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Abstract 

Purpose Colorectal cancer is a common malignant tumor worldwide. In China, the ratio of rectal cancer to colon 
cancer in terms of incidence is close to 1: 1. Low rectal cancer accounts for more than half of all cases of rectal cancer. 
In recent years, the proportion of rectal cancer has trended downward, however the incidence of rectal cancer in 
younger adults is increasing. The CACA Guidelines for Holistic Integrative Management of Rectal Cancer were edited 
to help improve the diagnosis and comprehensive treatment in China.

Methods This guideline has been prepared by consensuses reached by the CACA Committee of Colorectal Cancer 
Society, based on a careful review of the latest evidence including China’s studies, and referred to domestic and inter-
national relative guidelines, also considered China’s specific national conditions and clinical practice.

Results The CACA Guidelines for Holistic Integrative Management of Rectal Cancer include the epidemiology of rec-
tal cancer, prevention and screening, diagnosis, treatment of nonmetastatic and metastatic rectal cancer, follow-up, 
and whole-course rehabilitation management.

Conclusion Committee of Colorectal Cancer Society, Chinese Anti-Cancer Association, standardizes the diagnosis 
and treatment of rectal cancer in China through the formulation of the CACA Guidelines.

Keywords Rectal cancer, Guideline, Screening, Diagnosis, Treatment, Rehabilitation management, Holistic integrative 
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1  Epidemiology
Colorectal cancer (CRC) is a common malignant tumor, 
and its incidence and mortality are continually increas-
ing. According to global cancer statistics [1, 2], in 2020, 
there were 555, 000 new cases of CRC in China, ranking 
CRC as the third-most common cancer among all malig-
nant tumors. The incidence of CRC was 23.9/100,000, 
and it was higher in males than in females, with 319, 000 
males and 236, 000 females affected. The mortality rate 
was 12.0/100, 000, which ranks fifth among all cancers. 
Of the deaths due to CRC, there were 165, 000 in males 
and 121, 000 in females, and the mortality rates were 
14.8/100,000 and 9.4/100,000, respectively. According to 
the latest statistical data from the National Cancer Center 
[3–5], the new cases of CRC in China account for 9.9% of 
all new malignant tumors. The incidence varies in differ-
ent regions and is much higher in urban areas (33.5 / 100, 
000) than in rural areas (21.4 / 100, 000). In addition, the 
incidence differs significantly among the eastern, central, 
and western regions, with the 24.8/100, 000 in the eastern 
region being significantly higher than the 19.1/100,000 
in the central region and 19.8/100, 000 in the western 
region. The number of deaths due to CRC also varies 
across different regions, and the mortality rate is signifi-
cantly higher in urban areas (16.1/100, 000) than in rural 
areas (10.5/100, 000). In addition, the mortality rate is 
significantly higher in the eastern region (15.7/100, 000) 
than in the central region (12.5/100,000) and western 
region (12.2/100,000). In China, the ratio rectal cancer 
(RC) to colon cancer (CC) in terms of incidence is close 
to 1: 1. Low RC accounts for a high proportion, up to 60% 
to 75%, of all cases of RC. In recent years, the proportion 
of RC has trended downward, but the proportion of RC 
in young patients is high, ranging from 10% to 15% [6].

2  Prevention and screening
2.1  Preventive actions
The exact etiology of RC is unclear and may be associated 
with various factors, such as diet, environment, genetics, 
and mental factors. Studies have shown that maintaining 
a healthy lifestyle and measures [7] such as health exami-
nation, tumor screening, and management of precan-
cerous lesions can effectively reduce the incidence and 
mortality of RC for people of different sexes, ages and 
genetic factors.

2.1.1  Recommended level I preventive measures

(1) People are recommended to maintain healthy eating 
habits, have an appropriate and balanced diet plan 
and reduce their intake of red meat and marinated 
products. The intake of plant-based foods should be 

emphasized, along with eating more coarse grains, 
vegetables and fruits, and the diet plan should be 
adjusted according to their stool patterns. The con-
sumption of alcoholic beverages should be limited.

(2) People are advised to maintain a healthy lifestyle 
and a healthy weight by exercising actively. A con-
sistent, healthy sleep schedule and smoking cessa-
tion are recommended.

(3) Exposure to environmental carcinogens, including 
those considered chemical, physical, biological, etc., 
should be reduced.

(4) The management of individuals’ health should be 
considered. The tumor-promoting effects of hered-
ity, immune and endocrinological factors should be 
understood.

(5) It is also suggested to be mentally healthy and opti-
mistic and to have good social connections.

2.1.2  Recommended level II preventive measures
The early detection of precancerous RC lesions, early 
diagnosis, and early treatment can reduce the incidence 
of RC and improve the cure rate.

Precancerous lesions Precancerous lesions include tra-
ditional adenomas (tubular adenoma, villous adenoma, 
tubulovillous adenoma), serrated adenomas (traditional 
serrated adenoma, sessile serrated lesions, sessile ser-
rated lesions with atypical hyperplasia, etc.), heredi-
tary syndromes (polyposis and nonpolyposis), atypical 
hyperplasia associated with inflammatory bowel disease 
(intraepithelial neoplasia), and aberrant crypt foci. In 
particular, all lesions with atypical hyperplasia are con-
sidered precancerous lesions.

Principle of treatment: the resection of adenomas and 
follow-up examinations can significantly reduce the 
occurrence of RC. There is no clear evidence on the can-
ceration rate and prognosis of lesions ≤5 mm in diameter. 
Aggressive treatment may not be required for elevated 
and superficial elevated adenomas ≤5 mm. However, for 
superficial depressed lesions ≤5 mm, there is still a pos-
sibility of canceration and submucosal infiltration, and 
these lesions should be resected. Most benign rectal 
tumors are adenomas that can be cured by endoscopic 
resection [8].

Endoscopic classification of precancerous lesions (develop‑
mental morphological classification) 

(1) Elevated type: The lesion is visibly elevated from 
the intestinal lumen, with the diameter of the 
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base being significantly smaller than the maxi-
mum diameter of the lesion (pedunculated or 
subpedunculated); or the lesion is hemispheri-
cal, with the diameter of the base being signifi-
cantly larger than that of its head. There are 
three subtypes:

1) Ip: this type is pedunculated and refers to a lesion 
with an obvious pedicle at the base that is con-
nected to the intestinal wall;

2) Isp: the subpedunculated type, which refers to a 
lesion with an obvious subpedicle at the base that 
is connected with the intestinal wall;

3) Is: a lesion visibly elevated on the mucosal sur-
face, without any obvious pedicle structures at 
the base, for which the diameter at the base is 
significantly smaller or larger than the maximum 
diameter at the head.

(2) Flat type: Highly flat or flat and elevated lesions are 
collectively referred to as the flat type, which can be 
divided into 5 subtypes:

1) IIa: a flat lesion or slightly higher lesion rela-
tive to the surrounding mucosa, with a diam-
eter < 10 mm;

2) IIb: a lesion that has almost no differences from 
the surrounding mucosa in terms of height;

3) IIa + dep: a lesion with a shallow depression on 
type IIa lesions;

4) LST-NG: nongranular laterally spreading adeno-
mas, which are divided into the flat type (type IIa) 
and pseudodepressed type (type IIa + IIc, type 
IIc + IIa);

5) LST-G: granular laterally spreading adenomas, 
which are divided into the granular homogene-
ous type (type IIa) and nodular mixed type (type 
IIa, type Is + IIa, type IIa + Is).

(3) Superficial depressed type: the lesion is visibly 
depressed relative to the surrounding mucosa and 
can be divided into the following 4 types:

1) IIc: The lesion is slightly depressed relative to the 
surrounding normal mucosa;

2) IIc + IIa: a depressed lesion with elevated areas;
3) IIa + IIc: an elevated lesion with depressed areas, 

but the elevated areas are relatively flat;
4) Is + IIc: an elevated lesion with depressed areas, 

but the elevated areas are relatively raised. This 
type of lesion extensively infiltrates the submucosa; 
thus, endoscopic treatment is not indicated [9].

Treatment methods 

(1) Rectal lesions less than 5 mm can be removed by 
polypectomy with hot biopsy forceps.

(2) Type Ip, Isp, and Is elevated lesions can be resected 
using endoloop-assisted polyp electrotomy.

(3) Type IIa and IIc lesions and some Is lesions can be 
completely resected and treated with endoscopic 
mucosal resection (EMR).

(4) For lesions with a maximum diameter > 20 mm 
should be resected immediately under endoscopy, 
adenomas with a false-negative lifting sign, residual 
lesions after EMR measuring more than 10 mm, 
recurrent lesions for which retreatment with EMR 
is difficult, and low rectal lesions that cannot be 
confirmed as carcinoma by repeated biopsy, endo-
scopic submucosal dissection (ESD) is recom-
mended.

(5) The endoscopic procedure should be selected based 
on subtype for laterally spreading tumors: pseu-
dodepressed LST-NG and nodular mixed LST-G 
lesions are prone to submucosal infiltration and 
should be resected en bloc through ESD; flat LST-
NG and granular homogeneous LST-G lesions 
can be resected piecemeal through EMR or ESD, 
depending on lesion size.

2.2  Screening
2.2.1  RC screening in the natural population

General population People aged 50 to 74 years are rec-
ommended to undergo screening for RC [10, 11]. Colo-
noscopy should be performed every 5 ~ 10 years. If the 
subject refuses to undergo a screening colonoscopy, a 
high-risk factor questionnaire and fecal immunochemi-
cal test (FIT) are recommended. Further colonoscopy is 
required for those showing positive results in any test. If 
a colonoscopy is not possible, multitarget fecal FIT-DNA 
testing may be considered. A digital rectal exam (DRE) 
can also be used for RC screening. It remains unclear 
whether people over 74 years should continue to be 
screened [12, 13].

High‑risk population The high-risk population refers to 
the population with a history of colorectal adenoma, fam-
ily history of CRC, and diagnosis of inflammatory bowel 
disease. For the high-risk population, if CRC or advanced 
adenoma (diameter ≥ 1 cm, with villous structures or 
high-grade intraepithelial neoplasia) has been diagnosed 
in more than 2 relatives, a colonoscopy is recommended 
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every 5 years from the age of 40 years or 10 years earlier 
than the youngest age at which CRC was first diagnosed 
in the family. Annual colonoscopy is recommended for 
patients with adenomatous polyposis syndrome or carri-
ers with pathogenic mutations. For those carrying patho-
genic mutations and a family history of Lynch syndrome, 
colonoscopy once every 2 years is recommended starting 
at the age of 20 to 25 years until the age of 40 years, and 
then annually thereafter.

Screening methods (1) questionnaire; (2) FIT; (3) mul-
titarget fecal FIT-DNA testing; (4) DRE; and (5) rectos-
copy/total colonoscopy.

2.2.2  Hereditary CRC screening
Approximately 1/3 of CRC patients have a genetic 
predisposition, and 5% to 6% of these cases are hered-
itary CRC caused by clearly inheritable germline gene 
mutations. Hereditary CRC can be generally divided 
into the following two types according to the pres-
ence of polyps: nonpolyposis CRC, including Lynch 
syndrome and Familial Colorectal Cancer Type X; 
and CRC characterized by polyposis, including famil-
ial adenomatous polyposis (FAP), MUTYH-associ-
ated polyposis, Peutz – Jeghers syndrome, juvenile 
polyposis syndrome, etc.

Clinical screening and genetic diagnosis of lynch syn‑
drome Lynch syndrome accounts for 2% to 4% of all 
CRC cases and is the most common hereditary CRC 
syndrome [14]; this condition develops through auto-
somal dominant inheritance and may lead to the devel-
opment of colorectal tumors and tumors at other sites 
(e. g., endometrium, ovaries, and stomach). It is now 
clear that Lynch syndrome-associated pathogenetic 
genes include MLH1, MSH2, MSH6, and PMS2 genes 
in the mismatch repair (MMR) gene family, as well as 
EPCAM gene.

