunohistochemistry (IHC) HER-2 positivity includes more than 50% of tumor cells exhibiting 3+ positivity
(strong membranous staining at the base and lateral sides or entire membrane); patients with an HER-2 score of 2+ should undergo further FISH testing to clarify the HER-
2 status, where a HER-2 gene amplification was defined as an HER-2/(centromere protein) CEP17 ratio > 2.0 in more than 50% of tumor cells [62]. NTRK gene fusion is
extremely rare in colorectal cancer, with an incidence of approximately 0.35%. It is limited to RAS and BRAF wild-type colorectal cancer, and the vast majority of cases occur
in dMMR/MSI-H colorectal cancer. Several methods are available for detecting NTRK gene fusion, with IHC staining serving as a rapid and economical screening method.
However, the verification ofNTRK gene fusion requires more definitive techniques, such as FISH or NGS [63, 64]. The POLE/POLD1 genes are associated with DNA synthesis
and damage response. Mutations occurring in the DNA polymerase domains of the POLE/POLD1 protein result in tumor hypermutation [65]. This functional mutation
increases both the quantity and quality of immunogenic mutations in tumors, activates and enhances T cell response, improves the tumor immune microenvironment, and
consequently leads to better prognosis and greater sensitivity to immunotherapy [66, 67]. Two percent to 8% of MSS/pMMR colorectal cancer harbor somatic POLE functional
mutations, while POLD1mutations are extremely rare [65]. Single-gene sequencing can be used for POLE/POLD1mutation detection. However, large-panel NGS can not only
detect genetic alterations, including POLE/POLD1, but also obtain tumor mutation burden (TMB) data. Using certified NGS technology platforms and detecting products,
along with strict quality control and standardized operating procedures, is necessary to ensure the accuracy of the test results.

Circulating tumorDNA (ctDNA) testing plays an impor-
tant role in predicting recurrence risk [68], evaluatingmin-
imal residual disease (MRD), and providing earlier indica-
tions of tumor recurrence [69, 70], thus playing a vital role
in enablingmore precise risk stratification in stage II colon
cancer patients to guide the use of chemotherapy and other
treatments [71]. The mainstream ctDNA testing technolo-
gies currently include two approaches:tumor-informed
(customized panel) and tumor-agnostic (fixed panel).
Tumor-informed ctDNA testing involves whole-exome

sequencing of tumor tissue for personalized detection, fol-
lowed by amplification and ultra-high-depth sequencing;
it provides high sensitivity and accuracy, though at a higher
cost and with limited detection of new mutations or sec-
ondary resistantmutations. Tumor-agnostic ctDNA testing
uses panel-fixed plasma testing, covering relatively more
sites and achieving medium to high-depth sequencing,
offering wider applicability at relatively lower costs but
lower sensitivity. Only clinically validated ctDNA testing
methods should be applied in practice.

 25233548, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cac2.12639, W

iley O
nline L

ibrary on [01/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



12 WANG et al.

2.3.1. Appendix to principles of pathological diagnosis: Criteria for assessing mesorectal integrity

Integrity Mesorectum Defect Cone-shaped
Circumferential
margin

Intact Intact mesorectal tissue,
smooth

Depth ≤5 mm None Smooth, regular

Relatively
intact

Moderately bulky
mesorectal tissue,
irregular

Depth >5 mm but not
reaching the muscular
layer

Not apparent Irregular

Not intact Small pieces of
mesorectal tissue

Reaching the muscular
layer

Yes Irregular

2.3.2. Appendix to principles of pathological diagnosis: Relationship between histological grades and
histological types

Histological grades
2-grade
system 4-grade system Histological types
Low grade Grade 1 Well-differentiated adenocarcinoma

Grade 2 Moderately-differentiated adenocarcinoma
High grade Grade 3 Poorly-differentiated adenocarcinoma

Grade 4

3. Principles for colon cancer treatment
3.1. Treatments for non-metastatic colon cancer
3.1.1. Treatments for resectable colon cancer
3.1.1.1. Endoscopic treatments
3.1.1.1.1. Endoscopic treatment strategies
For colon adenomas or certain T1-stage colon adenocarcinomas, endoscopic treatment can be considered.

Stages Stratifications
Grade I
recommendations

Grade II
recommendations

Grade III
recommendations

Adenomas and T1N0
colorectal cancera,b,c,d

Pedunculated polyps or
non-pedunculated polyps with a
diameter of 5-20 mm

Snare polypectomya EMR None

1. Flat lesions of 5-20 mm
2. Sessile lesions of >10 mm

suspected to be villous adenomas
or sessile serrated
adenomas/polyps

3. Suspected high-grade
intraepithelial neoplasia of ≤20
mm, expected to be completely
resected

EMR ESD None

Mucosal or submucosal adenomas of
>20mm [72]

PEMRe ESD None

1. Partial colon cancer of T1 stage
(submucosal invasion <1 mm);

2. Lateral spreading tumors of ≥20
mm;

3. Colon polyps with fibrosis [73–75],
villous adenomas of ≥25 mm

ESD Surgical treatmentf None
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WANG et al. 13

Abbreviations: EMR, endoscopic mucosal resection; ESD, endoscopic submucosal dissection; PEMR, piecemeal endoscopic mucosal resection; T, primary tumor;
N, regional lymph nodes.
aFor all non-pedunculated polyps or those suspected of malignancy, it is recommended to decide on endoscopic resection only after definitive pathology
confirmation. Various special endoscopic examination methods aid in determining the benign or malignant nature of polyps.
bThe risk of regional lymph node metastasis in T1-stage cancer is approximately 15%, and local resection under endoscopy cannot determine lymph node status.
After endoscopic treatment for partial colon cancer of T1 stage (submucosal invasion<1 mm), not only a local colonoscopy examination is required, but also tumor
marker carcinoembryonic antigen (CEA) testing, abdominal ultrasound, chest and abdominal CT scans [76].
cHistological criteria for assessing curative endoscopic resection of T1 colon cancer: 1) lesions with submucosal invasion <1 mm; 2) absence of lymph vascular
invasion; 3) well-differentiated tumors; 4) no tumor budding; 5) the distance of tumor to the margin ≥1 mm [72, 77].
dWhen there is uncertainty about whether the margin is negative or positive, an endoscopic re-examine is recommended within 3 to 6 months. If the margin is
negative, a follow-up endoscopy can be performed within 1 year after endoscopic treatment [73, 74].
eLarger lesions may require piecemeal endoscopic mucosal resection (PEMR). However, PEMR has a higher local recurrence rate and requires enhanced
monitoring [75].
fRefer to section “3.1.1.2 Surgical treatment” for further details.

3.1.1.1.2. Management strategies after endoscopic resection of polyps

Pathological stagesa Stratifications
Grade I
recommendations

Grade II
recommendations

Grade III
recommendations

High-grade intraepithelial neoplasia None Observation None None
pT1N0M0
pedunculated polyp with cancer
infiltration

Favourable
prognosisb

Observation None None

pT1N0M0
sessile polyp with cancer infiltration

Observationc Colon resection +
regional lymph
node dissectiond

None

pT1N0M0
pedunculated or sessile polyp with
cancer infiltration

Poor prognosise Colon resection +
regional lymph node
dissectiond,f

None Observationc

Abbreviations: pTNM, pathological tumor node metastasis staging.
aSee “2.3 Principles of pathological diagnosis” for details.
bA favorable prognosis is determinedwhen all the following criteria aremet [78]: complete specimen excision, negativemargins, andhistological features indicating
a favorable prognosis (low grade, no vascular or lymphatic invasion).
c.Patients should be informed that the rate of adverse events significantly increases with sessile adenomatous polyps, including disease recurrence, mortality, and
hematogenous spread. The risk is primarily associated with positive margins after endoscopic resection [79–82].
dAll local resections or colectomies can be performed by either traditional open surgery or minimally invasive approaches such as laparoscopy or robotic surgery,
depending on the availability of local technology and equipment.
eA poor prognosis is determined when any of the following criteria are met [78]: specimen fragmentation, margins unable to be evaluated or positive (presence
of tumor within 1 mm of margin or tumor cells visible at electrosurgical margin [78, 83, 84]), and histological features indicating a poor prognosis (high grade,
vascular or lymphatic invasion). Additionally, it was reported that TD in pT1 colorectal cancer is associated with an increased risk of lymph node metastasis (see
reference [46]).
fPatients with poor prognosis are advised to undergo colon resection and regional lymph node dissection [78, 85, 86].

3.1.1.2. Surgical treatment

Clinical stages Stratifications
Grade I
recommendations

Grade II
recommendations

Grade III
recommendations

cT1-4N0-2M0,
stage I-III, without
symptoms requiring
emergency treatment

None Colon resection +
regional lymph node
dissectiona

For cT4b dMMR/MSI-H patients,
consider preoperative treatment
with immune checkpoint
inhibitors (PD-1 monoclonal
antibody ± CTLA-4 monoclonal
antibody) [87, 88], followed by
radical surgerya.

None

(Continues)
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14 WANG et al.

Clinical stages Stratifications
Grade I
recommendations

Grade II
recommendations

Grade III
recommendations

cT1-4N0-2M0,
stage I-III, with
symptoms requiring
emergency treatment

Intestinal obstruction Surgeryb,c Stent placement, stage II radical
surgeryd

None

Perforation Surgerye None None
Bleeding Colon resection ±

regional lymph node
dissection

∙ Endoscopic or interventional
embolization for hemostasis

∙ Scheduled radical surgery

None

Abbreviations: CTLA-4, cytotoxic T-lymphocyte associated protein 4; cTNM, clinical tumor node metastasis staging; dMMR, deficient mismatch repair; MSI-H,
microsatellite instability-high; PD-1, programmed cell death protein 1.
aRadical surgery involves colon resection with complete regional lymph node dissection [89, 90]. Suspicious metastatic lymph nodes at the root of the tumor
vessels and outside the dissection area should also be removed or biopsied. Only complete resection surgery can be considered radical [52, 91].
bOptional surgical approaches include stage I resection with anastomosis, stage I resection with anastomosis + proximal protective stoma, stage I resection +
proximal protective stoma + distal closure, or stage II resection after stoma.
cLaparoscopic surgery is not recommended for patients with obstruction.
dIntestinal stents are typically suitable for lesions in the distal colon. Their placement can decompress the proximal colon, allowing for one-stage anastomosis in
cases of elective colon resection [92].
eDepending on the degree of abdominal contamination choose the optional surgical approaches referred to note b, along with thorough irrigation and drainage.

3.1.1.3. Adjuvant chemotherapy after surgery

Pathological
stages Stratification Grade I recommendations Grade II recommendations

Grade III
recommendations

Stage I T1-2N0M0 Observation (Category 1A) None None
Stage IIa,b,c,d,e,f,g Low-risk

(T3N0M0, dMMR,
regardless of the presence of
high-risk factors)

Observation (Category 1A) None None

Average-risk (T3N0M0,
pMMR without high-risk
factors)

Fluoropyrimidine
monotherapyh (Category 1A)

Observation None

High-risk (T3N0M0/pMMR
with high-risk factors, or
T4N0M0)

Combination chemotherapy
regimeni (Category 1A)

Fluoropyrimidine
monotherapy (restricted to
pMMR patients) (Category 1B)

Observation
(Category 3)

Stage IIIe,f TanyN+M0 Combination chemotherapy
regimeni (Category 1A)

Fluoropyrimidine
monotherapyh (Category 1B)

None

Abbreviations: TNM, tumor, node, metastasis staging; dMMR, deficient mismatch repair; pMMR, proficient mismatch repair.
aFor stage II patients: High-risk factors include T4, poorly differentiated histology (high grade, excluding MSI-H), vascular invasion, perineural invasion, preoper-
ative bowel obstruction or tumor site perforation, positive or uncertain margins, inadequate margin distance, or less than 12 lymph nodes examined [59]; low-risk
refers to MSI-H or dMMR; average-risk refers to those with neither high- nor low-risk factors.
bBased on the findings of theMulticenter International Study of Oxaliplatin/Fluorouracil/Leucovorin in the Adjuvant Treatment of Colon Cancer (MOSAIC) trial
and potential long-term sequelae after using Oxaliplatin, the FOLFOX regimen is not suitable for adjuvant therapy in stage II patients without high-risk factors
[93].
cAll stage II patients should undergo MMR testing. Detailed information is available in the section “2.3 Principles of pathological diagnosis”. Patients with
dMMR or MSI-H in stage II may have a better prognosis and may not benefit from adjuvant chemotherapy with fluoropyrimidine monotherapy [94].
dThe specific regimen for adjuvant chemotherapy should consider the conditions of patients, including age, physical status, and underlying diseases. There is no
evidence to show that adding Oxaliplatin to 5-FU/LV can benefit patients aged 70 or older [93].
eAdjuvant chemotherapy should be initiated as soon as possible after postoperative recovery. It generally starts around 3 weeks and no later than 2 months
postoperatively. The total duration of adjuvant chemotherapy is 6 months. Based on the IDEA study results [95, 96], high-risk stage II and low-risk stage III
patients (T1-3N1) may consider 3-month CAPEOX adjuvant chemotherapy.
fExcept in clinical trials, the following drugs are not recommended for adjuvant chemotherapy, including Irinotecan, Tegafur, Trifluridine/Tipiracil (TAS-102),
all targeted therapies (such as Bevacizumab, Cetuximab, Panitumumab, Aflibercept, Regorafenib, Fruquintinib), and all immune checkpoint inhibitors (such as
Pembrolizumab and Nivolumab).
gThe recent DYNAMIC study suggested that the minimal residual disease (MRD) detected by ctDNA testing may change the adjuvant chemotherapy strategy of
certain stage II colon cancer patients. However, there were no significant differences in survival between intervention in MRD-positive patients and observation
in MRD-negative patients [71].
hRecommended fluoropyrimidine monotherapy regimens include orally administered Capecitabine (preferred) and 5-fluorouracil/leucovorin (5-FU/LV)
continuous intravenous infusion biweekly.
iRecommended combination chemotherapy regimens include CAPEOX (also known as XELOX) and mFOLFOX6. Based on the IDEA study results, CAPEOX is
preferred.
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WANG et al. 15

3.1.1.4. Common post-operative adjuvant chemother-
apy regimens for colon cancer
Fluoropyrimidine-based monotherapy regimens

∙ [Capecitabine]
◦ Capecitabine, 1,250 mg/m2, orally, twice a day, days
1-14

◦ Repeat every 3 weeks for 8 cycles
∙ [Simplified biweekly 5-FU infusion/LV regimen
(sLV5FU2)]
- LV 400 mg/m2, intravenous drip for 2 hours, day 1;
- Followed by 5-FU 400mg/m2 IV bolus, day 1, followed
by 1,200mg⋅m−2

⋅d−1 continuous intravenous infusion
for 2 days (total dose 2,400 mg/m2, infusion for 46-48
hours)

- Repeat every 2 weeks for 12 cycles

Combination chemotherapy regimens

∙ [CAPEOX (also known as XELOX)]
- Oxaliplatin 130 mg/m2, intravenous infusion over 2
hours, day 1;

- Capecitabine 1,000 mg/m2, orally, twice a day, days 1-
14;

- Repeat every 3 weeks for 8 cycles
∙ [mFOLFOX6]
- Oxaliplatin 85 mg/m2, intravenous infusion over 2
hours, day 1;

- LV 400 mg/m2, intravenous infusion for 2 hours, day
1;

- 5-FU 400 mg/m2, intravenous bolus, day 1, followed
by 1,200mg⋅m−2

⋅d−1 continuous intravenous infusion
over 2 days (total dose 2,400mg/m2, infusion for 46-48
hours)

- Repeat every 2 weeks for 12 cycles

3.1.2. Treatments for unresectable colon cancer
For certain patients in T4b and M0 stages who cannot
achieve curative resection with combined organ resection,

it is recommended to refer to the treatment recommenda-
tions below.

