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1 Summary
Colorectal cancer is the second most common malignant tumor in women and the third in men
in German-speaking countries. The mean age at diagnosis is 70-75 years. Individuals with
genetic predisposition may develop the disease in early adulthood.
For early detection, both screening for occult fecal blood triggering an endoscopic examination
or direct screening colonoscopy are used. Both procedures reduce cancer-specific mortality. In
Germany, screening colonoscopy is preferentially recommended.
The treatment of patients with rectal cancer is based on the stage of the disease at initial diag
nosis. In stage I, surgery (possibly as a local excision) is the first priority. In stages II and III, pre
operative radiochemotherapy or radiotherapy is recommended for tumors in the lower and
middle thirds. Total neoadjuvant therapy (TNT) may be preferred if clinical risk factors are
present. Upper third rectal cancers are usually resected primarily. In clearly defined exceptional
cases, neoadjuvant radiation in the middle third may be omitted. A clear recommendation for
or against adjuvant chemotherapy cannot be given; the implementation of adjuvant therapy
should be discussed individually.
For the majority of patients in stage IV, treatment aims at palliation, with relief of symptoms
and prolongation of survival time. In a subgroup of patients, a cure is also possible in this situa
tion. For systemic cancer treatment in stage IV, different substances from the field of cytostatic
drugs, monoclonal antibodies and targeted therapies are available. The optimal combination
and sequence are the subject of current clinical trials.
Advances in the diagnosis and treatment of colorectal cancer have led to a steady decline in
mortality over the past 10 years.

2 Basics
2.1 Definition and basic data
The UICC defines rectal carcinomas as tumors whose aboral margin (inferior margin) is 16 cm
or less from the anocutaneous line when measured by rigid rectoscopy [1]. The more proximal
carcinomas up to and including the ileocecal valve are defined as colon cancer. An ESMO Con
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sensus proposes a new definition taking into account the different measurement results from
imaging procedures [2].
Histologically, adenocarcinoma is diagnosed in more than 95% of patients. Other less frequent
histologies in the rectum are neuroendocrine tumors, lymphomas, sarcomas or squamous cell
carcinomas.
Colon and rectal cancers share many common features in etiology and histology. However, they
differ in the preoperative, surgical, and adjuvant treatment strategies. In the Onkopedia guide
lines, they are handled separately. The topic of this guideline is adenocarcinoma of the rectum.
It accounts for 30-40% of colorectal carcinomas in Germany.

2.2 Epidemiology
Almost 20,000 new cases of rectal cancer are diagnosed in Germany every year. Almost 12,000
men and about 7,000 women are first diagnosed in Germany annually, corresponding to about
4.3% and 3.0%, respectively, of all malignant tumors. The prognosis of rectal cancer roughly
corresponds to that of colon cancer and is in the middle range compared to other cancers.
Annually, slightly less than half as many people die from rectal cancer than develop the disease
(approximately 7,600) [3].
The median age at diagnosis for men is 70 years, which is the same as for cancer overall (70
years), while for women it is 73 years, i.e., four years higher than for cancer overall (69 years).
The median age at death is 74 years (men), one year below and 78 years (women), one year
above the median age at death for cancer overall (75 years and 76 years, respectively).
The age-standardized morbidity rates - i.e., the probability of disease - as well as the age-stan
dardized mortality rates - i.e., the probability of death - show a decreasing trend over the past
15 years for both men and women, see Figure 1. This is also confirmed by a joinpoint analysis
[4, 5], according to which the incidence rates in men decrease by an average of 1.8% per year,
and those in women even by 2.1%. The declines in mortality rates are about the same, averag
ing 1.6% (men) and 2.3% (women) per year.
Figure 1: Estimated incidence and mortality of malignant neoplasms of the rectum (ICD 10: C20) in
Germany - age-standardized rates (conventional European standard) [3]
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While the age-standardized rates of new cases are a measure of the probability of disease and
are largely independent of the population structure, the number of new cases also depends on
the age structure and population size. Due to the shift of the age structure towards an older
society and the reaching of the age cohorts of the baby boomers who are likely to develop the
disease, the courses of new cases and deaths differ from the courses of the rates. The higher
the age at which the disease is first diagnosed, the stronger the effect. This effect is more pro
nounced for men than for women. Despite declining morbidity and mortality rates, the number
of new cases in men and the number of deaths from colorectal cancer have remained almost
constant since 2003. For women, as with the rates, decreasing numbers of cases are also
observed for incidence and mortality, but the decrease of 1.5% per year (incidence) and 1.2%
per year (mortality) is lower than for the rates (Figure 2).
Figure 2: Estimated incidence and mortality of malignant neoplasms of the rectum (ICD 10: C20) in
Germany - number of cases [3]