(1) Clinical screening: Amsterdam diagnostic criteria 
I and II and other criteria are commonly used as 
screening criteria. Based on the current trends in 
family downsizing in China, the National Collabo-
rative Group on Hereditary Colorectal Cancer pro-
posed a family-related criteria for Lynch syndrome 
in China in 2003: at least 2 cases of histopathologi-
cally confirmed CRC in the family, of which at least 
2 are in first-degree relatives, and any of the follow-
ing conditions:

1) At least 1 case of multiple CRC (including ade-
noma) in the family;

2) At least 1 case of CRC in a family member 
< 50 years old at the initial diagnosis;

3) At least one family member suffering from a 
Lynch syndrome-related parenteral malignancy 
(including gastric, endometrial, intestinal, ure-
teral, renal pelvis, ovarian, and hepatobiliary can-
cers) [15].

(2) Molecular screening: MMR gene mutations 
should be detected in Lynch syndrome patients 
[16]. Immunohistochemistry can be conducted 
to detect the presence or absence of MMR pro-
teins, and polymerase chain reaction (PCR) can 
be conducted to detect the status of microsatellite 
instability (MSI). Clinical screening and molecu-
lar screening are recommended. Lynch syndrome 
is highly suspected when immunohistochemistry 
suggests deficiency mismatch repair (dMMR) or 
microsatellite instability-high (MSI -H), with ger-
mline gene mutations detected. The diagnosis of 
Lynch syndrome can be confirmed if a germline 
pathogenetic mutation is detected in any of the 
following genes: MLH1, MSH2, MSH6, PMS2, or 
EPCAM.

Familial adenomatous polyposis FAP is an autosomal-
dominant tumor syndrome that is mainly clinically char-
acterized by multiple colorectal polyps. The most critical 
pathogenetic gene of FAP is the APC gene, and patients 
with classical FAP (more than 100 polyps) may con-
currently develop gastric polyps, duodenal polyps, and 
extraintestinal symptoms such as congenital retinal pig-
ment epithelial cell hypertrophy, desmoid fibroma, and 
osteoma. The clinical phenotype of attenuated FAP [17] is 
relatively mild (10 ~ 99 polyps). Gene detection can iden-
tify pathogenic genes and mutation sites. If no pathogenic 
mutation of the APC gene germline is found, further 
detection of MUTYH gene germline mutations should be 
performed. For classical FAP, if no pathogenetic mutation 
in the APC or MUTYH germline is found by conventional 
genetic testing, high-throughput sequencing for multiple 
genes or whole-exome sequencing should be performed 
to identify the pathogenetic gene [18].

3  Diagnosis
3.1  Clinical manifestations
Early RC may not have obvious symptoms. As the dis-
ease progresses to a certain extent, the following symp-
toms may occur: (1) changes in bowel movement habits 
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and stool characteristics; (2) gradual thinning of stools; 
(3) rectal irritation; and (4) symptoms corresponding to 
tumor invasion into the bladder, urethra, vagina, or other 
surrounding organs.

3.2  Medical history and family history
The onset of RC may be associated with diseases such as 
rectal polyps, rectal adenomas, Crohn’s disease, ulcera-
tive colitis, schistosomiasis, and other related diseases; 
a detailed medical history and family history should be 
obtained.

3.3  Physical examinations
The general condition of the systemic superficial lymph 
nodes, especially the inguinal and supraclavicular lymph 
nodes, should be evaluated. An abdominal inspection and 
palpation should be conducted to identify the presence of 
any intestinal-type lesions and intestinal peristaltic waves; 
abdominal percussion and auscultation can identify whether 
there is shifting dullness and abnormal bowel sounds.

DRE can be conducted to identify the size, shape, and 
texture of the rectal neoplasm; extent of invasion into 
the intestinal wall circumference; range of motion at the 
base; distance from the lower edge of the tumor to the 
anal verge; extraintestinal, surrounding organ, or pel-
vic floor invasion; and other conditions. In addition, the 
presence of blood on the glove surface can be noted. DRE 
can also help assess the function of the patient’s anal 
sphincter. For female RC patients, a vagino-recto-abdom-
inal examination is recommended to identify the rela-
tionship between the mass and the posterior vaginal wall.

3.4  Laboratory tests
The laboratory tests include the following: (1) hematol-
ogy; (2) urinalysis; (3) stool analysis; (4) fecal occult 
blood test; (5) biochemical profile; and (6) tumor mark-
ers. For RC patients, CEA and CA19–9 can be detected 
in peripheral blood at diagnosis, before treatment, during 
evaluations of treatment efficacy, and during follow-ups. 
Evaluations of AFP level are recommended for patients 
with suspected liver metastasis; evaluations of CA125 
level are recommended for patients with suspected peri-
toneal and ovarian metastases.

3.5  Universal colonoscopy
Rectoscopy is indicated for low rectal lesions. Total colo-
noscopy is recommended for all patients with suspected 
RC. The observation indicators include tumor size, dis-
tance from the anal verge, tumor shape, and extent of 
local infiltration. For suspected lesions, a pathological 
biopsy must be performed. The location of the lesion 
should be identified in combination with computed 

tomography (CT) or magnetic resonance imaging (MRI) 
since the distance from the distal side of the tumor to the 
anal verge may not be accurately measured by endoscopy 
due to possible wrinkles in the intestinal wall during the 
examination. For patients with small lesions that are dif-
ficult to locate during surgery, an endoscopic injection of 
carbon nanoparticles, methylene blue, and other stains 
can be used for lesion localization. If the patient’s condi-
tion allows, intraoperative colonoscopy can be performed 
to assist in localization.

3.6  Imaging examinations
3.6.1  CT
Contrast-enhanced chest/abdominal/pelvic CT is recom-
mended to exclude distant metastases for initial tumor 
staging, follow-up, and evaluations of treatment efficacy. 
The examination should include the following: (1) the 
location, invasion range, and infiltration depth of the pri-
mary tumor; (2) the presence of accompanying regional 
or distant lymph node metastasis; (3) the presence of 
accompanying distant organ metastasis; (4) screening for 
anastomotic recurrence and distant metastasis during 
follow-ups; (5) efficacy evaluation; and (6) the presence 
of any complication, such as intestinal obstruction, intes-
tinal intussusception, intestinal perforation or other con-
comitant diseases that may affect the treatment decision.

3.6.2  MRI
MRI is recommended as a routine examination for RC. 
For patients with locally advanced RC, baseline and 
preoperative MRI examinations should be performed 
before and after neoadjuvant therapy to evaluate the 
effect of the therapy regimen. Structural MRI reports 
is recommended. For patients with MRI contraindica-
tions, contrast-enhanced pelvic CT can be an alternative. 
The specific evaluation should include the following: (1) 
tumor size and location; (2) distance from the lower edge 
to anal verge (or dentate line); (3) extent of tumor inva-
sion to the intestinal wall; (4) depth of tumor invasion 
to the intestinal wall; (5) presence of extramural venous 
invasion; (6) status of the mesorectal fascia; and (7) pres-
ence of metastases in the regional and distant lymph 
nodes. For liver metastases that cannot be identified 
clinically, by ultrasound, or by CT, or when the treatment 
decision is affected by the number of liver metastases, 
contrast-enhanced MRI is recommended for further 
evaluations, and liver-specific contrast-enhanced scan-
ning is feasible in qualified hospitals.

3.6.3  Ultrasound
Transrectal ultrasonography can be performed in RC 
patients to clarify the early RC stage, which is also valu-
able for the diagnosis of lymph node metastasis. For 
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suspicious liver lesions that cannot be diagnosed by 
imaging examinations, ultrasound-guided paracente-
sis can be carried out to obtain a pathological diagno-
sis. Intraoperative ultrasound should be used to assess 
liver metastases and prepare for radiofrequency ablation 
(RFA).

3.6.4  Excretory urography
Excretory urography is not recommended as a routine 
examination, as it is only suitable for patients with large 
tumors that may invade the urinary system.

3.6.5  PET‑CT
Positron emission tomography-computed tomography 
(PET-CT) is not recommended as a routine examina-
tion, but it can be used in patients who cannot be defini-
tively diagnosed by conventional imaging examinations. 
PET-CT can also be used as an auxiliary examination for 
those with complex conditions that cannot be diagnosed 
or staged by conventional examinations and those with 
suspected recurrence. For patients with stage IV disease 
with a treatment goal of no evidence of disease (NED), 
PET-CT assessments are needed.

3.6.6  Laparotomy or laparoscopic exploration
Laparotomy or laparoscopic exploration is recommended 
in the following cases for definite diagnosis and treat-
ment: (1) RC cannot be confirmed and is highly sus-
pected after various diagnostic means; (2) an intestinal 
obstruction develops, and conservative treatment is inef-
fective; (3) intestinal perforation is suspected; and (4) 
there is major bleeding in the lower gastrointestinal tract 
for which conservative treatment is ineffective.

3.6.7  Pathological diagnosis
Pathological examination is the gold standard for the 
diagnosis of RC and is the basis for its treatment. Every 
attempt should be made to obtain a pathological diag-
nosis before treatment. For tumors that are palpable by 
digital examination, if the pathology cannot be identified 
by multiple biopsies, transanal surgery can be performed 
to obtain specimens to confirm the pathological diag-
nosis. Patients diagnosed with infiltrative carcinoma by 
biopsy should be treated with normative RC therapy; for 
patients diagnosed with high-grade intraepithelial neo-
plasia or intramucosal carcinoma by biopsy, clinicians 
should be aware that submucosal or deeper infiltration 
may not be identified by pathological biopsy due to the 
limited depth of biopsy and sampling. Detection of MMR 
protein expression or MSI from pathological specimens 
is needed to clarify microsatellite status. In addition, 

RAS and BRAF gene status should be investigated in the 
pathological examination of metastatic RC. The tumor 
regression grade (TRG) description should be specified 
for specimens obtained by radical resection treated with 
neoadjuvant therapy. The overall diagnostic flow of RC: 
See Fig. 1.

4  Treatment
4.1  MDT to HIM principles
The treatment mode for RC is surgery-based integra-
tive treatment. The mode of multidisciplinary diagnosis 
and treatment to holistic integrative medicine (MDT to 
HIM) can effectively improve the diagnosis and treat-
ment of RC. For conditional institutions, RC patients 
should be included in the MDT to HIM diagnosis and 
treatment mode. A patient-centered, integrative diag-
nosis and treatment team composed of qualified phy-
sicians from the departments of colorectal surgery/
gastrointestinal surgery, liver surgery, medical oncology, 
radiotherapy, radiology, ultrasound imaging, and other 
related specialties should be formed to regularly conduct 
comprehensive assessments of the patient’s general con-
dition, diagnosis, staging, disease progression, and prog-
nosis at a fixed site and to develop and implement an 
individualized integrative diagnosis and treatment plan 
that is best suited for the patient according to the cur-
rent domestic and foreign treatment specifications and 
guidelines.

4.2  Treatment of nonmetastatic RC
4.2.1  Endoscopic treatment

(1) Treatment principles: Early RC lesions should be 
removed en bloc by endoscopic techniques [19]. 
Endoscopic ultrasonography, CT, and MRI should 
be performed for clinical staging before endoscopic 
treatment to exclude patients with muscularis or 
deeper invasion, regional lymph node metastasis, or 
distant metastasis. The depth of invasion of rectal 
lesions should be comprehensively determined with 
the pit-pattern classification, Sano’s classification, 
narrow-band imaging (NBI) international colorectal 
endoscopic (NICE) classification, presence of lift-
ing sign after submucosal injection, and endoscopic 
ultrasonography to guide the selection of treatment 
options.