Stratifications
Grade I
recommendations Grade II recommendations Grade III recommendations

Asymptomatic primary
lesion and otentially
resectable

Conversion drug therapya,b,c,d Concurrent chemoradiotherapye ∙ Palliative treatmenta,b,d
∙ Endoscopic stent
implantationf

∙ Palliative surgical treatment
Asymptomatic primary
lesion and unresectable

Palliative drug therapya,b,d ±
colostomy

∙ Concurrent chemoradiotherapye
∙ Best supportive care

∙ Endoscopic stent
implantationf

∙ Intestinal anastomosis
bypass surgery

Symptomatic primary
lesion and potentially
resectable

Surgery for symptom relief +
conversion therapy with drugsa,b,c,d

Interventional embolization/
endoscopic treatment +
conversion therapy with drugsa,b,c,d

Best supportive care

Symptomatic primary
lesion and unresectable

Surgery for symptom relief +
palliative drug therapya,b,d

Interventional
embolization/endoscopic
treatment + palliative drug
therapya,b,d

Best supportive care

Abbreviations: T, primary tumor; M, distant metastasis.
aFor initially unresectable colon cancer, fluoropyrimidine monotherapy, combination chemotherapy with Oxaliplatin or Irinotecan, or even triple-drug
combination chemotherapy, can be used based on the specific situation of the patient [97].
bMultiple clinical studies on advanced colorectal cancer have shown that chemotherapy combined with Bevacizumab or Cetuximab can improve the prognosis of
the patients [98–101], but the combination of two targeted drugs is not recommended [102, 103].
cFor patients with the potential for conversion to resectability, a high response rate chemotherapy regimen or a combination of chemotherapy and targeted therapy
is recommended. Patients should be evaluated every 2months. In combinationwith Bevacizumab, the last treatment should be administered at least 6weeks before
surgery. If Bevacizumab is to be continued after surgery, treatment should be resumed 6-8 weeks postoperatively.
dBased on the results of the KEYNOTE-177 study, patients with MSI-H/dMMR can consider using PD-1 immune checkpoint inhibitors for conversion therapy or
palliative treatment [104].
eLocal radiotherapy can improve the remission rate of treatment and increase the probability of conversion resection for certain T4b patients with locally invasive
sigmoid colon cancer [105].
fFor T4b colon cancer patients with obstruction, endoscopic stent implantation [106, 107] or bypass surgery can be performed to relieve the obstruction.
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16 WANG et al.

3.2. Principles for metastatic colon cancer treatment
3.2.1. Concurrent metastatic colon cancer
3.2.1.1. Treatments for initially resectable metastatic
colon cancer
For resectable metastatic colon cancer, surgical resec-

tion is a potentially curative treatment option. Technical
requirements include sufficient residual liver volume and
R0 resection margins [108]. Patients with localized lung

metastases have relatively good prognoses, but relevant
comprehensive treatment research data are limited. There-
fore, it is recommended to follow the treatment principles
for liver metastases after a multidisciplinary discussion. If
the number of liver metastases exceeds five, please refer to
the recommendation for initially unresectable colon can-
cer in note a of “3.1.2 Treatment of unresectable colon
cancer”.

Stages
Risk
stratifications

Grade I
recommendations

Grade II
recommendations

Grade III
recommendations

Asymptomatic
resectable with liver
metastasis only

Low (CRS 0-2)a Colon resection +
simultaneous or
stagedb resection of
metastatic lesions +
postoperative
adjuvant
chemotherapy

∙ Neoadjuvant chemotherapyc after
primary lesion relief + colon resection
+ simultaneous or staged resectionb,
radiofrequency ablation (RFA) and
other local treatmentsd to treat
metastatic lesions + postoperative
adjuvant chemotherapy

∙ Colon resection + neoadjuvant
chemotherapyc +metastasis resection,
/RFA and other local treatmentsd +
postoperative adjuvant chemotherapy

Simultaneous or
stagedb colon
resection and
resection of
metastatic lesions +
postoperative
observation

High (CRS 3-5)a Neoadjuvant
chemotherapyc+
colon resection +
simultaneous or
staged resectionb,
RFA and other local
treatmentsd to treat
metastatic lesions +
postoperative
adjuvant
chemotherapy

∙ Colon resection + neoadjuvant
chemotherapyc +metastasis lesion
resection, /RFA and other local
treatmentsd + postoperative adjuvant
chemotherapy

∙ Simultaneous or stagedb colon resection
and resection of metastatic lesionsc,
/RFA and other local treatmentsf+
postoperative adjuvant chemotherapy

None

Symptomatic primary
tumor (obstruction,
bleeding, perforation)
with liver metastasis
only

Low (CRS 0-2)a Colon resection +
simultaneous or
staged resectionb of
metastatic lesions +
postoperative
adjuvant
chemotherapy

∙ Colon resection + neoadjuvant
chemotherapyc +metastasis resection,
RFA and other local treatmentsd+
postoperative adjuvant chemotherapy

∙ Neoadjuvant chemotherapy after
symptom reliefc + colon resection +
simultaneous or staged resectionb, RFA
and other local treatmentsd for treating
metastatic lesions + postoperative
adjuvant chemotherapy

Simultaneous or
stagedb colon
resection and
metastasis resection,
RFA and other local
treatmentsd +
postoperative
observation

High (CRS 3-5)a Colon resection +
neoadjuvant
chemotherapyc +
metastasis resection,
RFA and other local
treatmentsd +
postoperative
adjuvant
chemotherapy

∙ Simultaneous or stagedb colon resection
and resection of metastatic
lesionsc/RFA and other local
treatmentsd+ postoperative adjuvant
chemotherapy

∙ Neoadjuvant chemotherapy after
symptom reliefc + colon resection +
simultaneous or stagedb resection, RFA
and other local treatmentsd to treat
metastatic lesions + postoperative
adjuvant chemotherapy

None
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WANG et al. 17

Abbreviations: CRS, clinical risk score; RFA, radiofrequency ablation.
aThe five parameters of the Clinical Risk Score (CRS) include 1) positive lymph nodes of the primary tumor; 2) synchronous ormetachronousmetastases occurring
within 12 months of primary tumor resection; 3) more than one liver metastatic lesions; 4) preoperative CEA level >200 ng/mL, and 5) the maximum diameter
of metastatic tumor >5 cm. Each parameter scores 1 point. CRS score of 0-2 is considered as low-risk, while 3-5 is considered as high-risk. A higher CRS score
indicates a greater risk of postoperative recurrence and higher benefits from perioperative chemotherapy [109, 110]. Recent studies have shown that the addition
of relevant molecular biomarker test to CRS can improve its performance in predicting recurrence risk [111].
bThe order of surgical resection for primary and metastatic lesions in synchronous metastatic colon cancer, including simultaneous or staged surgery, which
mainly depends on the physical conditions of patients and comprehensive assessments of surgical tolerance and safety. The priority of resection of either the
primary lesion or the metastatic lesion in staged surgery depends on the primary factors affecting the patient’s survival and quality of life. If the metastatic lesions
are the dominant factor, metastatic lesion resection should be performed first, followed by primary lesion resection [112].
cNeoadjuvant chemotherapy can reduce the tumor size preoperatively and decrease the incidence of micrometastases, thereby increasing the R0 resection rate.
To restrict the occurrence of drug-induced liver damage, the duration of neoadjuvant chemotherapy is generally limited to 2-3 months. The preferred neoad-
juvant chemotherapy regimen is Oxaliplatin-based (FOLFOX/CAPEOX), while Irinotecan-based regimens (FOLFIRI) can be selected depending on individual
circumstances.
dLocal treatment methods include radiofrequency ablation (RFA), microwave ablation, stereotactic body radiotherapy (SBRT), and others [113].

3.2.1.2. Treatments for initially unresectable metastatic colon cancer

Stratifications Grade I recommendations Grade II recommendations Grade III recommendations
Primary lesion with
bleeding and
perforation

Primary lesion resection, followed
by systemic therapy

Primary lesion resection and local
therapy aimed at alleviating
symptoms for metastatic lesions

None

Primary lesion with
obstruction

Local obstruction relief (colon
stent
placement/colostomy/primary
lesion resection), followed by
systemic therapy

After local obstruction relief and
systemic therapy, the primary
lesion should be resected at
appropriate timing

After local obstruction relief, local
treatments aimed at alleviating
symptoms for metastatic lesions is
recommended

Asymptomatic
primary lesion

Systemic therapy, followed by
evaluation of the possibility of
local treatment (both primary and
metastatic lesions)

Primary lesion resection followed
by systemic therapy

Primary lesion resection, followed
by local treatments aimed at
alleviating symptoms for
metastatic lesions

All patients with initially unresectable metastatic colon
cancer who plan to receive systemic therapy can be clas-
sified into potentially resectable and palliative treatment

groups based on the potential of metastatic lesions for R0
resection. These patients should especially be managed
and treated under the guidance of theMDT throughout the
entire process.

3.2.1.2.1. Treatments for the potentially resectable group

Stratifications Substratifications Grade I recommendations
Grade II
recommendations

Grade III
recommendations

Suitable for intensive
treatment (RAS and
BRAF wild-type)

Left-sided tumorsa FOLFOX/FOLFIRI +
Cetuximaba (Category 2A)

∙ FOLFOX/CAPEOX/
FOLFIRI ± Bevacizumab
(Category 2A)

∙ FOLFOXIRI ±
Bevacizumab (Category 2A)

Other local treatments
(Category 2B)

Right-sided tumorsa ∙ FOLFOX/CAPEOX/FOLFIRI
+ Bevacizumab (Category 2A)

∙ FOLFOXIRI ± Bevacizumab
(Category 1A)

∙ CAPEOX (Category 2A)
∙ FOLFOX/FOLFIRI ±
Cetuximaba (Category 2B)

Suitable for Intensive
treatment (RAS or
BRAFmutation)

None ∙ FOLFOX/CAPEOX/FOLFIRI
+ Bevacizumab (Category 2A)

∙ FOLFOXIRI ± Bevacizumab
(Category 1A)

FOLFOX/CAPEOX/
FOLFIRI (Category 2A)

Other local treatments
(Category 2B)

Abbreviations: BRAF, v-raf murine sarcoma viral oncogene homolog B; CAPEOX, this chemotherapy combination contains the drugs capecitabine and oxali-
platin; FOLFOX, this chemotherapy combination contains the drugs leucovorin calcium (folinic acid), fluorouracil, and oxaliplatin; FOLFIRI, this chemotherapy
combination contains the drugs leucovorin calcium (folinic acid), fluorouracil, and irinotecan hydrochloride; FOLFOXIRI, the regimen consists of oxaliplatin,
irinotecan, leucovorin, 5-fluorouracil, bevacizumab; RAS, rat sarcoma virus.
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18 WANG et al.