Up to the age of 40, rectal cancer is almost neglectable. From then on, the rates of disease
increase steadily in both sexes and reach their peak in the highest age group (85 years and
older) (see Figure 3 [lines]). From the beginning, the rate of men is always higher than that of
women. The case rates are somewhat different due to the population distribution. The number
of new cases increases in men up to the age group 75 - 79 years (see Figure 3 [bars]). After
that, the number of cases halves, which is due to the fact that the number of men becomes
lower due to life expectancy. For women, a steady increase in the number of cases can be
observed up to the age of 70. In the eighth decade of life, about 800 new cases are currently
diagnosed. Thereafter, the number of cases increases by about 50% to 1,200 new cases and
then remains stable at about this level.
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Figure 3: Age distribution of incidence of malignant neoplasms of the rectum (ICD 10: C20) - agespecific numbers of cases and rates [3]

The prognosis of colorectal cancer, as mentioned above, is in the middle range of all cancers. It
is 54% of men and 59% of women who are alive five years after a diagnosis. Notably, in Figure
4, survival rates for colon (C18) and rectal (C19, C20) cancers are merged (Figure 4), as there is
little difference between these entities. A difference between overall survival - the percentage
of patients surviving for a given time - and relative survival - the ratio of absolute survival vs
expected survival in the general population - is apparent. Although only 40% (men) and 47%
(women) are still alive 10 years after diagnosis, the relative survival rate is still 58% (men) and
62% (women), because quite a few people have died in the general population during these 10
years. There are only minor differences between the sexes, with slight advantages for women.
Figure 4: Absolute and relative survival rates for malignant neoplasms of the colon and rectum
(ICD 10: C18-C20) [3]

Based on the current incidence of disease and the 14th coordinated population projection of
the Federal Statistical Office (G2L2W2, moderate development), an increase in the number of
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cases by about 22% to almost 23,000 new cases (2050) can be expected for the next 30 years,
solely due to the shift in age structures of the population.

2.3 Pathogenesis
Colorectal cancer is biologically heterogeneous. The "classical" pathway of the adenoma-carci
noma sequence is molecularly associated with primary mutations in the APC gene and chromo
somal instability. Another pathway of origin is via the so-called serrated adenomas with epige
netic promoter (CpG) methylations and high microsatellite instability, and there are also mixed
forms. Within these groups there is a wide biological diversity, also depending on the anatomi
cal localization within the colon.

2.4 Risk factors
The risk of developing colorectal cancer is increased by the following factors:
• Defined genetic disease patterns (about 3% of new cases)
◦ Hereditary colorectal carcinoma without polyposis (HNPCC, Lynch syndrome [OMIM
ID # 120435] [6] with mutations in genes:
▪ MSH2 (HNPCC1): approximately 60% of patients
▪ MLH1 (HNPCC2): approximately 30% of patients
▪ PMS1 (HNPCC3), PMS2 (HNPCC4), MSH6 (HNPCC5), TFGBR2 (HNPCC6), MLH3
(HNPCC7)
◦ Familial adenomatous polyposis (FAP) with germline mutations within the APC gene
(1%) [OMIM ID # 175100] [6].
◦ Attenuated Familial Adenomatous Polyposis (AAPC) with germline mutations in the
5' end of the APC gene and complete loss of function [OMIM ID # 175100] [6].
◦ Peutz-Jeghers syndrome with germline mutations in the STK11 gene
◦ Cowden syndrome with germline mutations in PTEN genes
• History of familial disposition
◦ rectal cancer in one or more first-degree relatives before the age of 50.
• Colorectal adenomas as precursors of sporadic carcinomas (adenoma-carcinoma
sequence)
• Chronic inflammatory bowel diseases
◦ ulcerative colitis
◦ Crohn's disease
• Toxic*
◦ high alcohol consumption
◦ smoking
• Nutrition*
◦ low fiber intake
◦ high fat consumption
◦ high proportion of red meat and processed sausages
◦ low intake of vegetables
• Lifestyle*
◦ obesity
◦ lack of physical exercise
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*Due to methodological limitations (study design, different cultural and lifestyle groups, self-rat
ing of participants, multifactorial events, and others), the data on toxic, dietary, and lifestyleassociated risk factors do not have the same impact as the data on the other risk factors listed
above.