(2) Indications: Early RC of Tis and T1 (submucosal 
invasion depth < 1000 μm).

(3) Methods: ESD is the most suitable method for 
en bloc excision [20], especially for large lesions. 
Piecemeal EMR makes it difficult to pathologi-
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cally determine the depth of invasion and resection 
borders. The number of excised tumor fragments 
should be minimized, and the area of suspected 
carcinoma (which can be viewed by magnify-
ing endoscopy prior to treatment) should not be 
excised piecemeal.

(4) For specimens that are resected endoscopically, a 
standard pathological analysis should be performed 
[21]. Additional surgery is required in the following 
cases: (1) positive basal resection margin; (2) poorly 
differentiated carcinoma on histology (poorly dif-
ferentiated adenocarcinoma, undifferentiated carci-
noma, signet-ring cell carcinoma, mucinous adeno-
carcinoma, etc.); (3) depth of submucosal invasion 
≥1000 μm; (4) positive blood vessel and lymphatic 
vessel invasion; and (5) G2/G3 tumor budding.

4.2.2  Surgical treatment

Principles of Surgical Treatment  The principles of 
functional surgery, harm-to-benefit ratio, and likeli-
hood of a tumor-free status should be considered [22]. 

Radical surgery is recommended following the principle 
of total mesorectal excision (TME) for removal of the 
lymph nodes in the lesion site and associated regions to 
achieve both radical resection and protection of organ 
function. The surgical team should have extensive expe-
rience in pelvic surgery or operate under the direc-
tion of a rectal specialist. If the scope of surgery needs 
to be expanded, it should be coordinated by surgical 
teams from the urology, gynecology, and orthopedics 
departments.

Choice of surgical technology platform The surgical 
technology platform should be selected according to 
the actual situation of the medical unit performing the 
surgery. Laparotomy is the basic choice and the corner-
stone of surgical treatment for RC. Laparoscopic surgery 
is a safe and minimally invasive option for most patients 
and should be performed in institutions equipped with 
2D high-definition (HD) or 3D laparoscopes and other 
devices. “Robotic” surgery is an advanced option for 
laparoscopic surgery and is currently limited to regional 
medical centers with a platform for such procedures. The 

Fig. 1 RC Diagnostic Flow. * PET-CT is not recommended as a conventional examination
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transanal surgical platform includes conventional transa-
nal endoscopic microsurgery (TEM) and the single-port 
laparoscopic surgical platform-based transanal minimally 
invasive surgery (TAMIS) for the local resection of early 
rectal tumors or radical surgery of difficult RC; these 
techniques require a high skill level and hardware sup-
port from the surgical team.

Selection of surgical method 

 (1) Local resection includes transanal RC resection 
under direct vision and transanal surgery using 
the TAMIS platform and TEM equipment. The 
following indications should all be met: maxi-
mum tumor diameter < 3 cm; tumor invasion 
< 30% of the intestinal circumference; tumor is 
movable and not immobilized; T1 stage by clini-
cal imaging assessment, without signs of regional 
lymph node metastasis; and well or moderately 
differentiated. For patients who meet any of the 
following conditions after local resection, as con-
firmed by pathological examination, RC radical 
resection should be added: poor histological dif-
ferentiation of the tumor, vascular invasion, posi-
tive resection margin, depth of submucosal inva-
sion ≥1000 μm, and T2 staging.

 (2) Rectal anterior resection (Dixon procedure), the 
most commonly used radical resection method 
for RC, is performed for patients with advanced 
RC classified as clinical T2 stage or higher and 
/ or with positive lymph nodes; the distal rectal 
resection margin should be 1 to 2 cm from the 
tumor or wherever a negative pathological result 
is obtained from the intraoperative frozen speci-
men, and the anus should be preserved. The total 
mesorectum should be completely resected fol-
lowing the principle of TME, and the pelvic auto-
nomic nerves should be preserved. If the tumor 
is found to exceed the TME level during surgery, 
combined organ resection should be considered 
to achieve negative margins. A routine protec-
tive ileostomy is not recommended after low 
rectal anterior resection. In cases of preopera-
tive obstruction, proximal intestinal edema, pre-
operative radiotherapy, very low anastomosis, or 
high-risk factors for anastomotic leakage, protec-
tive ileostomy should be performed with caution 
according to the patient’s condition.

 (3) Abdominoperineal resection (Miles’ operation) 
is used for patients with low RC for whom nor-
mal anal function cannot be reserved; in this pro-
cedure, the anus is removed, and a permanent 

proximal colostomy is then created. The opera-
tion is carried out following the TME principle, 
and the extent of resection needs to be appropri-
ately increased according to the location of the 
tumor to ensure a negative circumferential resec-
tion margin in the lower rectum. If the perineal 
tissue defect is large, pelvic floor repair or recon-
struction can be performed.

 (4) Hartmann’s procedure, that is, transabdominal 
rectal tumor resection and distal rectal closure 
in combination with proximal colostomy, is used 
for patients with significant edema of the proxi-
mal colon due to RC obstruction, perforation, 
and other factors that prevent safe anastomosis 
and Dixon’s procedure, as well as weak elderly 
patients in a very poor general condition who 
cannot tolerate the Miles operation.

 (5) The modified Bacon procedure is used in patients 
who cannot safely undergo anorectal anastomo-
sis and are unwilling to undergo proximal enter-
ostomy; during the surgery, the anal canal and 
anal sphincter can be preserved. A second opera-
tion is required to remove the colon prolapsing 
through the anus.

 (6) Intersphincteric resection (ISR) is used for 
ultralow RC with a tumor invasion depth not 
exceeding the internal sphincter. According to 
the resection extent of the internal sphincter, this 
procedure can be divided into partial resection, 
subtotal resection, and complete resection. Since 
the patient’s bowel control capability may be 
compromised after complete ISR, this procedure 
is not recommended for elderly or weak patients 
or those with preoperative anal dysfunction.

 (7) Natural orifice specimen extraction surgery 
(NOSES) refers to various conventional opera-
tions (resection and reconstruction) to the 
abdominal and pelvic cavities that are performed 
by using equipment and platforms such as lapa-
roscopy, “robots”, anal endoscopes, or soft endo-
scopes. During these procedures, specimens 
are collected through a natural cavity (rectum, 
vagina, or oral cavity) of the human body, leav-
ing no auxiliary incision on the abdominal wall. 
No incision for specimen collection remains on 
the abdominal wall after the operation, and only 
a few minor trocar scars remain, thus resulting in 
an excellent minimally invasive effect. The speci-
men collection approach for NOSES to treat RC 
is through the rectum or vagina only. The surgical 
team should have extensive experience in laparo-
scopic surgery and be proficient in completing 
total laparoscopic reconstruction of the digestive 
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tract. NOSES is a highly selective operation with 
strict indications that is limited to patients with 
T2 and T3 stage small lesions and patients for 
whom specimen collection from a natural orifice 
is feasible. This approach is not recommended 
for locally advanced tumors [23]; it is not suita-
ble for acute intestinal obstruction and intestinal 
perforation resulting from tumors.

 (8) Transanal total mesorectal excision (taTME) 
can transanally remove the tumor in lower rec-
tal cancers by using the TAMIS surgical platform 
to perform upward reverse TME dissection, and 
this approach is suitable for middle and low RC. 
This procedure is technically difficult, without 
sufficient long -term follow-up data; its indica-
tions should be strictly adhered to, and this pro-
cedure should be carried out with caution by 
fully trained specialists in regional medical cent-
ers.

 (9) Extended radical surgery for RC

1) Lateral lymph node dissection (LLND) is used 
in patients with low RC combined with or highly 
suspected of having regional lymph node metas-
tasis along the internal and external iliac vessels; 
in addition, surgery combined with RC resection 
can achieve the goal of radical treatment. This 
procedure is technically difficult with a high risk 
of vascular and neurological injury, and preop-
erative chemoradiotherapy is required for most 
patients. This technique should be performed by 
adequately trained specialists in regional medical 
centers.

2) Combined organ resection and multiple organ 
resection. Combined organ resection refers to 
the complete resection of more than two adjacent 
organs due to tumor invasion (inflammatory or 
carcinogenic) into the surrounding organs. This 
approach is indicated for patients with RC invad-
ing adjacent organs (such as the bladder, ureter, 
uterus, and adnexa) but without distant metas-
tasis. Depending on the extent of tumor involve-
ment, negative margins can be achieved by 
resection of the adjacent organs. Multiple organ 
resection refers to the resection of more than 
two distant organs as required according to the 
principle of radical treatment in cases where the 
tumor has metastasized to distant organs (such as 
RC, which metastasizes to the ovary and liver at 
the same time). Achieving R0 resection through 
one multiple-organ surgery is extremely difficult, 
and cooperation among surgical teams from the 

appropriate fields is needed. This surgery should 
be performed in regional medical centers.

 (10)  RC emergency surgery

Emergency surgery is mainly suitable for RC combined 
with obstruction, major bleeding, or perforation. Appro-
priate preparations, such as gastrointestinal decompres-
sion and correction of water and electrolyte imbalance 
as well as acid-base imbalance, should be conducted 
for intestinal obstruction. For obstructive RC patients 
with the possibility of being cured, surgical treatment 
should be carried out as the first choice. The procedure 
is decided according to the intraoperative conditions and 
includes Dixon stage I anastomosis, Dixon + protective 
ileostomy, Hartmann’s procedure, Miles’operation, etc. If 
the mass cannot be resected, a colostomy at the proximal 
site of the obstruction can be created, followed by post-
operative adjuvant therapy and evaluation of the possibil-
ity of staged radical surgery. The placement of a colonic 
self-expanding metal stent (SEMS) or transanal catheter 
to decompress the intestinal obstruction may be consid-
ered in qualified hospitals according to the specific con-
dition of each patient to avoid emergency surgery in criti-
cally ill patients. In cases of bleeding, emergency surgery 
or interventional therapy should be selected according 
to the amount of bleeding and the impact on vital signs 
such as blood pressure. Emergency surgery should be 
performed in cases of perforation.

 (11) Hereditary RC

1) In cases of cancerous FAP, the procedure may 
be selected according to the site of carcinogen-
esis and includes total coloproctectomy plus ileal 
pouch-anal anastomosis (IPAA), total colectomy 
and partial proctectomy with preservation of 
the ampulla of rectum plus ileoproctostomy, and 
total coloproctectomy plus end-to-end ileorectal 
anastomosis or total proctectomy plus ileostomy. 
Patients without cancerous polyps can undergo 
panproctocolectomy or intestinal segment resec-
tion according to their health status.

2) Lynch syndrome should be followed up with total 
coloproctectomy or segmental resection in com-
bination with colonoscopy, after full communica-
tion with the patient.

Intraoperative medications Antimicrobial drugs and 
antitumor drugs should be reasonably used during sur-
gery according to the principle of being aseptic and 
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tumor-free. According to the Chinese Guidelines for 
Clinical Application of Antimicrobials (2015 Edition), if 
the procedure lasts for more than 3 hours or the blood 
loss exceeds 1500 mL, a second dose of antimicrobi-
als can be given during the procedure. Intraperitoneal 
chemotherapy may be considered for RC with a high risk 
of recurrence, especially in cases of tumor invasion into 
the serosa, lymph node metastasis, positive or suspected 
positive free cancer cells in the cytological examination 
of peritoneal lavage fluid, over compression of the tumor 
during the procedure, or tumor rupture. During the oper-
ation, chemotherapeutic drugs injected into the abdomi-
nal cavity directly affect the intraperitoneal implantation 
and shedding of cancer cells, and maintaining a high con-
centration of effective drugs in the abdominal cavity can 
help treat and prevent metastasis from intraperitoneal 
implantation.