3.2.1.2.2. The first-line treatment regimen for the palliative treatment group

Stratifications Stratifications Grade I recommendations Grade II recommendations
Grade III
recommendations

MSI-H/dMMR None Pembrolizumabb (Category 1A) None Nivolumab +
Ipilimumab (Category
3)b

Suitable for intensive
treatment (MSS or
MSI-L/pMMR, RAS
and BRAF wild-type)

Left-sided
tumorsa

∙ FOLFOX/FOLFIRI ±
Cetuximab (Category 1A)

∙ CAPEOX (Category 1A)

∙ FOLFOX/CAPEOX/
FOLFIRI + Bevacizumab
(Category 1A)

∙ FOLFOXIRI ±
Bevacizumab (Category 1B)

Other local treatments
(Category 3)

Right-sided
tumorsa

FOLFOX/CAPEOX/FOLFIRI ±
Bevacizumab (Category 1A)

∙ FOLFOXIRI± Bevacizumab
(Category 1B)

∙ FOLFOX/FOLFIRI±
Cetuximaba (for patients
with contraindications to
Bevacizumab) (Category
2A)

Unsuitable for
intensive treatment
(MSS or
MSI-L/pMMR, RAS
and BRAF wild-type)

None Fluoropyrimidine monotherapy
± Bevacizumab (Category 1A)

∙ Monotherapy with
Cetuximaba (left-sided
tumors) (Category 2B)

∙ Dose-reduced doublet
chemotherapy
(FOLFOX/FOLFIRI) ±
Cetuximaba (Category 2B)

∙ Dose-reduced doublet
chemotherapy (FOL-
FOX/CAPEOX/FOLFIRI) ±
Bevacizumab (Category 2B)

∙ Trifluridine/
Tipiracil +
Bevacizumab
(Category 2B)

∙ Other local
treatments
(Category 3)

Suitable for intensive
treatment (MSS or
MSI-L/pMMR, RAS
or BRAFmutation)

None FOLFOX/CAPEOX/FOLFIRI ±
Bevacizumab (Category 1A)

FOLFOXIRI ± Bevacizumab
(Category 1B)

Other local treatments
(Category 3)

Unsuitable for
intensive treatment
(MSS or
MSI-L/pMMR, RAS
or BRAFmutation)

None Fluoropyrimidine monotherapy
± Bevacizumab (Category 1A)

∙ Dose-reduced doublet
chemotherapy (FOL-
FOX/CAPEOX/FOLFIRI) ±
Bevacizumab (Category 2B)

∙ Trifluridine/
Tipiracil +
Bevacizumab
(Category 2B)

∙ Other local
treatments
(Category 3)

Abbreviations: BRAF, v-raf murine sarcoma viral oncogene homolog B; CAPEOX, this chemotherapy combination contains the drugs capecitabine and oxali-
platin; FOLFOX, this chemotherapy combination contains the drugs leucovorin calcium (folinic acid), fluorouracil, and oxaliplatin; FOLFIRI, this chemotherapy
combination contains the drugs leucovorin calcium (folinic acid), fluorouracil, and irinotecan hydrochloride; FOLFOXIRI, the regimen consists of oxaliplatin,
irinotecan, leucovorin, 5-fluorouracil, bevacizumab; MSI-L, microsatellite instability-low; MSS, microsatellite stable; pMMR, proficient mismatch repair; RAS, rat
sarcoma virus.
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WANG et al. 19

3.2.1.2.3. The second-line treatment regimen for the palliative treatment group

Stratifications
Grade I
recommendations

Grade II
recommendations Grade III recommendations

MSI-H/dMMR, not previously
treated with immune
checkpoint inhibitors in the
first line

None ∙ Envafolimab, Serplulimab,
Tislelizumab, or
Pucotenlimabb (Category 2A)

∙ Pembrolizumab and
Nivolumabl (Category 2A)

Nivolumab + Ipilimumabb

(Category 2A)

Previously treated with
Oxaliplatin in the first line
(MSS or MSI-L/pMMR, RAS
and BRAF wild-type)

FOLFIRI ± targeted
therapy (Cetuximabc or
Bevacizumabc) (Category
2A)

∙ Irinotecan ± Cetuximabc

(Category 2A)
∙ Irinotecan + Raltitrexed
(Fluorouracil intolerable)
(Category 2A)

∙ Irinotecan + Capecitabine ±
Bevacizumabd (Category 1B)

Other local treatments (Category
3)

Previously treated with
Irinotecan in the first line
(MSS or MSI-L/pMMR, RAS
and BRAF wild-type)

∙ FOLFOX ± targeted
therapy (Cetuximabc or
Bevacizumabc)
(Category 2A)

∙ CAPEOX ±
Bevacizumabc

(Category 1A)

∙ Oxaliplatin + Raltitrexed
(Fluorouracil intolerable)
(Category 2A)

Other local treatments (Category
3)

Previously treated with
Oxaliplatin in the first line
(MSS or MSI-L/pMMR, RAS
or BRAFmutation)

FOLFIRI ± Bevacizumabc

(Category 1A)
∙ Irinotecan ± Bevacizumabc

(Category 2A)
∙ Irinotecan + Raltitrexed
(Fluorouracil intolerable)
(Category 2A)

∙ Irinotecan + Capecitabine ±
Bevacizumabd (Category 1B)

∙ Other local treatments
(Category 3)

∙ Irinotecan + Cetuximab +
Vemurafenib (RAS
wild-type/BRAF V600E
mutation)e (Category 2B)

∙ BRAF inhibitor + Cetuximab
±MEK inhibitor (RAS
wild-type/BRAF V600E
mutation)e (Category 2B)

Previously treated with
Irinotecan in the first line
(MSS or MSI-L/pMMR, RAS
or BRAFmutation)

FOLFOX/CAPEOX ±
Bevacizumabc (Category
1A)

∙ Oxaliplatin + Raltitrexed
∙ (Fluorouracil intolerable)
(Category 2A)

∙ Other local treatments
(Category 3)

∙ BRAF inhibitor + Cetuximab
±MEK inhibitor (RAS
wild-type/BRAF V600E
mutation)e (Category 2B)

Not previously treated with
Irinotecan or Oxaliplatin in
the first line (MSS or
MSI-L/pMMR)

∙ FOLFOX/FOLFIRI ±
Targeted Therapy
(Cetuximabc,f or
Bevacizumabc)
(Category 2A)

∙ CAPEOX ±
Bevacizumabc

(Category 2A)

∙ Irinotecan ± Targeted Therapy
(Cetuximabc,f or
Bevacizumabe) (Category 2A)

∙ Oxaliplatin or Irinotecan +
Raltitrexed (Fluorouracil
intolerable) (Category 2A)

∙ Irinotecan + Capecitabine ±
Bevacizumabd (Category 1B)

∙ Other local treatments
(Category 3)

∙ Irinotecan + Cetuximab +
Vemurafenib (RAS
wild-type/BRAF V600E
mutation)e (Category 2B)

∙ BRAF inhibitor + Cetuximab
±MEK inhibitor (RAS
wild-type/BRAF V600E
mutation)e (Category 2B)

Abbreviations: BRAF, v-rafmurine sarcoma viral oncogene homolog B; CAPEOX, this chemotherapy combination contains the drugs capecitabine and oxaliplatin;
MSI-H,microsatellite instability-high; dMMR, deficientmismatch repair;MSS,microsatellite stable;MEK,mitogen-activated protein kinase kinase; FOLFOX, this
chemotherapy combination contains the drugs leucovorin calcium (folinic acid), fluorouracil, and oxaliplatin; FOLFIRI, this chemotherapy combination contains
the drugs leucovorin calcium (folinic acid), fluorouracil, and irinotecan hydrochloride; RAS, rat sarcoma virus;.
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20 WANG et al.

3.2.1.2.4. The third-line treatment regimen for the palliative treatment group

Stratifications Grade I recommendations
Grade II
recommendations

Grade III
recommendations

MSI-H/dMMR, not previously
treated by immune checkpoint
inhibitors in first-line and
second-line treatment

None ∙ Envafolimab,
Serplulimab,
Tislelizumab, or
Pucotenlimabb

(Category 2A)
∙ Pembrolizumab
and Nivolumabb

(Category 2A)

Nivolumab + Ipilimumabb (Category 2A)

Previously treated wth
Oxaliplatin and Irinotecan
(MSS or MSI-L/pMMR, RAS
and BRAF wild-type)

∙ Cetuximab ± Irinotecan
(Cetuximab therapy naïve)
(Category 1A)

∙ Regorafenibg (Category 1A)
∙ Fruquintinibh (Category 1A)
∙ Trifluridine/Tipiracil ±
Bevacizumabi (Category 1A)

Clinical trialsj ∙ Anti-HER-2 therapy (HER-2
amplification)k (Category 2B)

∙ Cetuximab ± Irinotecan (Previously
treated with Cetuximab) (Category 3)

∙ Raltitrexed (No previous Raltitrexed
treatment) (Category 3)

∙ Best supportive care
∙ Other local treatments (Category 3)

Previously treated with
Oxaliplatin and Irinotecan
(MSS or MSI-L/pMMR, RAS
or BRAFmutation)

∙ Regorafenibg (Category 1A)
∙ Fruquintinibh (Category 1A)
∙ Trifluridine/Tipiracil ±
Bevacizumabi (Category 1A)

Clinical trialsj ∙ Irinotecan + Cetuximab +
Vemurafenib (RAS wild-type/BRAF
V600E mutation)e (Category 2B)

∙ BRAF inhibitor + Cetuximab ±MEK
inhibitor (RAS wild-type/BRAF V600E
mutation)e (Category 2B)

∙ Raltitrexed (No previous Raltitrexed
treatment) (Category 3)

∙ Best supportive care
∙ Other local treatments (Category 3)

Abbreviations: BRAF, v-raf murine sarcoma viral oncogene homolog B; RAS, rat sarcoma virus; MSI-H, microsatellite instability-high; dMMR, deficient mismatch
repair; MSS, microsatellite stable; MEK, mitogen-activated protein kinase kinase; HER-2, human epidermal growth factor receptor.
Notes for sections 3.2.1.2.1 to 3.2.1.2.4
aIn recent years, many retrospective studies have shown that the prognosis of patients with metastatic colon cancer located on the right side (from the cecum to
the splenic flexure) is significantly worse than that of patients with left-sided (from the splenic flexure to the rectum) metastatic colon cancer. In RAS wild-type
patients, the efficacy of anti-epidermal growth factor receptor (EGFR) monoclonal antibody (Cetuximab) is significantly correlated with tumor location, while no
significant association has been observed between the efficacy of anti-vascular endothelial growth factor (VEGF) monoclonal antibody (Bevacizumab) and tumor
location. Subgroup analysis of head-to-head randomized controlled trials comparing chemotherapy combined with Bevacizumab or Cetuximab has shown that
in left-sided colon cancer, Cetuximab is superior to Bevacizumab in both ORR and OS. However, in right-sided colon cancer, although Cetuximab may have a
certain advantage in ORR, Bevacizumab is superior in OS [114, 115].
bBased on the results of the KEYNOTE-177 study [104], Pembrolizumab was approved for use in China in June 2021. Pembrolizumab is indicated as a first-line
monotherapy for patients with unresectable/metastatic colorectal cancer with KRAS, NRAS, and BRAF wild-type and MSI-H or dMMR. Based on other Chinese-
based and foreign clinical trial results and NCCN guidelines [116], immune checkpoint inhibitors (PD-1/PD-L1) are recommended for MSI-H/dMMR advanced
colorectal cancer patients in second-line and later-lines. Chinese-manufactured Envafolimab, Serplulimab, and Tislelizumab, as well as imported Pembrolizumab
and Nivolumab, have been approved to treat unresectable/metastatic MSI-H/dMMR solid tumors in adults (including patients with advanced colorectal cancer
who have failed standard treatment), which are therefore prioritized. Based on the results of the CheckMate142 clinical study and the 5-year follow-up [117],
and considering current drug availability as well as Ipilimumab’s approval in the United States but not in China, the CSCO Guidelines recommend Nivolumab
combined with Ipilimumab for the treatment of MSI-H/dMMR advanced colorectal cancer in the first-, second-, and third-lines (all Grade 3 recommendations).
cIf a combination of Cetuximab and chemotherapy is used as first-line treatment in the palliative treatment group, Cetuximab is not recommended in the second-
line treatment. However, if a combination of Bevacizumab and chemotherapy is used as first-line treatment, Bevacizumab can be retained in the second-line
treatment when switching to a different chemotherapy regimen [118].
dAccording to the results of the literature [119] and AXEPT study [120], the efficacy of combining Irinotecan and Capecitabine is non-inferior to FOLFIRI for Asian
patients as a second-line treatment. Therefore, the combination of Irinotecan and Capecitabine can be selected as second-line or later-line treatment according
to the patient’s tolerance, while the optimal dose and usage of this regimen need to be further determined. The dose of Irinotecan should be reduced for patients
with (UDP glucuronosyltransferase 1 family, polypeptide A1) UGT1A1*28 and *6 homozygous or heterozygous variants.
eIrinotecan + Cetuximab + Vemurafenib regimen is recommended for the treatment of RAS wild-type/BRAF V600E mutation patients in second-line and later-
lines according to the results of the SWOG S1406 study [121]. BRAF inhibitors + Cetuximab is recommended for the treatment of RAS wild-type/BRAF V600E
mutation patients in second-line and later lines according to the results of the BEACON study and the NCCN guidelines [116]. A combined treatment with BRAF
inhibitors + Cetuximab +MEK inhibitors may be considered for patients with extensive metastases and high tumor burden [55].
fCetuximab may be considered for RAS and BRAF wild-type patients.
gRegorafenibwas approved by theNationalMedical Products Administration (NMPA) inMarch 2017 as a third-line treatment for patients with advanced colorectal
cancer who have failed fluorouracil, oxaliplatin, irinotecan, or anti-VEGF and anti-EGFR targeted therapy. The China-led clinical trial in Asia (CONCUR) demon-
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strated that Chinese patients treated with Regorafenib experienced a greater survival benefit than in Western populations [122]. The first cycle of Regorafenib can
follow a dose-escalation method, that is, 80 mg/day in the first week, 120 mg/day in the second week, and 160 mg/day in the third week [123].
hFruquintinib [124] is another small molecule anti-angiogenic targeted drug for advanced colorectal cancer approved by theNMPA in September 2018. It is suitable
for patients with metastatic colorectal cancer who previously received Fluoropyrimidine-, Oxaliplatin-, and Irinotecan-based chemotherapy regimens and who
previously received or are not suitable for anti-VEGF treatment and anti-EGFR treatment (RAS wild-type).
iTrifluridine/Tipiracil (TAS-102, FTD/TPI) [125] is an orally administered drug for advanced colorectal cancer approved by the NMPA in August 2019. It is suitable
for patients with metastatic colorectal cancer who previously received Fluoropyrimidine-, Oxaliplatin-, and Irinotecan-based chemotherapy regimens and who
previously received or are not suitable for anti-VEGF treatment and anti-EGFR treatment (RAS wild-type). In addition, a global randomized phase III study of
advanced colorectal cancer patients who failed standard treatment demonstrated that the combination of Trifluridine/Tipiracil and Bevacizumab significantly
prolonged the OS and PFS of patients compared to Trifluridine/Tipiracil monotherapy [126].
jAfter the failure of standard treatment or before enrollment in clinical trials, HER-2 IHC testing andNGS testing at qualified testing institutionsmay be conducted
to assist subsequent treatment decisions. Given the limitations of current treatment efficacy, it is recommended to encourage patients to voluntarily participate in
clinical trials that match their condition.
kAlthough there is a lack of data on anti-HER-2 targeted therapy for HER-2 amplified colorectal cancer in China, the combination of Trastuzumab+ Pertuzumab
or Trastuzumab + Lapatinib is recommended for HER-2 amplified patients in the third-line treatment according to the NCCN guidelines in 2022 [116]. In a
global Phase II clinical study (DESTINY-CRC01), the anti-HER-2 ADC drug Trastuzumab deruxtecan showed promising efficacy in advanced colorectal can-
cer patients with HER-2 overexpression/amplification who failed in the standard treatment [127]. Therefore, advanced colorectal cancer patients with HER-2
overexpression/amplification are encouraged to participate in the clinical trials related to anti-HER-2 ADCs.