Quality Control of Specimens and Pathological Stag‑
ing Surgical resection specimens and their quality as 
well as pathological staging are potentially essential to 
guide postoperative treatment and prognostic evalua-
tions. The surgeon should cooperate with the patholo-
gist to ensure the accuracy of the pathological evaluation 
report, appropriate specimen fixation and preservation, 
range of material selection, diagnostic criteria, etc. The 
American Joint Committee on Cancer (AJCC) TNM 
staging guidelines (eighth edition) are recommended 
Table 1.

Primary Tumor (T).

Tx: Primary tumor cannot be assessed.

T0: No evidence of primary tumor.

Tis: Carcinoma in  situ, intramucosal carcinoma (involv-
ing the lamina propria or muscularis mucosae).

T1: Tumor infiltrates the submucosa.

T2: Tumor infiltrates the muscularis propria.

T3: The tumor penetrates the muscularis propria into the 
tissue around the intestine.

T4a: The tumor penetrates the visceral peritoneum 
(including tumor-induced intestinal perforation, and the 
tumor inflammatory region involves the serosa).

T4b: The tumor directly invades or adheres to other 
organs or structures. Note: T4 lesions include tumors 
piercing the serosa and invading another intestinal 

segment or directly invading the adjacent organs or 
structures at the site without serosal covering (such as 
tumors at the lower rectal segment invading the pros-
tate); for tumors with macroscopic adhesion to other 
tissues or structures, T staging should be based on the 
deepest microscopic invasion.

Regional lymph nodes (N).

Nx: Metastases to the lymph nodes cannot be assessed.

N0: No metastases to the regional lymph nodes.

N1a: Metastasis to 1 regional lymph node.

N1b: Metastasis to 2 ~ 3 regional lymph nodes.

N1c: Tumor deposits in subserous, mesenteric, or non-
peritoneally covered pericolonic or perirectal tissue, 
without regional lymph node metastasis PN2a: Metasta-
sis to 4 to 6 regional lymph nodes PN2b: Metastasis to 7 
or more regional lymph nodes.

Distant Metastasis (M).

Mx: Distant metastasis cannot be assessed.

Table 1 The 8th edition AJCC colorectal cancer staging system

cTNM presents the clinical staging, and pTNM presents the pathological staging; 
the prefix y is used for tumor staging after neoadjuvant therapy (e. g., ypTNM). 
Patients with pathological complete remission are staged as ypT0N0cM0, 
which may be similar to stage 0 or stage 1. The prefix r is used for patients with 
recurrence after a tumor-free interval following treatment (rTNM)

T N M

Tis N0 M0 0

T1 N0 M0 I

T2 N0 M0 I

T3 N0 M0 IIA

T4a N0 M0 IIB

T4b N0 M0 IIC

T1–2 N1/N1c M0 IIIA

T1 N2a M0 IIIA

T3–4a N1/N1c M0 IIIB

T2–3 N2a M0 IIIB

T1–2 N2b M0 IIIB

T4a N2a M0 IIIC

T3–4a N2b M0 IIIC

T4b N1–2 M0 IIIC

T any Any N M1a IVA

T any Any N M1b IVB

T any Any N M1c IVC
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M1: Distant metastasis M1a: Metastasis in one organ or 
site, without peritoneal metastasis.

M1b: Metastasis in two or more organs or sites, without 
peritoneal metastasis.

M1c: Peritoneal surface metastases, with or without 
metastases in other organ sites.

4.2.3  Medical treatment

Preoperative treatment of RC This section is applicable 
to middle and low RC with the inferior pole of the tumor 
less than 10 cm from the anal verge, as assessed by MRI. 
For high RC with a distance of more than 10 cm, the sec-
tion for colon cancer treatment principle should be ref-
erenced [24, 25]. Stratified treatment may be considered 
when risk stratification can be accurately performed 
through MRI (in centers well equipped with MDT to 
HIM comprehensive treatment; with high-quality MRI 
images and radiologists for staging) by referring to the 
European Society for Medical Oncology (ESMO) 2017/
American Society for Radiation Oncology (ASTRO) 2020 
guidelines for risk stratification:

Very low risk: cT1, SM1, cN0. Low risk: cT1 ~ T2, 
middle/high T3a/b, cN0 (or high cN1); mesorectal 
fascia (MRF) invasion -; extramural vascular invasion 
(EMVI)-.
Medium risk: very low/middle/high cT3a/b, not 
involving the levator ani muscle; cN1 ~ N2 (no 
extranodal invasion); MRF invasion -; EMVI-.
High risk: cT3c/d or very low tumor, not involving 
the levator ani muscle; cN1-N2 (extranodal inva-
sion); MRF invasion -; EMVI +.
Very high risk: cT3 with MRF invasion; cT4b, 
involving the levator ani muscle; lateral lymph 
nodes +.

(1) Neoadjuvant therapy for RC: The combination 
of preoperative concomitant chemoradiother-
apy + surgery + adjuvant chemotherapy is still 
the standard treatment strategy for middle and 
low locally advanced RC [26–33]. Preoperative 
neoadjuvant therapy concomitant with chemo-
radiotherapy contributes to organ preservation 
[34, 35], increasing the complete remission rate 
(PCR) and decreasing the local recurrence rate, 
but whether it can prevent distant metastasis or 

even realize long-term survival is inconclusive. 
The specific principles are as follows:

1) Direct surgery is recommended in patients 
with cT1/2N0M0 disease or contraindica-
tions to chemoradiotherapy, while neoadju-
vant therapy is not recommended [36].

2) For patients staged as cT3 ~ 4 and / or N +, 
neoadjuvant chemoradiotherapy followed by 
an evaluation is recommended before sur-
gery.

3) Regarding neoadjuvant chemoradiotherapy 
before surgery, capecitabine monotherapy 
or a continuous infusion of 5-FU is recom-
mended as the chemotherapy regimen; in 
qualified hospitals, irinotecan combined with 
a capecitabine regimen can be selected for 
concurrent chemotherapy, with irinotecan 
dose adjustments guided by UGT1A1 geno-
typing [37].

4) For patients staged as cT3 ~ 4 and/or N+ who 
are not suitable for radiotherapy, a decision 
needs to be made between direct radical sur-
gery according to MDT to HIM principles or 
further assessments of the possibility of sur-
gery after the patient undergoes neoadjuvant 
chemotherapy alone [38–41].

5) For patients in whom anal preservation is dif-
ficult but who strongly desire anal preserva-
tion, the addition of interval combination 
chemotherapy [42], including total neoadju-
vant therapy (TNT), may be considered [33, 
34, 43].

(2) Preoperative treatment of cT4b

RC Patients with cT4b RC should be treated under the 
guidance of an MDT to HIM team. After long-course 
concomitant chemoradiotherapy or short-course radi-
otherapy, systemic chemotherapy is recommended 
according to tumor regression, followed by surgery. The 
decision to carry out systemic chemotherapy can be 
made based on previous chemoradiotherapy regimens 
and efficacy, and the recommended duration of interval 
chemotherapy is 2 to 6 courses [37, 44].

RC adjuvant therapy 

(1) Stage I (T1 ~ 2N0M0) RC: Postoperative adjuvant 
chemotherapy is not recommended, and observa-
tion and follow-up are preferred [36].
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(2) Stage II RC: The regimen should be developed 
based on the presence of clinicopathological factors 
and microsatellite status. The high-risk factors are 
as follows [45, 46]: stage T4, poor histological dif-
ferentiation (grade 3/4, not including patients with 
MSI-H), lymphovascular invasion, neural invasion, 
preoperative intestinal obstruction or partial per-
foration of the tumor, positive or unknown margin 
status, insufficient resection margin, and fewer than 
12 lymph nodes harvested.

1) For MSI-H or dMMR patients without high-risk 
factors, postoperative adjuvant chemotherapy is 
not recommended [47–50], and observation and 
follow-up are suggested. For patients with micro-
satellite stability (MSS) or proficient mismatch 
repair (pMMR) status, monotherapy with a con-
tinuous intravenous infusion of 5-FU/LV or oral 
administration of capecitabine is recommended.

2) For patients with high-risk factors, CapeOx or 
FOLFOX regimens are recommended for chemo-
therapy. Monotherapy with a continuous intrave-
nous infusion of 5FU/LV or oral administration 
of capecitabine may be indicated for patients with 
MSS or pMMR status who cannot tolerate dual-
drug chemotherapy [51].

(3) Stage III RC: oxaliplatin-based dual-drug chemo-
therapy is recommended after surgery. A con-
tinuous intravenous infusion of 5-FU / LV or oral 
administration of capecitabine chemotherapy is 
recommended for patients who do not tolerate 
oxaliplatin [52, 53].

The following medications are not recommended for 
adjuvant chemotherapy: irinotecan, tegafur, trifluridine 
and tipiracil hydrochloride tablets (TAS-102), bevaci-
zumab, cetuximab, regorafenib, fruquintinib, all immune 
checkpoint inhibitors, except for clinical trials [54–57].

Patients who do not receive preoperative radiotherapy 
or chemotherapy due to contraindications to chemora-
diotherapy or other reasons should be evaluated again 
after surgery. If the results show that chemotherapy 
and/or radiotherapy are acceptable, postoperative adju-
vant therapy is recommended 3 ~ 4 weeks after surgery 
and no later than 8 weeks [58]. The initiation of post-
operative adjuvant radiotherapy can be appropriately 
delayed according to the patient’s postoperative condi-
tion, including wound healing and recovery of intestinal 
function, but the delay should not exceed 12 weeks after 
the operation. The total duration of chemoradiotherapy 
should not exceed 6 months [59].

Regarding clinical complete response (cCR) after neoad-
juvant chemoradiotherapy, under the recommendations 
of watch-and-wait, the patients should be fully informed 
of the low agreement rate between cCR and pathological 
clinical complete remission (pCR), and the risk of recur-
rence is higher than that after standard treatment, but the 
successful rescue rate after recurrence is high. The risk of 
recurrence is high within the first 2 years, and follow-up 
examinations every 1 to 2 months are recommended for 
2 years [60, 61].

4.2.4  Radiotherapy

Radiotherapy indications 

(1) Radiotherapy for stage I RC: after local resection 
of stage I RC, radical surgery is recommended for 
patients with high-risk factors; if further radical 
surgery cannot be performed for any reason, adju-
vant radiotherapy is recommended.

(2) Neoadjuvant chemoradiotherapy for stage II ~ III 
RC: stratified treatment is recommended according 
to the tumor site and risk of recurrence suggested 
by MRI. Neoadjuvant radiotherapy or neoadjuvant 
concomitant chemoradiotherapy is recommended.

(3) Adjuvant chemoradiotherapy for stage II-III RC: for 
pathological stage II-III RC after the operation that 
was not previously treated with neoadjuvant chem-
oradiotherapy, the decision to perform adjuvant 
chemoradiotherapy should be determined accord-
ing to the postoperative pathological examination 
results, such as the quality of TME, circumferen-
tial resection margin status, and distance from the 
tumor to the anal verge, based on the recurrence 
risk stratification.

(4) Radical radiotherapy for stage I-III RC: for patients 
who are not eligible for surgery for any reason, radi-
cal radiotherapy combined with concurrent chemo-
therapy is recommended. Long-course concomitant 
chemoradiotherapy is mainly used; short course 
radiotherapy alone is not currently recommended 
for the radical treatment of RC.

Radiotherapy dose and fractionation mode 

(1) Neoadjuvant radiotherapy fractionation mode

For short-course radiotherapy, 5Gy × 5 fractions are rec-
ommended for the primary tumor and high-risk areas. 
The short-course radiotherapy fractionation pattern 
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is not appropriate for patients with mesorectal fascia 
involvement or stage T4 RC (i. e., locally advanced RC for 
which initial R0 resection is not available or is considered 
unresectable).

For long-course chemoradiotherapy, the irradiation dose 
should be 45.0 ~ 50.4 Gy (1.8 ~ 2.0 Gy/fraction for a total 
of 25 ~ 28 fractions) to the primary tumor and high-risk 
areas.

(2) Adjuvant radiotherapy dose: for patients with stage 
II ~ III disease who do not receive neoadjuvant 
radiotherapy, the recommended adjuvant therapy 
dose is 45.0 ~ 50.4 Gy (1.8 ~ 2.0 Gy/fraction for 
a total of 25 ~ 28 fractions) to the tumor bed and 
high-risk areas after surgery. For patients with 
residual tumor tissue or positive resection margin 
after surgery, a second operation is recommended; 
if the second operation is not accessible or refused 
by the patient, shrinking the irradiation field and 
increasing the dose locally is recommended after 
whole pelvic irradiation [62].

(3) Radical radiotherapy: for patients with cCR after 
neoadjuvant chemoradiotherapy, according to the 
watch-and-wait strategy, boost radiotherapy is not 
needed; for patients without cCR after neoadjuvant 
chemoradiotherapy, if surgery is refused, appropri-
ate boost radiotherapy can be performed according 
to the interval between two courses of radiotherapy 
and the irradiation exposure dose to normal tissues. 
For patients who definitely refuse surgery before 
treatment, conventional fractionated concomitant 
chemoradiotherapy is recommended with an irra-
diation dose of 50 ~ 54 Gy in 25 ~ 30 fractions [63].

(4) Palliative radiotherapy: radiotherapy alone can be 
given to patients who cannot tolerate chemother-
apy and surgery due to advanced age or systemic 
diseases.

Chemoradiotherapy combination principle for RC 

(1) Concomitant chemotherapy

1) Fluorouracil monotherapy is recommended for 
concomitant chemotherapy regimens during 
long-course radiotherapy.

2) For neoadjuvant concomitant chemoradiother-
apy for RC, the CA-PIRI regimen can be carried 
out in qualified hospitals with the irinotecan dose 
adjusted based on UGT1A1 genotyping [37].

(2) Concomitant chemoradiotherapy or short-course 
radiotherapy and chemotherapy before surgery. 
Patients with locally advanced RC, especially those 
determined to have MRF involvement, stage T4b 
disease or lateral lymph node metastasis before 
treatment, can receive chemotherapy after long-
course concomitant chemoradiotherapy or short-
course radiotherapy according to the MDT to HIM 
team’s suggestions and tumor response to increase 
the degree of tumor regression before surgery. 
FOLFOX, CapeOx, or capecitabine alone can be 
used for chemotherapy, and 2 to 6 courses of chem-
otherapy are recommended during this interval.

(3) Postoperative adjuvant chemoradiotherapy and 
treatment sequence for adjuvant chemotherapy 
For patients with stage II-III disease requiring addi-
tional pelvic radiotherapy after radical surgery, a 
sandwich treatment approach with concomitant 
chemoradiotherapy followed by adjuvant chemo-
therapy or 1 to 2 cycles of adjuvant chemotherapy 
plus concomitant chemoradiotherapy followed 
by adjuvant chemotherapy is recommended. For 
patients with pN2 disease and negative resection 
margins, adjuvant chemotherapy followed by con-
comitant chemoradiotherapy is also acceptable.

Timing of surgery after RC chemoradiotherapy With 
short-course radiotherapy, surgery should be performed 
1 week later. With long-course chemoradiotherapy, sur-
gery should be performed 5 to 12 weeks after the comple-
tion of chemoradiotherapy so that the patient can recover 
from the toxicity effects of the preoperative treatment. 
The overall management process for nonmetastatic RC is 
shown in Fig. 2.

4.3  Treatment of RC liver metastases
4.3.1  Resectable hepatic metastasis of RC

Treatment principles Complete surgical resection of 
primary and hepatic metastases remains the best treat-
ment for liver metastases of RC. The surgical indica-
tions are as follows: the primary RC lesion can be or has 
been radically resected; R0 resection can be achieved for 
hepatic metastasis with a sufficient functional liver rem-
nant; no unresectable or damaged extrahepatic metasta-
ses; and only nodular lesions in the lungs. The contrain-
dications to surgery are as follows: primary RC foci that 
cannot be radically resected; presence of unresectable 
extrahepatic metastases; a residual liver volume after sur-
gery predicted to be insufficient; and inability to tolerate 
the operation. In addition to surgical resection, ablation, 
radiotherapy, and other treatments can also completely 
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eliminate liver metastases. In the case of a few liver 
metastases that are difficult to resect surgically, actively 
combining various methods is recommended to provide 
more patients with the opportunity to achieve a status of 
no evidence of disease (NED) and improve the long-term 
survival rate (Table 1).

Medical treatment For patients with resectable 
hepatic metastasis of RC, the risk of local recurrence 
of the primary tumor in the rectum should be assessed 
first and stratified according to ESMO 2017 guidelines 
[64] (see the aforementioned risk stratification for neo-
adjuvant therapy of nonmetastatic RC). Patients with 
resectable RC liver metastasis may be assessed to be 
at very low, low, and moderate risk of recurrence, and 
their neoadjuvant and adjuvant therapy strategies are as 
follows:

(1) Neoadjuvant therapy

The objective is to reduce the tumor volume before sur-
gery and minimize the occurrence of micrometastases in 
the body. This treatment approach can also be used as a 
basis to evaluate the patient’s sensitivity to chemother-
apy regimens and guide the selection of postoperative 
chemotherapy regimens. First, a clinical risk score (CRS) 
is recommended for each patient [65, 66], as shown in 
Table 2.

The specific treatment strategies are as follows:

1) Combined liver metastases found at the time of RC 
diagnosis that can initially be radically resected: in 
the absence or resolution of bleeding, obstruction, or 
perforation at the primary site and if the CRS score is 
high, preoperative neoadjuvant chemotherapy is rec-
ommended [67].

2) Radically resectable liver metastases after radical sur-
gery for RC: If the patient does not undergo chemo-
therapy after resection of the primary tumor or has 
completed chemotherapy 12 months prior and has a 
high CRS score, preoperative neoadjuvant chemo-
therapy is recommended; if the patient has received 
chemotherapy within 12 months before the discovery 
of liver metastases, the effect of neoadjuvant chemo-

Fig. 2 Management of Nonmetastatic RC

Table 2 Clinical Risk Score (CRS)

Note: 0 ~ 2 points are considered a low CRS score, and 3 ~ 5 points are considered 
a high CRS score. A high score indicates a high risk of recurrence

Description Score

Lymph node metastases from the primary tumor 1point

Synchronous or asynchronous metastasis < 12 months from 
surgery to the primary tumor site

1point

Number of liver metastases > 1 1point

Preoperative CEA level > 200 ng/mL 1point

Maximum diameter of the metastatic tumor > 5 cm 1point
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therapy is generally believed to be limited, and the 
liver metastases can be directly removed, with post-
operative adjuvant therapy afterwards.

3) The course of neoadjuvant chemotherapy generally 
lasts 2 ~ 3 months. The first choice chemotherapy 
regimen is an oxaliplatin-based regimen (FOLFOX/
CapeOx), and those who do not tolerate oxaliplatin 
can be given an irinotecan-based regimen (FOLFIRI). 
Generally, the combined use of targeted drugs is not 
recommended, and the total duration of preoperative 
and postoperative chemotherapy is 6 months [68].

(2) Adjuvant Therapy

Postoperative adjuvant chemotherapy should be per-
formed after RC resection and local metastasis treatment, 
regardless of whether the primary site is symptomatic or 
the CRS score is high. For patients who achieved NED 
status after removal of the liver metastases, the deci-
sion to perform postoperative adjuvant chemotherapy 
should be made by the MDT to HIM experts according 
to the preoperative treatment conditions and postopera-
tive pathological findings [33, 69, 70]. Common adjuvant 
chemotherapy regimens after RC surgery include fluoro-
uracil monotherapy and oxaliplatin-based combination 
chemotherapy. If a regimen with irinotecan was effec-
tive before the operation, it can be continued after the 
operation.

For patients with resectable liver metastases of RC 
assessed to have a high or very high risk of recurrence, 
concomitant chemoradiotherapy (with reference to the 
treatment regimen for patients with cT3/cT4N + RC) 
with systemic chemotherapy plus surgery is recom-
mended, where the surgery can be concomitant or a 
staged resection of the primary rectal tumor and distant 
metastases [69]. Alternatively, under the guidance of the 
MDT to HIM team, the integrative treatment regimen of 
systemic chemotherapy ± concomitant chemoradiother-
apy + surgery can be considered according to the specific 
circumstances of each patient [70].
Local treatment 

(1) Surgical Treatment

Procedures for resectable synchronous RC liver metas-
tases: stage I and stage II resection of the primary RC 
lesion and liver metastases. For patients with liver 
metastases after radical RC treatment, if the previous 
primary rectal lesion has been radically resected with-
out any recurrence and the liver metastases are resect-
able with a liver resection volume less than 70%, the 
liver metastases should be surgically removed. Surgical 

resection of liver metastases should comply with the 
principle of R0 resection. The resection margins should 
be at least > 1 mm, at least 1 of 3 hepatic veins should be 
preserved after the surgery, and the residual liver volume 
should be ≥40% (synchronous hepatectomy) or ≥ 30% 
(asynchronous hepatectomy). For noncirrhotic patients 
with a relatively large lesion limited to the left or right 
half of the liver, standardized hemihepatectomy can 
be performed. Intraoperative ultrasound is useful for 
finding metastatic lesions that cannot be diagnosed by 
preoperative imaging examinations. For patients with 
hepatic metastases for whom the residual liver volume 
is estimated to be less than 30% after surgical resection, 
portal vein embolization (PVE) or portal vein ligation 
(PVL) may result in a predicted compensatory enlarge-
ment of the postoperative residual liver and increase the 
possibility of surgical resection. Associating liver parti-
tion and portal vein ligation (PVL) for staged hepatec-
tomy (ALPPS) can increase the volume of the residual 
liver in the short term; however, the patients need to be 
strictly selected, and the surgery should be performed by 
experienced liver surgeons.

(2) Lesion Destruction

In addition to surgical resection for liver metastases, 
RFA, microwave ablation (MWA), stereotactic body 
radiation therapy (SBRT), etc., can also completely 
eliminate the lesions. Therefore, for some liver metas-
tases that are difficult to resect, the above treatment 
methods should be actively combined to give more 
patients an opportunity to achieve an NED status and 
improve long-term survival. RFA is suitable for liver 
metastases with a maximum diameter < 3 cm and an 
ablation margin > 5 mm, and up to 5 metastases can 
be ablated at a time. MWA can be used for RC liver 
metastases with a diameter > 3 cm and those adjacent to 
larger vessels. SBRT can be adopted for patients with 
≤5 liver metastases and liver metastases with a maxi-
mum diameter < 6 cm.