A regimen combining 5-FU/LV (or Capecitabine) with
Oxaliplatin or Irinotecan [116, 128] plus molecular tar-
geted therapy should be selected for potentially resectable
patients, a. A potent FOLFOXIRI ± Bevacizumab regi-
men can be cautiously used for highly selected poten-
tially resectable patients [129]. The TRICE study found
that, in RAS wild-type patients with initially unresectable
liver metastases (including both technically unresectable
and those technically resectable but with ≥5 metastatic
lesions), compared to FOLFOX+ Cetuximab, FOLFOXIRI
+ Cetuximab increased the objective response rate (ORR)
and tumor regression depth. However, this regimen failed
to improve the R0 resection rate and progression-free sur-
vival (PFS) and significantly increased the incidence of
grade 3-4 neutropenia and diarrhea. Patients who success-
fully converted and underwent R0 resection of both pri-
mary andmetastatic lesions are generally recommended to
continue adjuvant chemotherapy post-surgery, aiming to
complete a total of six months of perioperative treatment.
It is currently controversial whether to continue targeted
therapy after surgery when targeted therapy is effective
before surgery. For potentially resectable MSI-H/dMMR
patients, KEYNOTE-177 study has demonstrated that tra-
ditional chemotherapy combined with targeted therapy
was suboptimal with a limited ORR. To achieve maxi-
mum tumor regression, conversion therapy with immune
checkpoint inhibitors (PD-1 inhibitors) may be considered.
Besides, the resectability of metastases should be

assessed closely during conversion therapy. It is recom-
mended to perform an imaging evaluation every 6-8weeks.
Surgical treatment should be timely performed when
metastases become resectable.
For patients in the potential resectable group whose

primary and metastatic lesions cannot achieve R0 resec-
tion after receiving conversion therapy for more than six
months, and for patients in the palliative treatment group
whohave achieved a response or stable disease after receiv-

ing 4-6 months of first-line treatment, maintenance treat-
ment may be considered. This may include low-toxicity
5-FU/LV or Capecitabinemonotherapy± Bevacizumab, or
temporary discontinuation of systemic treatment to reduce
the toxicity with high-intensity combination chemother-
apy [130, 131]. The trials on Cetuximab for maintenance
treatment are limited.
In patients with unresectable metastases, there is no

consensus on whether asymptomatic primary lesions
should be resected or the optimal resection timing. There-
fore, individualized decisions need to be made for each
case within the MDT framework. Multiple factors need
to be comprehensively analyzed to determine the per-
formance of primary lesion resection, including tumor
progression rate, expected survival, primary lesion location
and size, circumference/degree of intestinal stenosis, will-
ingness and feasibility of receiving systemic treatment, etc.
[132–134].
The results of the CodeBreaK 300 randomized Phase III

clinical study showed that inKRASG12Cmutant advanced
colorectal cancer patients with standard treatment fail-
ure, the combination of KRAS G12C inhibitor Sotora-
sib and panitumumab significantly prolonged PFS [135]
compared with the investigator’s choice regimen (Trifluri-
dine/Tipiracil [TAS-102] or Regorafenib). In another Phase
II clinical study (NCT04585035), KRAS G12C inhibitor
Garsorasib combined with Cetuximab showed promis-
ing efficacy in KRAS G12C mutant advanced colorectal
cancer patients with standard treatment failure. In con-
sideration of drug availability, patients with KRAS G12C
mutant advanced colorectal cancer are encouraged to par-
ticipate in clinical trials related to KRASG12C inhibitors±
anti-EGFR treatment.
For patients with MSS/pMMR advanced colorectal can-

cer, the presence of POLE/POLD1 pathogenic mutation
may indicate a greater efficacy of immune checkpoint
inhibitor therapy [136–139]. In terms of immune-targeted
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combination therapy, several phase I/II clinical stud-
ies have explored the efficacy of PD-1 antibodies com-
bined with Regorafenib, Fruquintinib, and other drugs
with anti-angiogenic effects in MSS/pMMR advanced col-
orectal cancer patients who have failed standard treat-
ment, but most studies have reported suboptimal ORR
[140–143]. A recent phase II clinical study showed promis-
ing efficacy of the triple combination of Chidamide
(histone deacetylase inhibitor) with Bevacizumab and
PD-1 antibody in MSS/pMMR advanced colorectal can-
cer patients who failed standard treatment (ORR 44%,
median PFS 7.3 months) [144]. Therefore, MSS/pMMR
advanced colorectal cancer patients are encouraged to
participate in clinical trials involving the “histone deacety-
lase inhibitor + anti-VEGF + PD-1 antibody” com-
bination regimen. In addition, several phase II stud-
ies (CheckMate 9×8, AtezoTRIBE, ASTRUM015 [145],
BBCAPX [146]) have explored the efficacy of combin-
ing PD-1/PD-L1 antibodies with first-line standard treat-
ment (FOLFOX/XELOX/FOLFOXIRI + Bevacizumab) in
MSS/pMMR advanced colorectal cancer. However, the
results of these study are inconsistent and further phase
III studies are still warranted.
3.2.2. Treatment of recurrentmetastatic colon cancer
after surgery
3.2.2.1. Treatment of resectablemetastatic colon can-
cer
There is no concern about primary tumors in this group

of patients. The treatment principles can refer to the
description in the “Asymptomatic primary tumor with
synchronous liver metastasis” under the section “3.2.1.1
Treatment of initially resectable metastatic colon
cancer”.
3.2.2.2. Treatment of unresectable metastatic colon
cancer
The treatment principles can refer to the descrip-

tion in the “Asymptomatic primary lesion” under the
section “3.2.1.2 Treatment of initially unresectable
metastatic colon cancer”.
3.2.3. Common systemic treatment regimens for
metastatic colon cancer

∙ [mFOLFOX6]
- Oxaliplatin 85 mg/m2, intravenous infusion over 2
hours, day 1;

- LV 400mg/m2, intravenous infusion over 2 hours, day
1;

- 5-FU 400 mg/ m2, intravenous bolus, day 1, followed
by 1,200mg⋅m−2

⋅d−1 continuous intravenous infusion
over 2 days (total dose 2,400 mg/m2, infusion over 46-
48 hours);

- Repeat every 2 weeks
∙ [mFOLFOX6 + Bevacizumab]

- Oxaliplatin 85 mg/m2, intravenous infusion over 2
hours, day 1;

- LV 400mg/m2, intravenous infusion over 2 hours, day
1;

- 5-FU 400 mg/m2, intravenous bolus, day 1, followed
by 1,200mg⋅m−2

⋅d−1 continuous intravenous infusion
over 2 days (total dose 2,400 mg/m2, infusion over 46-
48 hours);

- Bevacizumab 5 mg/kg, intravenous infusion, day 1;
- Repeat every 2 weeks

∙ [mFOLFOX6 + Cetuximab]
- Oxaliplatin 85 mg/m2, intravenous infusion over 2
hours, day 1;

- LV 400mg/m2, intravenous infusion over 2 hours, day
1;

- 5-FU400mg/m2, intravenous bolus, day 1; followed by
1,200 mg/(m2

⋅day) continuous intravenous infusion
for 2 days (total dose 2,400mg/m2, infusion over 46-48
hours);

- Cetuximab 400 mg/m2, intravenous infusion, initial
intravenous infusion over more than 2 hours, then
250 mg/m2 intravenous infusion over more than 60
minutes, weekly;

- OrCetuximab 500mg/m2, intravenous infusion, day 1,
initial infusion over more than 2 hours, every 2 weeks

∙ [CAPEOX]
- Oxaliplatin 130 mg/m2, intravenous infusion over
more than 2 hours, day 1;

- Capecitabine 1,000 mg/m2, orally, twice a day, days 1-
14;

- Repeat every 3 weeks
∙ [CAPEOX + Bevacizumab]
- Oxaliplatin 130 mg/m2, intravenous infusion over
more than 2 hours, day 1;

- Capecitabine 1,000 mg/m2, orally, twice a day, days 1-
14;

- Bevacizumab 7.5 mg/kg, intravenous infusion, day 1;
- Repeat every 3 weeks

∙ [FOLFIRI]
- Irinotecan 180 mg/m2, intravenous infusion over 30-
90 minutes, day 1;

- LV 400mg/m2, intravenous infusion over 2 hours, day
1;

- 5-FU 400 mg/m2, intravenous bolus, day 1; followed
by 1,200mg⋅m−2

⋅d−1 continuous intravenous infusion
for 2 days (total dose 2,400mg/m2, infusion over 46-48
hours);

- Repeat every 2 weeks
∙ [FOLFIRI + Bevacizumab]
- Irinotecan 180 mg/m2, intravenous infusion over 30-
90 minutes, day 1;

- Leucovorin (LV) 400 mg/m2, intravenous infusion
over 2 hours, day 1;
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- 5-FU 400 mg/m2, intravenous bolus injection, day 1;
followed by 1,200mg⋅m−2

⋅d−1 continuous intravenous
infusion for 2 days (total dose 2,400 mg/m2, infusion
over 46-48 hours);

- Bevacizumab 5 mg/kg, intravenous infusion, day 1;
- Repeat every 2 weeks

∙ [FOLFIRI + Cetuximab]
- Irinotecan 180 mg/m2, intravenous infusion over 30-
90 minutes, day 1;

- LV 400mg/m2, intravenous infusion over 2 hours, day
1;

- 5-FU 400 mg/m2, intravenous bolus, day 1; followed
by 1,200mg⋅m−2

⋅d−1 continuous intravenous infusion
for 2 days (total dose 2,400mg/m2, infusion over 46-48
hours);

- Repeat every 2 weeks
- Cetuximab 400 mg/m2, intravenous infusion, initial
intravenous infusion over more than 2 hours, then
250 mg/m2 intravenous infusion over more than 60
minutes, weekly;

- Or Cetuximab 500 mg/m2, intravenous infusion, day
1, infusion over more than 2 hours, every 2 weeks

∙ [CapIRI]
- Irinotecan 180 mg/m2, intravenous infusion over 30-
90 minutes, day 1;

- Capecitabine 1,000mg/m2, orally, twice a day, days 1-7;
- Repeat every 2 weeks

∙ [CapIRI + Bevacizumab]
- Irinotecan 180 mg/m2, intravenous infusion over 30-
90 minutes, day 1;

- Capecitabine 1,000 mg/m2 each time, orally, twice a
day, days 1-7;

- Bevacizumab 5 mg/kg, intravenous infusion, day 1;
- Repeat every 2 weeks

∙ [mXELIRI]
- Irinotecan 200 mg/m2, intravenous infusion over 30-
90 minutes, day 1;

- Capecitabine 800mg/m2, orally, twice a day, days 1-14;
- Repeat every 3 weeks

∙ [mXELIRI + Bevacizumab]
- Irinotecan 200 mg/m2, intravenous infusion over 30-
90 minutes, day 1;

- Capecitabine, 800 mg/m2 each time, orally, twice a
day, days 1-14;

- Bevacizumab 7.5 mg/kg, intravenous infusion, day 1;
- Repeat every 3 weeks
- For patients with UGT1A1*28 and *6 homozygous
or heterozygous variants, the recommended dose of
Irinotecan is 150 mg/m2,

∙ [Capecitabine]
- 1,250 mg/m2 each time, orally, twice a day, day 1-14;
- Repeat every 3 weeks.

∙ [Capecitabine + Bevacizumab]

- 1,250 mg/m2 each time, orally, twice a day, day 1-14;
- Bevacizumab 7.5 mg/kg, intravenous infusion, day 1;
- Repeat every 3 weeks.