4.3.2  Potentially Resectable hepatic metastasis of RC

Treatment Principles of Potential resectability If the 
primary tumor or liver metastasis is not suitable for radi-
cal resection at the initial diagnosis, it may become suit-
able after treatment. The 5-year survival rate of patients 
with liver metastases that are resected after conversion 
therapy is similar to that of patients with initially resect-
able lesions [71, 72].
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Because chemotherapy may increase the complication 
rate after liver metastasis resection, surgery should be 
performed as soon as the expected goals of conversion 
therapy are reached [73, 74]. For patients undergoing 
radical resection, perioperative treatment for a total of 6 
months should be completed to reduce the risk of recur-
rence [75, 76]. The decision to continue treatment with 
targeted drugs after surgery should be determined under 
guidance from the MDT to HIM team. If an obstruc-
tion, perforation or medically uncontrollable bleeding is 
observed at the primary focus before treatment, the pri-
mary focus should be treated first, with conversion ther-
apy afterwards. If the primary lesion or liver metastasis 
cannot be radically resected or the goal of NED cannot be 
achieved after 6 months of conversion therapy, a switch 
to low-intensity maintenance therapy is recommended.

Chemotherapy and/or Targeted Therapy KRAS, NRAS, 
and BRAF genes, as well as microsatellite status, should 
be detected to guide the development of conversion ther-
apy regimens.

(1) Chemotherapy regimen

FOLFOX, CapeOx, and FOLFIRI regimens can improve 
the conversion rate for resection and are all preferentially 
recommended [77]. The XELIRI regimen is not routinely 
recommended due to the relatively insufficient evidence 
supporting its use as conversion therapy. The FOLFIRI 
triple-drug regimen has a higher response rate and con-
version rate than the dual-drug combination regimen 
[78], and currently, the FOLFIRI combination is more 
frequently recommended for patients with good physical 
performance and organ function.

(2) Molecular Targeted Drugs

RAS/BRAF wild-type: as conversion therapy for RC, dual 
drug therapy in combination with cetuximab is preferred 
[79].

RAS mutant type: drug chemotherapy combined with 
bevacizumab is recommended [80]. The triple-drug regi-
men combined with bevacizumab has a higher response 
rate but has strict indications, and the patients need to be 
closely monitored for adverse reactions [81, 82].

The prognosis of patients with BRAF V600E mutations 
is poor, and there is a little evidence demonstrating the 
survival benefits of surgical resection for liver metasta-
ses [83]. The FOLFOXIRI triple-drug regimen combined 

with bevacizumab is still recommend-sample stud-
ies have shown that surgical resection is beneficial for 
patients, but there is no high-level evidence supporting 
the use of immune checkpoint inhibitors for conversion 
therapy in such patients.

Assessments 

(1) Multidisciplinary Assessment of Potential Resectabil-
ity

Contrast-enhanced CT can be used in the examination 
of primary RC lesions and distant metastases; contrast-
enhanced MRI and contrast-enhanced ultrasonography 
can be used to assess the number and location of liver 
lesions. 3D CT and 3D digital imaging techniques are 
helpful for the assessment of residual liver volume.

(2) Efficacy Assessments

Imaging assessments are recommended once every 
6 ~ 8 weeks for conversion therapy. The Response Evalu-
ation Criteria in Solid Tumors (RECIST) 1.1 criteria 
can be used to assess the efficacy of conversion therapy, 
and TRG can be used to assess the degree of pathologic 
tumor regression after conversion therapy. If the treat-
ment is combined with bevacizumab, the interval from 
the last dose to surgery should be at least 6 weeks, and 
bevacizumab should be restarted 6 ~ 8 weeks after the 
surgery.

4.3.3  Unresectable hepatic metastasis of RC

Surgical Treatment of Primary Focus 

(1) For primary RC lesions without bleeding, obstruc-
tion, or perforation, systemic treatment or resection 
of the primary lesion followed by further treatment 
can be considered. However, whether it is neces-
sary to remove the primary lesion in the absence 
of bleeding, obstruction, or perforation in patients 
with unresectable liver or lung metastases remains 
controversial [84–87].

(2) For primary RC lesions with bleeding, obstruction, 
or perforation, the primary lesion should be treated 
first, before systemic chemotherapy. After treat-
ment, an evaluation should be conducted every 
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6 ~ 8 weeks to decide the next treatment regimen. 
Management of the primary focus includes resec-
tion of the primary lesions, short-circuit surgery, 
simple ostomy, placement of an intestinal stent to 
relieve obstruction, and local interventional embo-
lization for bleeding in primary lesions.

Radiotherapy When there are obvious local symptoms 
(such as pain, bleeding, and obstruction), palliative radio-
therapy to the primary tumor may be considered [88].

Medical Treatment

(1) First-line palliative care Chemotherapy combined 
with targeted therapy is preferred. The strategy of 
induction chemotherapy-maintenance therapy is 
recommended for patients for whom long-term 
tumor control (PFS 4 ~ 6 months) is promising.

1) Routine detection of KRAS, NRAS, and BRAF 
genes and microsatellite status in tumor tissue is 
recommended before treatment.

2) The following regimens are recommended for 
patients with indications for intensive treatment:

a) Chemotherapy regimen: dual-drug or tri-
ple-drug chemotherapy should be selected 
according to the patient’s age, physical 
strength, organ function and tumor burden. 
FOLFOX, CapeOx, and FOLFIRI are similar 
in efficacy but differ in toxicities [89, 90]. The 
objective response rate and PFS of the triple-
drug combination FOLFOXIRI are better 
than those of dual-drug chemotherapy, but 
the adverse reactions, especially myelosup-
pression, are more obvious [91]. Therefore, 
the FOLFOXIRI regimen is recommended 
for patients aged < 70 years with a PS score of 
0 ~ 1 points, good organ function, and high 
tumor burden. For patients suffering from 
severe underlying cardiac diseases or drug 
cardiotoxicity, fluorouracil should be replaced 
with raltitrexed.

b) Targeted drugs: the best targeted therapy 
should be selected based on gene status. For 
RAS / BRAF wild / MSS type tumors, FOL-
FOX / FOLFIRI combined with cetuximab 
is preferred [92, 93]; for RAS mutant, BRAF 
wild/MSS type or BRAF mutant /MSS type 
tumors intolerant to triple-drug chemother-
apy, FOLFOX / CapeOx / FOLFIRI combined 

with bevacizumab is preferred; for young 
patients with a good performance status, large 
tumor burden, rapid tumor growth, or BRAF 
v600E mutation, FOLFOXIRI combined with 
bevacizumab is optional [81, 94].

c) Immunotherapy: PD-1 monoclonal antibody 
(pembrolizumab) is preferentially recom-
mended for all patients with MSI-H / dMMR 
[95]. For those who are not suitable for 
immunotherapy, the selection principles for 
palliative first-line therapy may be applied.

d) Maintenance therapy: Patients who achieve 
CR/PR/SD after a certain duration (usually 
6 ~ 8 cycles) of first-line intensive chemo-
therapy ± targeted therapy (i.e., induction 
chemotherapy) who are not suitable for local 
treatment according to the MDT to HIM 
team may receive maintenance therapy [96]. 
At present, the maintenance treatment strat-
egy is only recommended after first-line dual-
drug or triple-drug chemotherapy. The regi-
men of capecitabine or 5-FU ± bevacizumab 
is preferred. If the patient does not want to 
continue receiving chemotherapy, bevaci-
zumab alone can be used [97–99].

3) The following regimens are recommended for 
patients without indications for intensive treat-
ment: For patients aged ≥70 years with poor 
physical performance or organ function, small 
tumor burden, and slow tumor growth, e. g., 
patients with lung metastasis only, capecitabine 
or 5-FU combined with bevacizumab is recom-
mended [100]; for those who are intolerant to 
capecitabine-induced hand-foot syndrome or 
are unwilling to receive a continuous infusion of 
5-FU, trifluridine and tipiracil tablets combined 
with bevacizumab can be considered as an alter-
native [101], and a combined dual-drug regimen 
with a 30% ~ 50% dose reduction can also be con-
sidered; for patients who are not suitable for bev-
acizumab, such as those with recent thrombosis 
or massive hemorrhagic events, capecitabine or 
5-FU alone may be considered; for RC patients 
with RAS and BRAF wild / MSS type tumors, 
cetuximab alone or in combination with irinote-
can can be considered [102].

(2) Second-line palliative care

1) The following regimens are recommended for 
patients with indications for intensive treatment:
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a) Chemotherapy regimen: oxaliplatin based 
and irinotecan based regimens can be used as 
either first-line or second-line therapies [89]. 
The mXELIRI regimen is safe and effective 
in the Chinese population [103], with fewer 
adverse reactions than the FOLFIRI regimen. 
For patients with disease progression in the 
first-line treatment with triple-drug chemo-
therapy, please refer to the third-line treat-
ment principle for subsequent treatment. The 
originally induced chemotherapy regimen 
should be introduced first in case of progres-
sion during first-line maintenance therapy. 
Raltitrexed may be considered in combina-
tion with platinum as a second-line treatment 
[96].

b) Targeted drugs: If targeted drugs are not 
used during first-line treatment, the second-
line treatment should include targeted drugs 
according to the genotyping results. Bevaci-
zumab cross-line treatment is recommended 
for patients with RAS or BRAF mutation 
who show disease progression after first-line 
bevacizumab [104, 105]. For RAS and BRAF 
wild-type RC, if the disease progresses after 
first-line treatment with cetuximab, beva-
cizumab should be used as the second-line 
treatment, while cross-line treatment with 
cetuximab is not recommended; if the disease 
progresses after first-line treatment with bev-
acizumab, bevacizumab cross-line treatment 
should be used for second-line treatment, or 
the drug should be switched to cetuximab 
[106]. Chemotherapy combined with targeted 
therapy is recommended for dMMR / MSI-H 
patients using immune checkpoint inhibitors 
as first-line therapy [107]. For patients with 
BRAF V600E mutations, cetuximab + vemu-
rafenib + irinotecan [108] or dabrafenib + 
cetuximab ± trametinib may be selected for 
second-line therapy [109, 110].

c) Immunotherapy: PD-1 monoclonal antibody 
alone or in combination with CTLA-4 mono-
clonal antibody is recommended as second-
line therapy for patients with dMMR / MSI-H 
status who do not use immune checkpoint 
inhibitors as first-line therapy [111, 112]. 
Patients carrying rare POLE or POLD path-
ogenic mutations may also be sensitive to 
immune checkpoint inhibitors [113].

2) The following regimens are recommended for 
patients without indications for intensive treat-

ment: Whether second-line therapy or participa-
tion in a clinical study should be selected should 
be based on the patient’s physical performance, 
genotype, and previous first-line treatment 
schemes. For patients with a PS score > 2 points, 
optimal supportive therapy is recommended; for 
patients with a PS score of 0 ~ 2 points and RAS 
and BRAF wild-type tumors who have not previ-
ously received anti-EGFR monoclonal antibody, 
cetuximab monotherapy is recommended, while 
for patients with RAS or BRAF-mutant tumors 
who have not previously received targeted drugs, 
capecitabine, 5-FU, or trifluridine and tipiracil 
tablets combined with bevacizumab is recom-
mended.

(3) Third-line and Later line palliative care

1) Selection guided by nonmolecular markers: the 
novel combination chemotherapeutic agent tri-
fluridine and tipiracil tablets should be adopted 
as monotherapy with or without bevacizumab 
in patients who are intolerant to regorafenib and 
fruquintinib or fail third-line treatment [114–
116].