∙ [Simplified biweekly 5-FU infusion/LV regimen
(sLV5FU2)]
- LV 400mg/m2, intravenous infusion over 2 hours, day
1;

- Followed by 5-FU dose: 400 mg/m2, intravenous
bolus, day 1; then continuous intravenous infusion at
a rate of 1,200 mg⋅m−2

⋅d−1 for 2 days (total dose 2,400
mg/m2, infusion for 46-48 hours);

- Repeat every 2 weeks.
∙ [FOLFOXIRI]
- Irinotecan 165 mg/m2, intravenous infusion, day 1;
- Oxaliplatin 85 mg/m2, intravenous infusion, day 1;
- LV 400 mg/m2, intravenous infusion, day 1;
- 5-FU total dose: 2,400-3,200mg/m2, day 1, continuous
intravenous infusion for 48 hours;

- Repeat every 2 weeks.
∙ [FOLFOXIRI + Bevacizumab]
- Irinotecan: 165 mg/m2, intravenous infusion, day 1;
- Oxaliplatin: 85 mg/m2, intravenous infusion, day 1;
- LV: 400 mg/m2, intravenous infusion, day 1;
- 5-FU total dose: 2,400-3,200mg/m2, day 1, continuous
intravenous infusion for 48 hours;

- Bevacizumab dose: 5mg/kg, intravenous infusion, day
1;

- Repeat every 2 weeks.
∙ [Irinotecan]
- Irinotecan 125 mg/m2, intravenous infusion
over 30-90 minutes, day 1 and 8; repeat every
3 weeks;

- Or Irinotecan: 300-350 mg/m2, intravenous infusion
over 30-90 minutes, day 1; repeat every 3 weeks.

∙ [Cetuximab + Irinotecan]
- Cetuximab initial dose: 400 mg/m2, intravenous infu-
sion, then 250 mg/m2 weekly;

- or Cetuximab 500 mg/m2, intravenous infusion, once
every 2 weeks;

- Irinotecan 300-350 mg/m2, intravenous infusion,
repeat every 3 weeks;

- or Irinotecan 180 mg/m2, intravenous infusion, repeat
every 2 weeks;

- or Irinotecan 125 mg/m2, intravenous infusion, day 1
and 8, repeat every 3 weeks.

∙ [Cetuximab]
- Cetuximab, initial dose 400 mg/m2, intravenous infu-
sion, then 250 mg/m2, once a week;

- or Cetuximab 500 mg/m2, intravenous infusion, once
every 2 weeks.

∙ [Regorafenib]
- Regorafenib 160mg, orally, once a day, day 1-21, repeat
every 28 days;
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- or dose titration in the first cycle: 80 mg/d in week 1,
120 mg/d in week 2, 160 mg/d in week 3.

∙ [Fruquintinib]
- Fruquintinib 5mg, orally, once a day, day 1-21, repeat
every 28 days.

∙ [Trifluridine/Tipiracil (TAS-102, FTD/TPI)]
- Trifluridine/Tipiracil (TAS-102) 35 mg/m2 (maximum
single dose 80mg), orally, twice a day, day 1-5 and days
8-12, repeat every 28 days.

∙ [Trifluridine/Tipiracil (TAS-102, FTD/TPI) + Beva-
cizumab]
- Trifluridine/Tipiracil (TAS-102, FTD/TPI) 35 mg/m2

(maximum single dose 80mg), orally, twice a day, day
1-5 and days 8-12, repeat every 28 days;

- Bevacizumab 5 mg/kg, intravenous infusion, day 1,
repeat every 14 days;

- or Trifluridine/Tipiracil (TAS-102, FTD/TPI) 35
mg/m2 (maximum single dose 80mg), orally, twice a
day, day 1-5, repeat every 14 days;

- Bevacizumab 5 mg/kg, intravenous infusion, day 1,
repeat every 14 days.

∙ [Raltitrexed]
- Raltitrexed 3 mg/m2, intravenous infusion (in 50-
250ml 0.9% sodium chloride injection or 5% glucose
injection) over 15 minutes, repeat every 3 weeks;

- Raltitrexed 2 mg/m2, intravenous infusion (in 50-
250ml 0.9% sodium chloride injection or 5% glucose
injection) over 15 minutes, repeat every 2 weeks
(preferably selected when used in combination with
Oxaliplatin or Irinotecan).

∙ [Pembrolizumab] (for dMMR/MSI-H only)
- Pembrolizumab 200mg, intravenous infusion, day 1,
repeat every 3 weeks;

- or Pembrolizumab 2mg/kg, intravenous infusion, day
1, repeat every 3 weeks.

∙ [Nivolumab] (for dMMR/MSI-H only)
- Nivolumab 3 mg/kg, intravenous infusion, day 1,
repeat every 2 weeks;

- or Nivolumab 240mg, intravenous infusion, day 1,
repeat every 2 weeks;

- or Nivolumab 480mg, intravenous infusion, day 1,
repeat every 4 weeks

∙ [Nivolumab + Ipilimumab] (for dMMR/MSI-H only)

- Nivolumab 3 mg/kg, intravenous infusion over 30
minutes, day 1, repeat every 3 weeks;

- Ipilimumab 1 mg/kg, intravenous infusion over 30
minutes, day 1, repeat every 3 weeks;

- After a total of 4 cycles, Nivolumab 3 mg/kg or
Nivolumab 240mg, intravenous infusion, day 1, repeat
every 2 weeks; or Nivolumab 480mg, intravenous
infusion, day 1, repeat every 4 weeks

∙ [Envafolimab] (for dMMR/MSI-H only)
- Envafolimab 150mg, subcutaneous injection, day 1,
repeat weekly

∙ [Serplulimab] (for dMMR/MSI-H only)
- Serplulimab 3 mg/kg, intravenous infusion, day 1,
repeat every 2 weeks

∙ [Tislelizumab] (for dMMR/MSI-H only)
- Tislelizumab 200mg, intravenous infusion, day 1,
repeat every 3 weeks

∙ [Trastuzumab + Pertuzumab] (for HER-2 amplification
only)
- Trastuzumab, initial dose 8 mg/kg, intravenous infu-
sion, day 1; followed by 6 mg/kg intravenous infusion,
repeat every 3 weeks;

- Pertuzumab, initial dose 840mg, intravenous infusion,
day 1; followed by 420mg intravenous infusion, repeat
every 3 weeks

∙ [Trastuzumab + Lapatinib] (for HER-2 amplification
only)
- Trastuzumab, initial dose 8 mg/kg, intravenous infu-
sion, day 1; followed by 6 mg/kg intravenous infusion,
repeat every 3 weeks;

- Lapatinib 1,000mg, oral administration, once daily
∙ [Vemurafenib+ Irinotecan+Cetuximab] (forRASwild-
type/BRAF V600E mutation only)
- Vemurafenib 960mg, oral administration, twice a day;
- Irinotecan 180 mg/m2, intravenous infusion, day 1,
once every 2 weeks;

- Cetuximab 500 mg/m2, intravenous infusion, day 1,
once every 2 weeks.

∙ [Dabrafenib + Cetuximab ± Trametinib] (for RAS wild-
type/BRAF V600E mutation only)
- Dabrafenib 150mg, oral administration, twice a day;
- Cetuximab 500 mg/m2, intravenous infusion, day 1,
repeat every 2 weeks;

- or± Trametinib 2 mg, oral administration, once a day.
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3.3. Follow-up of colon cancer

Objectivesa,b Grade I recommendations
Grade II
recommendations

Grade III
recommendations

Postoperative follow-up
of stages I-III patients

Follow-up frequency
∙ Stage I: Every 6 months for 5 years
∙ Stages II-III: Every 3 months for 3
years; then every 6 months until 5
years postoperatively; annually
after 5 years

Higher frequency of
follow-up compared to
Grade I recommendations

None

Follow-up contents (each time,
unless otherwise specified):
∙ Physical examination,
emphasizing digital rectal exam

∙ Blood CEA testing
∙ Liver ultrasound examination for
stages I-II

∙ Chest-abdomen-pelvis CT
annually for stage III or in case of
abnormal CEA or ultrasound

∙ Colonoscopyc

∙ Contrast-enhanced
chest-abdomen-pelvis
CT

∙ Testing for previously
elevated markers

∙ Contrast-enhanced
liver ultrasoundd

∙ PET/CTe

Follow-up after R0
resection/destruction of
metastatic lesions in
stage IV patients

Follow-up/monitoring frequency:
∙ Every 3 months for the first 3
years, then every 6 months until 5
years postoperatively annually
after 5 years

Higher frequency of
follow-up compared to
Grade I recommendations

None

Follow-up/monitoring contents:
∙ Physical examination
∙ Blood CEA testing
∙ Contrast-enhanced
chest-abdomen-pelvis CT every
6-12 months

∙ Abdominal-pelvic
ultrasound examination

∙ Chest X-ray
∙ Colonoscopyc
∙ Testing for previously
elevated markers

∙ Contrast-enhanced
liver ultrasoundd

∙ PET/CTe

Abbreviations: CT, computed tomography; CEA, carcinoembryonic antigen; PET, positron emission tomography.
aThe primary purpose of follow-up/monitoring is to detect metastatic or recurrence disease that may be treated with potentially curative intent, while also
considering the cost-effectiveness from a health economics perspective. There is no high-level evidence-based medicine to support the definition of the best
follow-up/monitoring strategy.
bIf a patient’s physical condition does not allow for anticancer treatment required upon recurrence, routine tumor follow-up/monitoring is not advocated.
cStrategies for colonoscopy [147]: Colonoscopy is recommended within 1 year after surgery. Colonoscopy should be performed 3-6months postoperatively if preop-
erative tumor obstruction prevents full colonoscopy. The colonoscopy re-examination should be performedwithin one year if progressive adenomas (tubulovillous
adenomas, diameter larger than 1 cm, or high-grade dysplasia) are found during each colonoscopy. The colonoscopy re-examination should be performed within
3 years and then every 5 years thereafter if no advanced adenomas are found during each colonoscopy.
dIt is applicable when liver metastasis is suspected with ordinary ultrasound or CT examination.
ePET/CT is only recommended for clinical suspicion of recurrence while routine imaging is negative, for instance, persistent elevation of CEA level. PET is not
recommended as a routine follow-up/monitoring tool.

Recent studies have shown that dynamic ctDNA mon-
itoring aids in the early detection of postoperative recur-
rence and metastasis [68, 69, 148]. However, there is

still debate over whether it should be routinely used for
postoperative follow-up and treatment guidance.
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4. Principles for rectal cancer treatment
4.1. Principles for non-metastatic rectal cancer treatment
4.1.1. Principles for rectal adenomas treatment

Stage Stratifications
Grade I
recommendations

Grade II
recommendations

Grade III
recommendations

Rectal high-grade
intraepithelial
neoplasia

Distance from lesion to
the anal verge ≤ 8 cm

Transanal excision or
endoscopic resection

TEMa Laparoscopic or open rectal
segmental resection

Distance from lesion to
the anal verge 8-15 cm

Endoscopic resection 1. TEMa

2. Laparoscopic or open
rectal segmental resection

None

Abbreviations: TEM, transanal endoscopic microsurgery.
aTEM is a surgical technique used to remove tumors through the anus with specialized instruments. It allows for the excision of lesions closer to the anal verge
(within 20 cm), offering the advantages of full-thickness excision and suturing under direct visualization [76, 149].

All principles in “3.1.1.1.1 Endoscopic treatment
strategies” apply to the treatment of rectal adenomas.

Postoperative management of rectal adenomas after
local excision should follow the strategies outlined in
“3.1.1.1.2 Management strategies after endoscopic
resection of polyps”.

4.1.2. Principles of rectal cancer of cT1-2N0 treatment

Stage Stratification
Grade I
recommendations

Grade II
recommendations

Grade III
recommendations

cT1N0 With difficulties in anal
sphincter preservationa

∙ Transanal local excisionb
∙ Radical surgery of rectal
cancerc

Concurrent chemoradiotherapyd for
patients with a strong desire of sphincter
preservation, if
∙ cCRe – watch and waitf
∙ ycT1 – transanal local excision

None

Without difficulties in anal
sphincter preservation

Radical surgery of rectal
cancerc

1. Endoscopic resectionb

2. Transanal local excision (including
TEM)b

None

cT2N0 With difficulties in anal
sphincter preservationa

Radical surgery of rectal
cancerc

Preoperative concurrent
chemoradiotherapyd for patients with a
strong desire for sphincter preservation, if
∙ cCRe – watch and waitf
∙ ycT1 – transanal local excision
∙ ycT2 – radical surgery of rectal cancerc

None

Without difficulties in anal
sphincter preservation

Radical surgery of rectal
cancerc

None None

cT1-2N0 With medical factors
precluding surgery

None Concurrent chemoradiotherapyg Short-course
radiotherapyh

± chemotherapyi

Abbreviations: cTN, clinical tumor, node staging; cCR, clinical complete response; TEM, transanal endoscopic microsurgery, ycT, clinical T staging after
neoadjuvant therapy; APR, abdominoperineal resection; TME, total mesorectal excision; LLNM, lateral lymph node metastasis.
aIt applies to patients with a strong desire to preserve the anal sphincter and who are unwilling to undergo APR.
bSalvage radical surgery of rectal cancer is required if any of the following pathological findings are present after local resection: poorly differentiated tumor
histology, vascular invasion, positive margins, tumor infiltration beyond the outer 1/3 of the submucosal layer (SM3 level), submucosal infiltration >1 mm, or T2
stage tumor. Chemotherapy and radiotherapy should be considered if salvage surgery is not agreed.
cRadical surgery for rectal cancer:
1) Mid-low rectal cancer should undergo TME [150], while upper rectal cancer should undergo wide mesorectal excision (removal of at least 5cm of the rectal
mesentery).
2) Laparoscopic/robot-assisted radical rectal cancer surgery: Despite the advantages of minimally invasive and anus-preserving procedures, the long-term
oncological efficacy still needs further evaluation and is recommended to be performed in experienced centers.
3) Surgical principles of lateral lymph node dissection: The diagnostic criteria for baseline lateral lymph node metastasis (LLNM) are described in the “Imaging
Diagnosis” section. Prophylactic dissection of lateral lymph nodes without confirmed imaging diagnosis is not recommended. For confirmed LLNM on imag-
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WANG et al. 27

ing, preoperative neoadjuvant chemoradiotherapy is recommended, followed by lateral lymph node dissection. If the lymph node disappears on imaging after
treatment, follow-up observation may be conducted.
dIf patients are considering non-radical surgical treatment, conventionally fractionated concurrent chemoradiotherapy with a dose of 50-54 Gy administered in
25-30 fractions is recommended. For eligible centers, intermittent consolidation chemotherapy after conventional fractionated concurrent chemoradiotherapy is
recommended. According to the TAU-TEM trial [151], local excision is prioritized. An intensified local treatment regimen may be considered for patients who
are ineligible for surgery or explicitly refuse surgical treatment, with treatment strategies informed by trials including WW2 and OPERA [152–154]. Risks of
increased bleeding and other toxic reactions need to be thoroughly communicated with the patients. For patients with dMMR/MSI-H, extrapolation from the
results of immunotherapy clinical studies for locally advanced rectal cancer at Memorial Sloan Kettering Cancer Center (MSKCC) and Sun Yat-sen University
Cancer Center [41, 155] may be considered. After MDT discussion, immune checkpoint inhibitors may be administered first, followed by an evaluation for surgery
and the development of a surgical plan. It is strongly recommended to conduct a treatment response assessment using pelvic MRI, abdominal/pelvic CT scans,
colonoscopy, and digital rectal examination (DRE) 2-3 months after treatment completion. For patients undergoing non-radical surgical treatment, close follow-
up is recommended as follows, i) performing colonoscopy and DRE every 3 months within 2 years after treatment, then once every 6-12 months thereafter; ii)
performingMRI scans once every 3-6 months within 2 years after treatment, then once every 6-12 months thereafter; and iii) maintaining the follow-up for at least
5 years. DRE is simple and painless, eligible patients may consider increasing the frequency of examinations.
eCurrently, the internationally recognized criteria for cCR [156] include, i) normal findings on DRE in the original tumor area, with no palpable tumor mass; ii)
no visible tumor signs on endoscopy, or only minimal residual erythematous ulcers or scars; iii) on high-resolution pelvic MRI, substantial reduction, without
observable residual tumormasses orwith only residual fibrosis (may relate to limitedDWI signals, or associatedwith residual bowelwall thickening due to edema),
with no suspicious lymph nodes; iv) endoscopic biopsy is not mandatory for defining cCR. Patients meeting the criteria of DRE, sigmoidoscopy, and MRI cCR
standards should not be performed the endoscopic biopsy.
fThe “watch-and-wait” strategy is currently being explored both internationally and inChina. It should be implementedwith thorough patient communication and
high-frequency follow-up. Additionally, patients who are considered for the “watch-and-wait” approach should be provided with detailed information as follows:
Given the current limitations of diagnostic methods, the concordance rate between cCR and pathological complete response (pCR) remains unsatisfactory. The
risk of tumor residue (including the rectal wall beyond the mucosa and the lymph nodes within the mesentery) and subsequent tumor in situ regrowth and even
distant metastasis exist. Patients are required to follow close post-treatment monitoring. Detailed should also be provided of remedial treatment measures and
consequences following tumor recurrence or metastasis.
gRefer to note b of section 4.1.3.
hRefer to note e of section 4.1.3.
iRefer to note d of section 4.1.3.

4.1.3. Treatment principles for rectal cancer of
cT3/cT4 or N+
This section applies to intermediate and lower rectal

cancer, where the tumor is located less than 10 cm from
the anal verge as assessed by MRI. For high rectal cancer
located more than 10 cm from the anal verge, treatment
principles for colon cancer should be followed. In cases
where risk stratification is well controlled by MRI, strati-
fied treatment may be considered and be informed of the
2017 ESMO and 2020 ASTRO guidelines for rectal cancer
treatment.
4.1.3.1. Treatment principles for rectal cancer
patients with pMMR/MSS or unknown MMR/MS
status
For dMMR/MSI-H patients, especially those with dif-

ficulties in preserving the anal sphincter or unable
to achieve R0 resection in T4b stage, neoadjuvant
immunotherapy may be considered, followed by MDT
evaluation to determine the timing and approach of
surgery. Patients are recommended to be informed of the
MSKCC study on immunotherapy for locally advanced rec-
tal cancer (e.g., Dostarlimab) [41] to aid in drug selection
of neoadjuvant immunotherapy. Besides, similar medica-

tions or participation in clinical trials may be considered
based on the accessibility of the drugs.
Radical surgery for rectal cancer:

1. Mid-low rectal cancer should undergo TME [150], while
upper rectal cancer should undergo wide mesorec-
tal excision (removal of at least 5 cm of the rectal
mesentery).

2. Laparoscopic/robot-assisted radical rectal cancer
surgery: Despite the advantages of minimally invasive
and anus-preserving procedures, the long-term onco-
logical efficacy still needs further evaluation and is
recommended to be performed in experienced centers.

3. Surgical principles of lateral lymph node dissection:
The diagnostic criteria for baseline lateral lymph node
metastasis (LLNM) are described in the “Imaging
Diagnosis” section. Prophylactic dissection of lateral
lymph nodes without confirmed imaging diagnosis is
not recommended. For confirmed LLNM on imaging,
preoperative neoadjuvant chemoradiotherapy is recom-
mended, followed by lateral lymph node dissection. If
the lymph node disappears on imaging after treatment,
follow-up observation may be conducted.
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Stages Stratifications
Grade I
recommendations Grade II recommendations

Grade III
recommendations

cT3Nany and
MRF-a; cT1-2N+

Without difficulties
in anal sphincter
preservation

Concurrent
chemoradiotherapyb ±
interval chemotherapyc

(reassessment) + radical
rectal cancer surgery +
adjuvant
chemotherapyd,e

(Category 1A)

∙ Short-course radiotherapyf +
radical surgery of rectal cancer +
adjuvant chemotherapyd,e

(Category 1B)
∙ For highly selective patients
with low risk of recurrenceg:
chemotherapy (assessment) +
selective chemoradiotherapyh

(reassessment) + radical rectal
cancer surgery ± chemotherapy
(based on postoperative
pathological findings for
chemoradiother-
apy/chemotherapy) (Category
1B)

Radical surgery of
rectal cancer
±Adjuvant
treatmentd,e,i

With difficulties in
anal sphincter
preservation

Concurrent
chemoradiotherapyb

±interval
chemotherapyc

(reassessment) + radical
surgery of rectal cancer
+ adjuvant
chemotherapyd,e

(Category 1A)

∙ Chemotherapyj + concurrent
chemoradiotherapyb

(reassessment) + radical surgery
of rectal cancer ±
chemotherapyd,e,j (Category 1B)

∙ Intensified concurrent
chemoradiotherapy regimenb

(Capecitabine combined with
Irinotecan) (reassessment) +
radical surgery of rectal cancer +
adjuvant chemotherapyd,e

(Category 1B)
∙ Short-course radiotherapyj +
12-16 weeks of chemotherapy +
radical surgery of rectal cancer
(Category 1B)

None

cT3Nany with
MRF+; cT4Nany

k
None Concurrent

chemoradiotherapyb

±Interval
Chemotherapyc

(reassessment) + radical
surgery of rectal cancers
+adjuvant
chemotherapyd,e

(Category 1A)

∙ Chemotherapyj + concurrent
chemoradiotherapyb

(reassessment) + radical surgery
of rectal cancers ±
chemotherapyd,e,j (Category 1B)

∙ Intensified concurrent
chemoradiotherapy regimenb

(capecitabine combined with
Irinotecan) (reassessment) +
radical surgery of rectal cancers
+ adjuvant chemotherapyd,e

(Category 1B)
∙ Short-course radiotherapyf +
12-16 weeks of chemotherapy +
radical rectal cancers surgery
(Category 1B)

None

cT3-4 or N+, or
patients with cCR
after neoadjuvant
chemoradiother-
apy (evaluation
criteria refer to
Notes e in
section 4.1.2)

Preservation of the
anus without
technical difficulties

Radical rectal cancer
surgery ± adjuvant
chemotherapyd,e

∙ Watch and wait (refer toNotes f
in section 4.1.2)l

None

Preservation of the
anus with technical
challenges but
strongly desired by
the patient

Watch and wait (refer to
Notes f in section
4.1.2)l

None None

(Continues)
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WANG et al. 29

Stages Stratifications
Grade I
recommendations Grade II recommendations

Grade III
recommendations

cT3-4 or N+, or
patients do not
undergo
preoperative
radiotherapy due
to preoperative
contraindications
to comprehensive
treatment or other
reasons

After radical surgery
of rectal cancer
pT1-2N0

Observation None None

After radical surgery
of rectal cancer
pT3-4 or N+

patients with no
contraindications to
chemoradiotherapy after
reassessment: adjuvant
chemotherapyd,e,m +

adjuvant
chemoradiotherapyb,e +
adjuvant chemotherapyd

(Category 1A)

∙ Patients with no
contraindications to
chemoradiotherapy after
reassessment: adjuvant
chemoradiotherapyb,e,m +

adjuvant chemotherapyd

(Category 1B)

None

cT3-4Nany With medical
factors precluding
surgery

None ∙ Concurrent chemoradiotherapyb

± Chemotherapyd
None

Abbreviations: cTN, clinical tumor, node staging; pTN, pathological tumor, node staging; MRF, mesorectal fascia; cCR, complete clinical remission.
aThe mesorectal fascia (MRF) is assessed by measuring the closest distance from the tumor to the mesorectal fascia. A negative MRF indicates that the distance
from the tumor to both the mesorectal fascia and the levator ani muscle is greater than 1 mm, with no invasion into the intersphincteric plane.
bThe treatment strategy of preoperative chemoradiotherapy is the standard treatment for locally advanced mid-low rectal cancer (stage II, III) [157–160] (see 4.1.4
Appendix of rectal cancer management). A general trend is to intensify systemic chemotherapy before and after preoperative radiotherapy. Several studies
have shown survival benefits or increased pCR, although the optimal method remains unclear. Concurrent use of Bevacizumab or Cetuximab with rectal can-
cer radiotherapy is not recommended outside of clinical trials. For patients who strongly wish to preserve anus function but face technical difficulties, it may
be beneficial to implement a higher intensity treatment regimen before surgery to achieve a higher pCR rate, for instance, the CinClare study of concurrent
chemoradiotherapy with Capecitabine and Irinotecan [161], the FOWARC study of concurrent chemoradiotherapy with FOLFOX [162], or combining chemother-
apy during the interval period [163], which includs the total neoadjuvant therapy (TNT) approach [164, 165]. The radiation field can refer to the “Consensus and
Contouring Atlas for the Delineation of Clinical Target Volume in Pre-/Post-operative Image-Guided Intensity Modulated Radiotherapy for Rectal Cancer” and
the RTOG pelvic contouring atlas [166]. The surgical approach for rectal cancer radical surgery is determined based on the efficacy evaluation after preoperative
chemoradiotherapy.
cMeasures of tumor regression after intensified chemoradiotherapy are as follows: 1) Prolonging the interval period. After traditional long-course chemoradiother-
apy,waiting for 6-11weeks before surgery allowpatients to recover from the toxicity of preoperative treatment and enable sufficient tumor regression. The feasibility
of R0 resection should be reassessed preoperatively. 2) Consolidation chemotherapy. Studies suggested that adding consolidation chemotherapy after chemora-
diotherapy can further enhance tumor regression and improve pCR rates. Consolidation chemotherapy regimens may include FOLFOX, CAPEOX, 5-FU/LV, or
Capecitabine, with a recommended duration of 12-16 weeks. Surgery should be performed 2-4 weeks after the end of consolidation chemotherapy, following MRI
reassessment. 3) Adopting the TNT treatmentmodel. This model prioritizes concurrent chemoradiotherapy followed by sequential systemic chemotherapy, which
is more conducive to tumor regression and can help avoid TME surgery [164, 165]. A “watch and wait” strategy (see Notes e and f in section 4.1.2) may be con-
sidered for patients achieving cCR based on DRE, rectal MRI, and direct endoscopic evaluation. This non-surgical treatment method should be conducted in
experienced multidisciplinary centers.
dThe postoperative adjuvant chemotherapy regimen is outlined in section “3.1.1.3 Adjuvant chemotherapy after surgery”. Patients receiving preoperative
neoadjuvant chemoradiotherapy should undergo postoperative adjuvant chemotherapy, with a recommended total treatment duration of 6 months [167]. For
patients with pathological stage ≤ ypII after preoperative neoadjuvant chemoradiotherapy, fluoropyrimidine monotherapy may be considered following thorough
communication with the patient [168].
eIt is recommended to start postoperative adjuvant treatment as early as possible, and no later than 8 weeks after surgery. In cases where postoperative complica-
tions such as poor perineal wound healing or delayed recovery of intestinal function occur, the start of postoperative adjuvant radiotherapy may be appropriately
delayed, while it is recommended that this delay should not exceed 12 weeks.
fShort-course radiotherapy: It is recommended to conduct multidisciplinary discussions regarding the use of short-course radiotherapy [169–173], considering the
necessity of downstaging and potential long-term toxic reactions. The specific scheme of classic short-course radiotherapy is 5×5 Gy, once daily, 5 Gy each time,
for a total of 5 days, continuously irradiated. It is recommended to employ Three dimensional-conformal radiation therapy (3D-CRT) or Intensity-modulated
radiation therapy (IMRT) (Volumetric modulated arc therapy [VMAT]). Concurrent use of chemotherapy drugs and targeted drugs is not recommended. For
patients with low recurrence risk (T3) who do not require organ preservation, surgerymay be consideredwithin 1 week after completing short-course radiotherapy.
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30 WANG et al.