2) Postline treatment options guided by molecular 
markers:

a) Patients with BRAFV600E mutant / MSS type 
tumors who were not previously treated with 
anti-BRAF therapy should receive cetuximab 
+ vemurafenib + irinotecan, or dabrafenib 
+ cetuximab ± trametinib or participate in a 
clinical study.

b) Patients with HER2 overexpression should 
receive trastuzumab + lapatinib [117] or tras-
tuzumab + pertuzumab [118] or participate 
in a clinical study.

c) Patients with dMMR / MSI-H status should 
receive PD-1 monoclonal antibody therapy. 
Patients carrying rare POLE or POLD path-
ogenic mutations may also be sensitive to 
immune checkpoint inhibitors [119].

d) For patients with RAS and BRAF wildtype 
tumors who did not previously receive EGFR 
monoclonal antibody, cetuximab alone or 
in combination with irinotecan can be con-
sidered; for patients who have previously 
received cetuximab as first-line therapy and 
achieved an objective response (CR/ PR) 
with a PFS > 6 months and ctDNA test results 
showing both wild-type RAS and BRAF, the 
rechallenge strategy with cetuximab com-
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bined with irinotecan can be considered 
[119].

e) Patients with NTRK gene fusion: NTRK 
inhibitors may be considered [120].

(4) Other therapies Local treatment approaches may 
be selected for advanced patients, such as inter-
ventional therapy, intratumoral injection, physical 
therapy, or traditional Chinese medicine (TCM) 
treatment, provided that the abovementioned con-
ventional therapies are not applicable. For the over-

all management process for RC liver metastasis, 
please refer to Figs. 3 and 4.

4.4  Principles of treatment for RC metastases to other 
parts

4.4.1  Lung metastasis
At present, high-resolution chest CT is recommended 
to identify RC lung metastases, and contrast-enhanced 

Fig. 3 Management of synchronous RC metastasis



Page 20 of 31Committee of Colorectal Cancer Society Chinese Anti-Cancer Association et al. Holistic Integrative Oncology             (2023) 2:1 

chest CT is recommended to identify metastases to the 
mediastinal and hilar lymph nodes. For indeterminate 
pulmonary nodules (IPNs) that cannot be identified by 
chest CT, the nature of the nodules can be comprehen-
sively judged by considering the risk factors, follow-up 
conditions, and pathological examination findings.

Principles of surgical Treatment For resectable lung 
metastases, R0 resection is recommended. Pulmo-
nary metastases should not be excised when there are 
unresectable lesions outside the lung. The remain-
ing lung must maintain adequate lung function after 
resection of the lung metastases. Extrapulmonary 
resectable metastases can be treated simultaneously 
or in stages [121].

Surgical methods The most commonly used method 
is wedge resection, followed by pulmonary segment 
resection, lobectomy and total pneumonectomy. For 
patients without suspected hilar or mediastinal lymph 
node metastases during the preoperative examination, 
routine lymph node dissection during the operation 
may be skipped; if lymph node metastases are sus-
pected, lymph node biopsy or dissection may be con-
sidered during the operation.

Other local treatments The treatment techniques 
include RFA and SBRT.

(1) RFA: For small pulmonary metastases (with a maxi-
mum diameter < 3 cm) that are far away from large 
vessels, RFA shows a good local control rate of 
approximately 90%.

(2) The indications for SBRT are as follows:

1) The presence of 1 ~ 3 lung metastases and ≤ 5 
small metastases and a maximum diameter of 
≤5 cm.

2) Relatively limited lung metastases, especially 
with a unilateral distribution of the lesions and 
peripheral lung metastases being more suitable 
for SBRT.

3) A stable primary tumor that has been controlled.
4) Good general condition with normal pulmonary 

function.
5) Life expectancy ≥6 months.

Palliative treatment should be performed for unresect-
able lung metastases. Whether to implement local lesion 
treatment should be decided under the guidance of the 
MDT to HIM team.

4.4.2  Peritoneal metastases
The peritoneum is one of the most common sites of 
RC metastasis, and peritoneal metastases suggest a 

Fig. 4 Management of asynchronous RC metastasis
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worse prognosis [122–124]. Peritoneal metastasis was 
separately determined to be stage M1c by AJCC stag-
ing (eighth edition) to distinguish it from metastases to 
other sites. The clinical diagnosis of peritoneal metastasis 
is difficult due to the lack of specific clinical manifesta-
tions. Imaging examinations, tumor markers, peritoneal 
effusion cytology or histology, and laparoscopic explo-
ration should be combined if necessary to improve the 
diagnosis of peritoneal metastasis [125]. The peritoneal 
carcinomatosis index (PCI) is used to assess the degree of 
peritoneal metastasis. Treatment strategies for peritoneal 
metastases of RC should be developed under the guid-
ance of the MDT to HIM team. The treatment techniques 
include but are not limited to surgery, chemotherapy, tar-
geted drugs, and intraperitoneal therapy.

(1) Limited peritoneal metastases

For some patients with selected peritoneal metastasis, 
tumor cytoreductive surgery (CRS) combined with hyper-
thermic intraperitoneal chemotherapy (HIPEC) may pro-
long survival [126]. In centers with HIPEC experience, 
CRS surgery may be considered for patients with local-
ized peritoneal metastases (PCI < 20) without extensive 
distant metastases to achieve CC0–1 cytoreduction (i.e., 
no residual peritoneal tumor or diameter of the residual 
tumor be < 2.5 mm). Cytoreduction can be achieved by 
combining HIPEC after complete CRS [127, 128].

(2) Extensive peritoneal metastases or combined exten-
sive distant metastases

Systemic chemotherapy is an important treatment 
approach for RC peritoneal metastasis and is superior to 
optimal supportive therapy. Please refer to the treatment 
recommendations for unresectable advanced RC for the 
available regimens.

Complete CRS and / or HIPEC may be considered 
in experienced centers to treat patients with selected 
localized peritoneal metastasis who may achieve R0 
resection. At present, the common drugs used in intraperi-
toneal chemotherapy for RC in China include fluorouracil 
implants [129], raltitrexed [130], oxaliplatin, carboplatin, 
and lobaplatin [131, 132]. In principle, the drug dosage is 
based on the systematic chemotherapy dosage, which can 
be appropriately adjusted according to the patient’s age, 
physical condition, tolerance to chemotherapeutic agents, 
and bone marrow proliferation capability.

4.4.3  Metastases to ovary, bone, and brain
For patients with definite RC ovarian metastases, bilat-
eral adnexectomy is recommended. If the uterus is 

involved, hysterectomy should be added. Prophylactic 
resection of ovaries with a normal appearance is not rec-
ommended during RC surgery [133]. Patients who wish 
to have children should consult a doctor specializing in 
reproductive medicine for an assessment before initial 
treatment. Postoperative chemotherapy is recommended 
for patients with ovarian metastases who have achieved 
R0 resection. For patients with ovarian metastases who 
cannot achieve an NED status after treatment, the treat-
ment methods for unresectable advanced RC should be 
considered.

The diagnosis of bone metastasis mainly depends on 
emission computed tomography (ECT), X-ray, CT, MRI, 
or PET-CT. ECT is always used as the main approach 
for diagnosing bone metastasis [134]. The objectives of 
comprehensive treatment for RC bone metastases are to 
improve quality of life, prolong survival time, and pre-
vent or delay skeletal-related events (SREs). In systemic 
therapy, bisphosphonates are the basic medicine for 
bone metastasis of RC. When imaging suggests bone 
destruction or metastasis, bone protective drugs should 
be used. During treatment with bisphosphonates, con-
tinuous administration is recommended for at least 
12 months even if SREs occur [134]. Local surgical treat-
ment should be performed with due consideration and 
care. Local radiotherapy can be performed for bone 
metastases.

The treatment for brain metastasis of RC is similar to 
that for brain metastases from other solid tumors and 
is mainly based on control of the primary lesions and 
supplementation by local treatment of brain metastasis 
[135].

4.5  Treatment of locally recurrent RC
4.5.1  Principles of surgical treatments
For RC patients with local recurrence, an MDT to HIM 
evaluation should be performed. In addition to con-
ventional RC-related disciplines, expert teams from 
the departments of urology, gynecological oncology, 
and plastic surgery as well as other related depart-
ments should be included. For patients with resectable 
recurrent lesions, integrative therapy based on surgery 
combined with perioperative chemoradiotherapy is rec-
ommended; for patients with unresectable lesions, radi-
otherapy and / or systemic therapy are recommended, 
and resectability should be reassessed after treatment 
[62].

Patients with relevant surgical contraindications 
should avoid undergoing surgical treatment. Rela-
tive contraindications include the presence of dis-
tant metastases, initial treatment for stage IV disease, 
extensive pelvic sidewall invasion, expected R1 or R2 
resection, and invasion into the sacrum above the S2 
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to S3 junction. Absolute contraindications include 
external iliac vascular involvement, tumor beyond 
the ischial notch (i. e., outward invasion through the 
ischial foramen), lower limb edema due to compression 
of the lymphatic vessels and veins, and bilateral ure-
teral obstruction and effusion, as well as poor general 
condition.

The surgery should be conducted by colorectal sur-
geons following an appropriate surgical plan tailored 
to the specific conditions of the patient and lesion. The 
surgery should be performed following the principle of 
enbloc resection, and R0 resection should be achieved 
as much as possible. If invasion into the surrounding 
organs is present, combined organ resection should be 
considered if possible. The Leeds classification should 
be applied [136]. See Table 3.

4.5.2  Radiotherapy principles
For patients who have not previously received pelvic 
radiotherapy, preoperative concomitant chemora-
diotherapy is recommended (every attempt should be 
made to obtain the pathological diagnosis of recur-
rent lesions before radiotherapy); for patients with 
resectable local lesions, surgery followed by postop-
erative chemoradiotherapy may also be considered; 
additionally, the decision to undergo chemoradio-
therapy before surgery can be made according to the 
previous chemoradiotherapy regimen. In princi-
ple, patients who have received pelvic radiotherapy 
should no longer receive radiotherapy (repeat radio-
therapy and proton and heavy ion therapy can be 
appropriately carried out at experienced centers). The 
most reasonable treatment regimen should be devel-
oped after an MDT to HIM discussion. For patients 
with local recurrence who cannot tolerate surgery or 
external beam radiotherapy (EBRT), radioactive seed 
implantation (such as I125 seeds) can also exert a pal-
liative effect.

4.5.3  Medical treatment and other treatment principles
An MDT to HIM discussion should be carried out to 
reassess the recurrent RC as a resectable lesion, poten-
tially resectable lesion, or unresectable lesion based on 
imaging examination findings and surgical assessments 
and to clarify whether it is necessary to adopt the anal 
preservation strategy or medical treatment strategy 
based on different disease classifications.

(1) For patients with resectable lesions who have not 
received previous chemoradiotherapy, preoperative 
concomitant chemoradiotherapy with fluorouracil 
is the preferred recommendation. In patients with 
fair physical performance, concomitant chemoradi-
otherapy with platinum - or irinotecan-based com-
bination chemotherapy may exert a more signifi-
cant tumor downstaging effect, but the toxicity and 
side effects may be increased. For patients who can-
not tolerate radiotherapy, preoperative dual-drug 
or triple-drug chemotherapy may be considered. 
Targeted therapy can be considered for RC patients 
who demonstrate no increased efficacy after neoad-
juvant therapy, but preoperative targeted therapy is 
not recommended, as it may increase the toxicity 
and side effects.

(2) For patients with resectable lesions who have pre-
viously received concomitant chemoradiotherapy, 
direct surgery or neoadjuvant chemotherapy is 
recommended. The selection of the chemother-
apy regimen should follow the same guidelines as 
above.