Conversely, for patients at high recurrence risk (MRI evaluationwith one of the following: cT4a/b, EMVI+, cN2,MRF+, positive lateral lymphnodes), consolidation
chemotherapy is recommended after short-course radiotherapy, followed by surgical treatment.
gThe indications for selective chemoradiotherapy include low risk of recurrence, mid-upper rectal cancer without difficulty or demand in preserving the anus,
and standard rectal cancer MR staging of cT2N1 and cT3N0-1[174]. It should be noted that preoperative neoadjuvant chemoradiotherapy is still required for cT4
and cN2, and low rectal cancer. In addition, preoperative neoadjuvant chemoradiotherapy is recommended for rectal cancer with positive lateral lymph nodes.
hThe chemotherapy regimen is FOLFOX, 5-6 cycles. Specified strategies are as follows, preoperative neoadjuvant chemotherapy with the FOLFOX regimen for 6
cycles followed by evaluation. If less than four cycles are completed or if tumor regression <20% after completing 5-6 cycles, concurrent chemoradiotherapy may
be performed.
iConsidering the toxicity of chemoradiotherapy, for patients with locally low-risk recurrence (peritoneum covered, MRF−, EMVI−, T3a/b [i.e., tumor invasion
depth of 1-5 mm beyond the muscle layer]), and no difficulty in preserving the anal sphincter, a treatment regimen of surgery plus adjuvant chemotherapy may
be considered [175–177].
jThe combination of chemotherapy+ chemoradiotherapy+ surgery may be considered as a treatment option. The preoperative chemotherapy regimen may refer
to adjuvant chemotherapy, or the research pattern of the PRODIGE 23 study enrolled patients with good physical condition [178, 179].
kFor pMMR/MSS patients, several phase II studies have suggested that combining neoadjuvant chemotherapy with immunotherapy achieved higher pCR
rates [180–184]. The first phase III trial, UNION, which evaluated the sequential treatment of neoadjuvant short-course radiotherapy, immunotherapy, and
chemotherapy for locally advanced rectal cancer, confirmed a significant improvement in pCR. However, long-term efficacy is still under follow-up [185].
lIf non-surgical treatment is considered, it is recommended to prioritize the model of chemotherapy followed by consolidation chemotherapy [179] (see Notes d
of 4.1.2).
mAdjuvant treatment should be performed if comprehensive treatment is acceptable after reassessment. The total duration of adjuvant treatment, including
chemotherapy and radiotherapy, should not exceed 6 months [167].

4.1.4. Appendix of rectal cancer management
4.1.4.1. Principles of radiotherapy

1. The radiation field should include the tumor (or
tumor bed) with a safety margin of 2-5 cm, presacral
lymph nodes, internal iliac lymph nodes, and obtu-
rator lymph nodes. External iliac lymph nodes may
be considered for irradiation when T4 tumors invade
anterior structures.

2. Use three-dimensional precision radiotherapy, such as
3D-CRT/VMAT or IMRT. Efforts should be made to
minimize the inclusion of the small intestine within
the radiation field by changing the patient’s position
or using other methods.

3. Radiation dose: Pelvic dose of 45.0-50.4 Gy over 25-28
fractions, with a single fraction dose of 1.8-2.0 Gy.

4. For resectable tumors or postoperative cases, after
delivering 45 Gy of radiation, additional doses should
be considered for the local tumor or tumor bed to
reduce the volume and dose of intestinal radiation.
For preoperative radiotherapy, an extra dose of 5.4
Gy/3 fractions is recommended, and for postoperative
radiotherapy, 5.4-9.0 Gy/3-5 fractions.

5. Short-course radiotherapy (25 Gy in 5 fractions) fol-
lowed by surgery within 1 week may be considered a
treatment option for rectal cancer patients staged as T3
by endorectal ultrasound or rectal MRI and without a
requirement for sphincter preservation.

6. The dose to the small intestine should be limited to
within 50 Gy. Specific limitations can refer to the dose
constraint parameters recommended by QUANTEC
(volume V15<120mL based on small bowel loops, and
volume V45 <195 mL based on the entire abdominal
cavity).

7. For unresectable tumors, considering the condition of
surrounding normal tissues, the radiation dose can
be locally escalated to 54-56 Gy if technically feasible.
If resection remains unfeasible after assessment, and
surrounding normal tissues can tolerate it, the dose
may be further increased to 60 Gy.

8. Concurrent chemotherapy is not recommended for
short-course radiotherapy. Fluoropyrimidine-based
chemotherapy is used concurrently during long-
course radiotherapy. To preserve the anal sphincter,
strategies including tumor shrinkage improvement
or watch and wait may be required, and concurrent
chemoradiotherapy with Capecitabine plus Irinotecan
may be considered. Synchronous Irinotecan adminis-
tration should be based on UGT1A1 gene typing. The
recommended doses for patients with UGT1A1*1*1
(6/6 type) or UGT1A1*1*28 (6/7 type) genotype are
80 mg/m2 once a week and 65 mg/m2 once a week,
respectively.

9. For patients with limited liver or lungmetastases, such
as oligometastasis, radiation therapy may be appro-
priate for highly selected cases or those involved in
clinical trials. Highly conformal radiation techniques
should be applied in such cases. The recommended
techniques include stereotactic body radiotherapy,
IMRT, and 3D-CRT (Category 3).

10. Themanagement of adverse events includes: 1) Provid-
ing guidance and the use of vaginal dilators for female
patients to alleviate symptoms of vaginal stenosis. 2)
Informing male patients about the risk of infertility
and providing information on relevant sperm banks. 3)
Informing female patients about the risk of infertility
and providing information on egg, oocyte, and ovarian
tissue banks before treatment.
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4.1.4.2. Common chemotherapy regimens
4.1.4.2.1. Concurrent chemoradiotherapy regimens

∙ Radiotherapy+ Capecitabine: Radiotherapy for 5 weeks
with concurrent Capecitabine 825 mg/m2 twice a day, 5
days per week.

∙ Radiotherapy + 5-FU Continuous Infusion: 225
mg⋅m−2

⋅d−1, continuously infused during radiotherapy,
5 days per week.

∙ Radiotherapy + Irinotecan combined with
Capecitabine: For UGT1A1*1*1 (6/6 type) and
UGT1A1*1*28 (6/7 type) genotypes, the recommended
doses of Irinotecan are 80 mg/m2 once a week and 65
mg/m2 once a week, respectively; Capecitabine 625
mg/m2 twice a day, 5 days per week.

4.1.4.2.2. Postoperative adjuvant chemotherapy regi-
mens
The regimens are described in “3.1.1.4 Common post-

operative adjuvant chemotherapy regimens for colon
cancer”.
4.2. Treatment principles formetastatic rectal cancer
4.2.1. Treatment principles for synchronous
metastatic rectal cancer
For synchronousmetastatic rectal cancer, where the pri-

mary rectal tumor and distant metastases are present at
the same time, both local treatment for the primary tumor
and systemic treatment for distant metastases are neces-
sary. The order of local and systemic treatments should
be decided through MDT discussions. In general, priority
should be given to addressing the highest health threat,
while referring to the treatment principles for metastatic
colon cancer and stratifying treatment based onMMR/MS
status.

Stratificationsa

Primary tumor
Metastatic
tumor

Grade I
Recommendations

Grade II
Recommendations

Grade III
Recommendations

Resectable, lower than
moderate risk of
recurrence

Resectable Same as “3.2.1.1 Treatment principles for initially resectable metastatic colon
cancer”

Unresectable Same as “3.2.1.2 Treatment principles for initially unresectable metastatic colon
cancer”

Resectable, high and
very high risk of
recurrence

Resectable Concurrent
chemoradiotherapyb +
systemic therapyc +
surgeryd

Systemic therapyc ±
concurrent
chemoradiotherapyb +
surgeryd

None

Unresectable Systemic therapyc

MDT evaluation of
resectability

Short course
radiotherapy + systemic
therapyc

None

Unresectable Resectable Systemic therapyc +
concurrent
chemoradiotherapyb

MDT evaluation of
resectability

Systemic therapyc ±
radiotherapyb

None

Unresectable Systemic therapyc ±
radiotherapyb

None None

Abbreviations: MDT, multidisciplinary team.
aThe risk assessment for local recurrence of primary rectal tumors follows the ESMO classification method. In brief, moderate risk includes very low T2,
low/medium/high T3c/d, N1-2 (non-extra mesorectal spread), MRF−, EMVI−, and high risk includes very low T3, low/medium T3c/d, N1-2 (extramesorec-
tal spread), MRF−, EMVI+, and very high risk includes very low T4, low/medium/high T3 with MRF+, T4b, lateral lymph node involvement. The criteria for
determining the resectability of metastases are described in the colon cancer section.
bThe information on radiotherapy is detailed in section “4.1.3 Treatment principles for rectal cancer of cT3/cT4 or N+”.
cDetailed information on systemic chemotherapy can be found in the relevant sections on colon cancer.
dSurgery may involve simultaneous or staged resection of the primary rectal tumor and distant metastases.
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4.2.2. Treatment principles for postoperative recur-
rent metastatic rectal cancer
The treatment principles for postoperative recurrent

metastatic rectal cancer can be informed in the section

“3.2.2 Treatments of recurrent metastatic colon cancer”.
Stratified treatment based on MMR/MS status of patients
should be applied.

4.2.2.1. Treatment principles for locally recurrent rectal cancer after surgery

Objectives Grade I recommendations
Grade II
recommendations

Grade III
recommendations

Diagnosis of postoperative
recurrence

∙ Clinical symptomsa, physical signsb
∙ Digital rectal exam (including vaginal
exam in females)

∙ Blood CEA and CA199 level
∙ Colonoscopy + biopsyc
∙ Pelvic enhanced MRI
∙ Contrast-enhanced thoracoabdominal
CT

∙ Contrast-enhanced
pelvic CT

∙ Rectal endoscopic
ultrasound

∙ Pelvic/perineal
mass puncture
biopsyc

∙ PET/CT
∙ Surgical
exploration with
biopsyc

Classifications and evaluation
of postoperative recurrence

∙ Comprehensive discussion with MDTd
∙ Leeds classificatione
∙ Assessment of surgical resectabilityf

Treatment of locally recurrent
disease without distant
metastasis (resectablef, no
prior chemoradiotherapy)

∙ Concurrent chemoradiotherapy,
followed by surgery ± adjuvant
chemotherapy

∙ Surgery (if intolerant to
chemoradiotherapy)

∙ Chemotherapy alone (if intolerant to
surgery)

Surgery ±
postoperative
radiother-
apy/chemotherapy

None

Treatment of locally recurrent
disease without distant
metastasis (resectablef, with
prior chemoradiotherapy)

∙ Surgery ± postoperative chemotherapy
∙ Chemotherapy alone (if intolerant to
surgery)

Palliative treatment None

Treatment of locally recurrent
disease without distant
metastasis (unresectablef)

∙ With previous chemoradiotherapy:
palliative treatment

∙ Without previous chemoradiotherapy:
chemoradiotherapy

∙ All patients should be evaluated for the
possibility of re-resection after
treatment

Palliative treatment None

Treatment of locally recurrent
rectal cancer with distant
metastasis

Refer to “4.2.1 Treatment principles for synchronous metastatic rectal cancer”

Abbreviations: CA199, carbohydrate antigen 199; CEA, carcinoembryonic antigen; CT, computed tomography; MRI, magnetic resonance imaging; PET, positron
emission tomography; MDT, multidisciplinary team.
aLocal recurrence symptoms: Common symptoms such as pelvic or perineal pain, altered sensation, discomfort, etc. Other symptoms include rectal bleeding,
increased frequency of bowel movements, and symptoms similar to primary rectal cancer. These symptoms are mainly observed in patients who have undergone
anterior resection (AR) for rectal cancer.
bLocal recurrence signs: A perineal or pelvic mass is the most common sign of local recurrence rectal cancer. In female patients, a pelvic or perineal lesion can be
palpated through the vaginal exam. In patients who have undergone AR surgery, a digital rectal exam may detect lower pelvic lesions or anastomotic recurrence.
cPost-recurrence pathological biopsy: Treatment can generally begin based on clinical and imaging findings.However, if the patientmay undergo organ-destructive
curative surgery (e.g., pelvic visceral clearance surgery) after diagnosis, pathological confirmation of tumor recurrence is necessary.
dMDT evaluation of recurrence after rectal cancer surgery: In addition to routine participation in colorectal cancer MDT disciplines, other specialties such as
urology, gynecology, plastic surgery, etc., may be involved based on the site of tumor recurrence.
eLeeds classification for postoperative recurrence [186].
fAssessment of resectability of local recurrence after rectal cancer surgery: Contraindications for surgery are detailed in section “4.2.2.1.2 Surgical contraindi-
cations for local recurrence of rectal cancer”. The central type of Leeds classification has the highest resection rate, while the lateral type has the lowest
[187–192].
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For more specific details on diagnostic imaging, please
refer to “2.2 Basic principles for diagnosis”. For the
overall diagnostic and treatment process of local recur-
rence after rectal cancer surgery, see “4.2.2.1.3 Diagnostic
and treatment process for postoperative recurrence
of rectal cancer”.
4.2.2.1.1. Leeds classification method for locally
recurrent rectal cancer [186]

Anatomical
types Definitions
Central type The lesion is confined to pelvic organs or

connective tissue, without invading the bony
pelvis.

Lateral wall
type

The lesion involves structures of the pelvic
sidewall, including the sciatic foramina and
extended through this area to affect the sciatic
nerve, which innervates the piriformis muscle
and the glyteal region.

Sacral side
type

The lesion is located in the presacral space,
adherent to or invading the sacrum.

Mixed type A combination of sacral side and lateral wall
involvement.

4.2.2.1.2. Surgical contraindications for local recur-
rence of rectal cancer

Relative
contraindications Absolute contraindications
Presence of distant
metastases

Tumor encasement of the
internal iliac vessels

Initial presentation as
Stage IV

Tumor extending beyond the
sacrospinous ligament (i.e.,
extra pelvic extension through
the sciatic foramina)

Extensive involvement
of the pelvic sidewalls

Lower limb edema due to
compression of lymphatics or
veins

Anticipated R1 or R2
resection only

Bilateral ureteral obstruction
or hydronephrosis

Involvement of sacrum
above S2-S3 junction

Poor general condition

Abbreviations: R1, microscopic residual tumor.

4.2.2.1.3. Diagnostic and treatment process for postoperative recurrence of rectal cancer (Figure 1)

F IGURE 1 The diagnostic and treatment process for postoperative recurrence of rectal cancer. Abbreviations: CEA, carcinoembryonic
antigen; CT, computed tomography; MRI, magnetic resonance imaging; FDG-PET, A fludeoxyglucose-18 (FDG)-positron emission
tomography (PET); SUV, standardized uptake value; MDT, multidisciplinary team.
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4.2.2.2. Treatment principles for postoperative
metastatic rectal cancer

Refer to “3.2.2 Treatment of recurrent metastatic
colon cancer after surgery”.

4.2.3. Follow-up for rectal cancer

Purposea,b
Grade I
recommendations

Grade II
recommendations

Grade III
recommendations

Postoperative follow-up
of stages I-III cancer
patients

Follow-up frequency
∙ Stage I: Every 6 months for 5 years
∙ Stages II-III: Every 3 months for 3 years;
then every 6 months until 5 years
postoperatively; annually after 5 years

Higher frequency of
follow-up compared to
Grade I recommendations

None

Follow-up contents (each time, unless
otherwise specified)
∙ Physical examination, emphasizing DRE
∙ Blood CEA testing
∙ Liver ultrasound examination (for stages
I-II)

∙ Contrast-enhanced pelvic MRI annually
∙ Contrast-enhanced thoracoabdominal CT
annually (for stage III or in case of
abnormal CEA, ultrasound)

∙ Colonoscopyc,d

∙ Contrast-enhanced
abdominal CT

∙ Testing for previously
elevated markers

∙ Liver ultrasound
contrast-enhanced
imaginge

∙ PET/CTf

Follow-up after R0
resection/destruction of
metastatic lesions in
stage IV patients

Follow-up/monitoring frequency: Every 3
months for the first 3 years, then every 6
months until 5 years, annually after 5 years,

Higher frequency of
follow-up compared to
Grade I recommendations

None

Follow-up/monitoring contents:
∙ Physical examination
∙ Blood CEA level
∙ Contrast-enhanced thoraco-abdominal CT
and contrast-enhanced pelvic MRI every
6-12 months

∙ Chest X-ray
∙ Abdominal and pelvic
ultrasound examination

∙ Testing for previously
elevated markers

∙ Colonoscopyc,d

∙ Liver ultrasound
contrast-enhanced
imaginge

∙ PET/CTf

Abbreviations: CEA, carcinoembryonic antigen; CT, computed tomography; DRE, digital rectal examination; MDT, multidisciplinary team; MRI, magnetic
resonance imaging; PET, positron emission tomography.
aThe primary purpose of follow-up/monitoring is to detect recurrent or metastasis that may be treated with potentially curative intent, while also considering
the cost-effectiveness from a health economics perspective. There is no high-level evidence in evidence-based medicine to support the definition of the best
follow-up/monitoring strategy.
bIf the patient’s physical condition does not allow for anticancer treatment in case of recurrence, routine tumor follow-up/monitoring is not advocated.
cThe primary purpose of postoperative colonoscopy follow-up for rectal cancer is to detect new adenomas or multiple primary cancers. Local recurrence at the
anastomosis site of higher rectal cancer is rare, while local recurrence at the anastomosis site of lower rectal cancer can be monitored by DRE.
dStrategies for colonoscopy [147]: Colonoscopy is recommended within 1 year after surgery. If a preoperative colonoscopy cannot be performed due to tumor
obstruction, a colonoscopy examination should be conducted 3-6 months after surgery. If progressive adenomas (tubulovillous adenoma with a diameter > 1 cm,
or high-grade dysplasia) are found during each colonoscopy, a re-examination should be conducted within 1 year. If no progressive adenomas are found during
each colonoscopy, re-examinations should be conducted within 3 years and then every 5 years.
eIt is applicable when liver metastasis is suspected with ordinary ultrasound or CT examination.
fPET/CT is only recommended for clinical suspicion of recurrence while routine imaging is negative, for instance, persistent elevation of CEA level. PET is not
recommended as a routine follow-up/monitoring tool.

Recent studies have shown that dynamic ctDNA mon-
itoring helps to provide early warning of postoperative
recurrent metastasis [68, 69, 148], but there is still con-

troversy over whether it should be routinely used for
postoperative follow-up and to guide treatment.
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5. Genetic screening and diagnostic principles for hereditary colorectal cancer

Clinical
assessments Grade I recommendations Grade II recommendations Grade III recommendations
General
principles of
screening for
hereditary
colorectal
cancer [193]

All colorectal cancer patients should be asked
about their family history of tumors and
confirmed about bowel polyps. Patients who meet
the following criteria should undergo
disease-specific screening:
1. Patients with ≥20 polyps throughout the

colorectum or individuals in families with
confirmed familial adenomatous polyposis
(FAP) should undergo FAP screening [194].

2. Patients with obvious pigmented lesions on
the oral mucosa, lips, nose, cheeks, periorbital
region, genitalia, extremities, perianal area, or
individuals in families with confirmed
Peutz-Jeghers syndrome (PJS) should undergo
PJS screening.

3. Colorectal cancer patients aged ≤70 years
should all undergo Lynch syndrome screening
after excluding FAP and PJS.

Patients with ≥10 polyps
throughout the colorectum or
individuals in families with
FAP should undergo FAP
screening [194].

Colorectal cancer patients
should all undergo Lynch
syndrome screening after
excluding FAP and PJS.

Screening for
FAP [195, 196]

Patients with 10-20 intestinal polyps found during
endoscopy should be alert to the possibility of
polyposis caused by germline gene mutations. A
detailed family history should be obtained. A
physical examination should be performed to
determine whether the patient has characteristic
features such as congenital hypertrophy of the
retinal pigment epithelium (CHRPE) [197],
cranial osteomas [198], or the possibility of
abdominal desmoid tumors [199]. The presences
of CHRPE, smooth abdominal masses, or cranial
osteomas suggests a high likelihood of hereditary
polyposis syndrome. Regardless of family history,
regular colonoscopy is recommended, and
further examination should be conducted at
tertiary or provincial cancer specialized hospitals.

For patients with ≥20
intestinal polyps found during
endoscopy, it is essential to
inquire about family history
and perform cranial,
abdominal, and fundus
examinations. Additionally,
colonoscopy may be
recommended for their
first-degree relatives, who
should further receive
consultation at tertiary or
provincial cancer specialized
hospitals. Regardless of family
history, all patients may be
recommended for FAP genetic
screening [200] (seeFigure 2).

For patients with ≥10 intestinal
polyps found during endoscopy,
a physical examination should
be performed to determine
whether the patient has
characteristic features such as
CHRPE, cranial osteomas, or
the possibility of abdominal
desmoid tumors. The presences
of CHRPE, smooth abdominal
masses, or cranial osteomas
suggests a high likelihood of
hereditary polyposis syndrome.
Regardless of family history, it is
recommended to perform
regular colonoscopy and
genetic screening for FAP (see
Figure 2).

Screening for
Lynch
syndrome
[201–204]

Patients who meet the following criteria should
be highly suspected as a Lynch syndrome family
and recommended for further genetic testing (see
Figure 3) [205, 206]: There are at least two cases
of histologically confirmed colorectal cancer in
the family, of which two cases are in the
relationship between parents and children or
siblings (first-degree relatives), and any of the
following conditions are met:
1. At least one case is a patient with multiple

colorectal cancers including adenomas.
2. At least one case of colorectal cancer

occurring before the age of 50.
3. At least one case of Lynch syndrome-related

extracolonic malignancy in the family,
including gastric cancer, endometrial cancer,
small intestine cancer, ureteral and renal
pelvis cancer, ovarian cancer, and
hepatobiliary system cancer [207].

Patients with colorectal cancer
aged ≤70 years are
recommended for Lynch
syndrome genetic screening
(see Figure 4) [208–212].

All colorectal cancer patients
are recommended for Lynch
syndrome genetic screening
(see Figure 4) [208–212].

(Continues)
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Clinical
assessments Grade I recommendations Grade II recommendations Grade III recommendations
Screening for
PJS [213]

1. When encountering pediatric cases of intestinal
intussusception or rectal bleeding of unknown
causes and obvious pigmented lesions on the
oral mucosa, lips, nose, cheeks, periorbital
region, genitalia, extremities, or perianal area, a
family history should be inquired, and the
possibility of PJS should be alerted. Patient
should be advised to seek medical consultation
at tertiary or provincial cancer specialized
hospitals.

2. When obvious pigmented lesions are found on
the oral mucosa, lips, nose, cheeks, periorbital
region, genitalia, extremities, or perianal area in
adults, a family history should be inquired, and
gastroenterography or intestinal endoscopy
should be recommended. If intestinal polyps are
found or there is a family history of tumors, the
patient should seek medical consultation at
tertiary or provincial cancer specialized
hospitals.

When obvious pigmented
lesions are found on the oral
mucosa, lips, nose, cheeks,
periorbital region, genitalia,
extremities, or perianal area in
adults, a family history should
be inquired, and
gastroenterography should be
recommended. If small
intestinal polyps are found or
there is a family history of
tumors, STK11 gene mutation
testing should be conducted
[214].

None

Management
strategies after
genetic
screening

1. Carriers of FAP gene mutations [215]:
1. Undergo colonoscopy annually from the age

of 10-15.
2. If advanced dysplasia is found in the polyps,

prophylactic colorectal resection surgery
may be recommended based on the number
and distribution of polyps.

2. Carriers of Lynch syndrome genetic mutations
[23]:
1. MLH1 orMSH2mutation carriers: Undergo

colonoscopy every 1-2 years from the age of
20-25;MSH6 or PMS2mutation carriers:
Undergo colonoscopy every 1-2 years from
the age of 25-30.

2. Undergo esophagogastroduodenoscopy
every 1-2 years from the age of 30-35.

3. For women who have given birth,
prophylactic hysterectomy and bilateral
salpingo-oophorectomy may be considered;
those who have not undergone prophylactic
surgery should undergo endometrial biopsy
every 1-2 years to rule out the risk of
endometrial cancer when asymptomatic, and
should undergo regular vaginal ultrasound
and serum CA125 testing to exclude the risk
of ovarian cancer.

3. For families with confirmed pathogenic
germline mutations, carriers of mutations
should follow the above scheme for follow-up,
and non-carriers of mutations may undergo
general population screening.

4. For families with unclear germline gene
mutations, it is recommended to discuss with
the physician and decide on a recheck and
follow-up strategy based on family history and
clinical manifestations.

None None
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Abbreviations: CHRPE, congenital hypertrophy of the retinal pigment epithelium; FAP, familial adenomatous polyposis; PJS, Peutz-Jeghers syndrome; STK11, ser-
ine/threonine kinase 11;MSH2,mutS homolog 2;MLH1,mutLhomolog 1;MSH6,mutS homolog 6;PMS2, postmeiotic segregation increased 2; CA125, carbohydrate
antigen 125.

F IGURE 2 Familial adenomatous polyposis genetic testing process. Abbreviations: APC, adenomatous polyposis coli;MUTYH, mutY
DNA glycosylase.

F IGURE 3 Lynch syndrome familial hereditary genetic testing scheme 1. Abbreviations:MSH2, mutS homolog 2;MLH1, mutL homolog
1;MSH6, mutS homolog 6; PMS2, postmeiotic segregation increased 2.
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38 WANG et al.

F IGURE 4 Lynch syndrome familial hereditary genetic testing scheme 2. Abbreviations: BRAF, v-raf murine sarcoma viral oncogene
homolog B; MSI-H, microsatellite instability-high; MMR, mismatch repair; IHC, Immunohistochemistry;MLH1, mutL homolog 1.
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APPENDIX
CSCO categories of evidence and consensus

Evidence characteristics
Category Level Source CSCO expert consensus
1A High Rigorous meta-analyses, large-scale

randomized controlled trials
Unanimous Consensus (Supporting
Opinions ≥80%)

1B High Rigorous meta-analyses, large-scale
randomized controlled trials

Basic Consensus (Supporting Opinions
60%-80%)

2A Relatively low Meta-analyses of moderate quality,
small-scale randomized controlled trials,
well-designed large retrospective studies,
case-control studies

Unanimous Consensus (Supporting
Opinions ≥80%)

2B Relatively low Meta-analyses of moderate quality,
small-scale randomized controlled trials,
well-designed large retrospective studies,
case-control studies

Basic Consensus (Supporting Opinions
60%-80%)

3 Low Non-controlled single-arm clinical studies,
case reports, expert opinions

No consensus with significant
controversy (supporting opinions <60%)

The recommendation grades of the CSCO Guidelines

Recommendations
grade Criteria
Grade I
recommendations

Category 1A evidence and partial Category 2A evidence:
CSCO Guidelines classify Category 1A evidence, as well as partial high-consensus Category 2A evidence
with good accessibility in China, as Grade I recommendations. Specifically, this includes interventions
with well-defined indications, good accessibility, stable value in cancer treatment, and inclusion in the
“National Basic Medical Insurance, Work-related Injury Insurance, and Maternity Insurance Drug
Catalogue.”

Grade II
recommendations

Category 1B evidence and partial Category 2A evidence:
CSCO Guidelines categorize Category 1B evidence, as well as partial Category 2A evidence with high
expert consensus but limited accessibility in China, as Grade II recommendations. Specifically, this
includes randomized controlled trials conducted in China and internationally, which provide high-level
evidence but may have limited accessibility or cost-effectiveness. Measures that demonstrate clear
clinical benefits but are expensive may also be considered Grade II recommendations, taking into
account the potential benefits for patients.

Grade III
recommendations

Category 2B evidence and Category 3 evidence:
For certain clinical practices that are commonly used or have exploratory value, although the evidence
from evidence-based medicine is relatively limited, if the expert consensus deems them acceptable, they
are classified as Grade III recommendations.
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