(3) For patients with unresectable or potentially 
resectable lesions who have not received previous 
chemoradiotherapy, intensive chemotherapy (dual-
drug chemotherapy) - based concomitant chemo-
radiotherapy or induced intensive chemotherapy 
followed by 5-FU concomitant chemoradiotherapy 
is preferred. For those who have received chemo-
radiotherapy, the principles for palliative first-

Table 3 Leeds classification and treatment options

Classification Location of invasion Treatment

Central type Limited to pelvic organs or connective 
tissue without involvement of the pelvic 
bones

Abdominoperineal resection (APR) is recommended to ensure negative resection 
margins; if the recurrent lesion is localized and anal preservation is possible, low ante-
rior resection (LAR) surgery may be considered

Sidewall type Invasion into the pelvic sidewall structures The affected ureter, internal iliac vessels, and piriformis muscle can be optionally 
resected by surgery

Lateral sacral type Lesion located in the presacral space and 
adhering to or invading the sacrum

Abdominosacral resection of the invaded sacrum is recommended; if the perineal 
incision is too large for stage I sutures, it can be covered with greater momentum or a 
biological patch

Mixed type Sacral and pelvic sidewall involvement If the patient’s general condition is good, resection of the invaded organ may be con-
sidered, followed by posterior hemipelvic dissection or total pelvic organ resection
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line treatment options for metastatic RC should 
be applied. Efficacy should be assessed every 2 to 
3 months, and the possibility of tumor resection 
should be discussed by the MDT to HIM team. 
The management process for local RC recurrence 
is shown in Fig. 5.

4.6  TCM treatment
4.6.1  Treatment principles
Under the guidance of integrative medicine, the selec-
tion TCM drugs and treatment with TCM should be 
carried out according to the principle of syndrome dif-
ferentiation, in which the basic treatment principles 
focus on reinforcing healthy qi to eliminate patho-
genic factors, treating both the tip and root, and offer-
ing integrative treatment according to the variability of 
individuals, the four seasons, and the local conditions 
[137–139].

4.6.2  Treatment based on syndrome differentiation
Perioperative Syndrome Differentiation of RC Patients 
with RC mainly preoperatively manifest obstruction 
of Fu-Qi, and symptoms are specifically described as 
constipation; intermittent abdominal pain; abdomi-
nal fullness and distention; red tongue with a yel-
low, greasy coating; and a slippery and rapid pulse. 
The main postoperative manifestations are yuan-
primordial qi damage and consumption as well as 
spleen-stomach deficiency, demonstrated by specific 
symptoms such as pale or sallow complexion, pale 

lips and nails, shallow breathing and fatigue, mental 
fatigue and unwillingness to talk, dull abdominal pain, 
poor appetite, abdominal distension after eating, pale 
tongue with thin and white coating, and weak pulse. 
Therefore, the main principles are to regulate Qi and 
dredge the bowels, supplement Qi and nourish blood, 
and strengthen the spleen and stomach to improve the 
patient’s tolerance to surgery and alleviate postopera-
tive complications.

Syndrome differentiation in the adjuvant treatment 
period of RC 

(1) During RC chemotherapy, patients usually present 
with spleen-stomach disharmony, qi-blood defi-
ciency, and liver and kidney yin deficiency, with spe-
cific symptoms of abdominal fullness and distention, 
loss of appetite, nausea and vomiting, abdominal 
distension or diarrhea, enlarged tongue, thin and 
white or greasy coating, soreness and weakness of 
the waist and knees, tinnitus, feverish sensation in 
the chest, palms, and soles, red cheeks and night 
sweats, red tongue with little coating, and a slippery 
and rapid pulse. Therefore, the main treatment prin-
ciples are to strengthen the spleen and harmonize 
the stomach, direct counterflow downward and stop 
vomiting, supplement Qi and nourish blood, enrich 
and nourish the liver and kidney to improve the 
patient’s tolerance to chemotherapy, reduce the tox-
icity and side effects of chemotherapy, and improve 
the completion rate of chemotherapy.

Fig. 5 Management Process for Local RC Recurrence
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(2) During RC radiotherapy, patients are often charac-
terized by Qi-Yin deficiency and heat toxin accu-
mulation, with specific symptoms of mental fatigue 
and lassitude, shallow breathing and unwillingness 
to talk, poor appetite, occasional loose stools, red 
tongue and little coating, and thready and rapid 
pulse; or thirst with desire to drink, low - grade fever 
and night sweats, abdominal distension, abdomi-
nal pain refusing to pressure, frequent urination, 
red and white diarrhea, tenesmus, dark red tongue, 
yellow and greasy coating, and wiry and slippery 
or slippery and rapid pulse. Therefore, boosting the 
kidney and enriching Yin, clearing the intestine and 
drying dampness, circulating blood and remov-
ing toxins are the main therapeutic principles to 
improve the patient’s tolerance to radiotherapy and 
reduce the adverse reactions to radiotherapy.

Syndrome differentiation in palliative treatment of 
advanced RC During palliative treatment for advanced 
RC, patients mainly manifest asthenia due to asthenia of 
vital qi and sthenia of pathogenic factors, the former of 
which is predominant, mixed with phlegm, stasis, toxin, 
dampness, and other pathogenic factors. TCM treat-
ment during the palliative treatment phase alleviates the 
adverse reactions of Western medicine, increases the 
curative effect, improves quality of life, and prolongs the 
survival period as long as possible.

5  Whole‑course rehabilitation management
5.1  Follow‑up

(1) Medical history and physical examination and CEA 
and CA19–9 monitoring, once every 3 months for 
the first 2 years, once every 6 months from the 3rd 
once every year after the 5th to 5th year. Years, and

(2) Chest, abdominal, and pelvic CT or MRI, once 
every 6 months for the first 2 years and then once a 
year for 5 years.

(3) Colonoscopy should be performed within 1 year 
after surgery. If any abnormality develops, reex-
amination should be performed within 1 year; if no 
polyps are present, reexamination should be per-
formed within 3 years and then once every 5 years. 
Resection is recommended for all colonic adeno-
mas found during follow-up. If the preoperative 
colonoscopy fails to cover the entire colon, colo-
noscopy should be performed 3 to 6 months after 
the surgery.

(4) PET-CT is not recommended as a routine exami-
nation. For patients with or suspected of having 
recurrence and distant metastasis, PET-CT may 

be considered to exclude recurrence and metas-
tasis.

(5) If antitumor therapy is not feasible according to the 
physical condition of the patient, routine follow-
up is not necessary. The management process for 
persistent postoperative CEA elevation is shown in 
Fig. 6.

5.2  Whole‑course rehabilitation management
5.2.1  Nutrition therapy
Nutrition therapy should be provided throughout the 
whole process from the initial diagnosis to the comple-
tion of comprehensive treatment [140].

(1) Once diagnosed with RC, patients should undergo 
nutritional risk screening and nutritional status 
assessment.

(2) For patients with RC, regardless of radical or pallia-
tive surgery, perioperative nutritional management 
should be carried out according to the Enhanced 
Recovery After Surgery (ERAS) principles and pro-
cedures.

(3) For patients with RC who undergo preoperative 
neoadjuvant therapy or postoperative adjuvant 
therapy, a nutrition treatment plan needs to be for-
mulated and followed.

5.2.2  TCM rehabilitation therapy of tumors
Rehabilitation therapies based on TCM for cancer can 
be implemented during the whole process from the ini-
tial diagnosis to the completion of integrated treatment. 
TCM rehabilitation therapies for cancers are guided 
by syndrome differentiation, and comprehensive reha-
bilitation methods are adopted, including psychologi-
cal treatments, acupuncture and Chinese massage (Tui 
Na) therapy, food therapy, TCM treatments and tra-
ditional Chinese health exercise therapy. A reasonable 
TCM treatment plan should be formulated and imple-
mented according to the different stages and syndromes 
of disease.

5.2.3  Treatment for delayed or long‑term sequelae
Either RC surgery or chemoradiotherapy may lead to late 
sequelae, affecting the quality of daily life and organ func-
tion. The common sequelae and related treatments are as 
follows:

(1) For sequelae associated with impaired bowel func-
tion, such as chronic diarrhea, incontinence, fre-
quent bowel movements, and tenesmus, antidi-
arrheal drugs, stool hardening drugs, TCM, diet 
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regulation, pelvic floor repair, and adult diapers may 
be considered [141, 142].

(2) For oxaliplatin-induced neuropathy, only duloxetine 
is considered for the treatment of painful neuropa-
thy, which is ineffective for numbness, tingling, and 
cold sensitivity. TCM prescriptions can be tested.

(3) In the case of urogenital dysfunction after pelvic 
surgery or radiotherapy, screening for sexual dys-
function, erectile dysfunction, dyspareunia and 
vaginal dryness is recommended. The presence 
of dysuria, frequent urination and urgent urina-
tion should also be assessed. If the symptoms per-
sist, the patient should be referred to a urologist or 
gynecologist.

(4) Pain management: A comprehensive pain assess-
ment should be performed to determine the etiol-
ogy of the pain. The differential diagnosis should 
consider cancer recurrence, disease progression 
or specific cancer pain syndromes. Opioid ther-
apy may be considered, with the lowest appropri-
ate dose used for the shortest time possible. Other 
adjuvant therapy could be performed when opioids 
are used.

(5) Sleep disorders: The course and characteristics 
of insomnia should be learned in detail, and the 
patient should receive sleep health education; cog-

nitive behavioral therapy is recommended as the 
first of choice for insomnia and is superior to inter-
ventional therapy with medications. Simultane-
ously, acupuncture, acupoint massage, intervention 
with Chinese materia medica and other TCM can-
cer rehabilitation treatment means can be consid-
ered for treatment.

(6) To detect potential pelvic fracture or a decrease in 
bone mineral density (BMD) following pelvic radio-
therapy, BMD should be monitored.

(7) Bone marrow suppression after chemotherapy: For 
chemotherapy-related neutropenia, rhGCSF or 
PEG-rhG-CSF can be applied; for chemotherapy-
related anemia, erythropoietin (EPO) can be used, 
while iron, vitamin B12, folic acid, etc., should also 
be supplemented, and infusions of erythrocyte sus-
pensions may be performed when necessary; for 
chemotherapy-related thrombocytopenia, nursing 
care is as important as medication. Patients need 
to reduce activity, prevent injuries, ensure absolute 
bed rest when necessary, pay attention to defecation 
and cough suppression, etc. Thrombopoietin (TPO) 
and recombinant human interleukin 11 can be used 
for platelet elevation. If necessary, apheresis plate-
lets may be transfused.

Fig. 6 Management process for persistent postoperative CEA elevation
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5.2.4  Management of Stoma

(1) Personnel, tasks and structure: stoma therapists 
(specialty nurses) should be available in medi-
cal centers with the appropriate conditions. The 
responsibilities of these therapists should include 
preoperative and postoperative care for all stomas 
(intestinal, gastric, urinary and tracheal stomas, 
etc.), management of complex incisions and incon-
tinence care. Stoma therapists are also responsible 
for opening stoma specialist outpatient clinics, liais-
ing with patients, other professionals and stoma 
product suppliers, organizing social events and car-
rying out follow ups for patients with stomas.

(2) Psychotherapy: patients should receive full com-
munication of the relevant diagnosis, surgery, and 
nursing guidelines so that they can accept the onset 
of disease and have a comprehensive understand-
ing of what is about to happen; in addition, some 
psychological intervention and guidance should be 
given before and after surgery.

(3) Stoma positioning: the stoma stie should be 
selected jointly by the physician, stoma therapist, 
family members and patient before the operation. 
The stoma site should be visible to the patient and 
convenient for care. There should be enough area 
for adhesion, and there should be no discomfort 
when the stoma appliance is adhered to the stoma 
skin.

(4) Nursing of intestinal stoma

1) After surgery, attention should be given to the 
blood flow of the stoma and whether there is 
retraction.

2) Ostomy supplies should be lightweight, transpar-
ent, odor-resistant, and leak-proof and should be 
able to protect the surrounding skin and appro-
priately fit the patient.

3) The skin around the intestinal stoma should be 
kept clean and dry. Special attention should be 
given to fungal infections of the intestinal stoma 
in patients who have been taking antibiotics, 
immunosuppressants and glucocorticoids for an 
extended period of time.
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