3 Prevention and early detection
3.1 Prevention
Recommendations for the prevention of colorectal cancer relate to the acquired risk factors
identified to date:
• Ablation of adenomas
◦ Ablation of adenomas is a preventive measure by removing precursor stages of rec
tal cancer. This procedure is performed as part of the endoscopic screening proce
dures.
• Lifestyle habits
◦ weight reduction for overweight people
◦ regular physical exercise
◦ abstaining from excessive alcohol consumption
◦ abstaining from tobacco use
• Nutrition
◦ high fiber intake (30 g/day)
◦ rich in folic acid, calcium and vitamin B6
◦ increased consumption of fruits and vegetables
◦ abstaining from daily intake of red or processed meat
The most extensive data for drug prevention are available for acetylsalicylic acid (ASA). Regular
consumers of ASA at a dose of ≥ 75 mg/day have a rate of colorectal cancer about half lower
than comparator groups [7]. In HNPCC gene carriers, daily intake of 300-600 mg ASA reduces
colorectal cancer risk by 37%.
These and numerous other studies on the association of colorectal cancer and certain forms or
components of diet, micronutrients, electrolytes such as calcium or magnesium, or drugs such
as low-dose ASA or COX-2 inhibitors have not yet been sufficiently validated for a specific posi
tive recommendation for prevention [8].

3.2 Early detection
3.2.1 Population (screening)
The usually long-time course between the detection of polyps and their malignant transforma
tion offers the opportunity for early detection and prevention. Fecal occult blood testing using
the guaiac test (gFOBT) reduces cancer-specific mortality [8]. Immunochemical tests for occult
blood (iFOBT) have a higher sensitivity. In Germany, the gFOBT has been replaced by the iFOBT
since January 1, 2017. A multi-test for DNA alterations and for human hemoglobin leads to a
further increase in sensitivity but also to a considerable rate of false positive results.
Sigmoidoscopy with prophylactic polypectomy reduces cancer-specific mortality [8]. The effect
is stronger than the effect of fecal occult blood testing. Total colonoscopy increases the detec
tion rate of carcinoma and precancerous changes, but has not been prospectively validated
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using mortality as an endpoint. The uptake of endoscopy is significantly lower than the uptake
of noninvasive testing methods. Overall mortality is not reduced by screening.
Risks of screening include distress and complications from endoscopy, particularly when per
forming polypectomies, false-negative results of stool examinations, and overdiagnosis in per
sons at low risk of disease.
Due to its high sensitivity and specificity, total colonoscopy is recommended as a standard pro
cedure in Germany, Austria, and Switzerland. Recommendations are summarized in Table 1.
Table 1: Colorectal cancer screening
Procedure

Germany

Austria

Digital rectal examination

Annually from the age of 50 years

Annually from the age of 40.

Fecal occult blood test
(immunochemical, iFOBT)

Annually between the ages of 50 and 54;
biennially from the age of 55 as an alternative to
colonoscopy

Annually from the age of 40.

Total colonoscopy

Men from the age of 50, women from the age of 55
years
Repetition after 10 years if findings are unremark
able*.

From the age of 50, every 10 years
if the findings are unremarkable

Legend:
* Further individualized guidance on repeat colonoscopy may be provided by the investigator of screening.

A more detailed discussion of the opportunities and risks of early detection in colorectal cancer
can be found in the knowledge base.

3.2.2 Risk groups
3.2.2.1 Relatives of patients with colorectal cancer
First-degree relatives should undergo colonoscopy at an age 10 years prior to the patient's dis
ease, but at the latest at the age of 50 years [8, 9]. This recommendation also applies to firstdegree relatives of patients diagnosed with colorectal adenomas before the age of 50. If the
findings are unremarkable, colonoscopy should be repeated in this risk group after a maximum
of 10 years.
3.2.2.2 Hereditary colorectal carcinoma
Diagnostics should be performed according to the guidelines for the diagnosis of genetic pre
disposition to cancer of the German Medical Association, those of the Austrian Society of Gas
troenterology & Hepatology (ÖGGH), and the ESMO guidelines [2, 9]. The specific genetic aber
ration determines the risk of disease and is the basis of the individualized screening and pre
vention plan.
3.2.2.3 Ulcerative colitis
Aminosalicylate can be used for prophylaxis; results of randomized trials with the primary end
point of preventing colorectal cancer are not available. Recommendations for screening are
based on the extent of colitis and the duration of disease. Patients with pancolitis for more than
8 years or with left-sided colitis for more than 15 years should have a complete colonoscopy
with stepwise biopsies annually. In patients with high-grade dysplasia, restorative proctocolec
tomy is an effective prophylactic intervention.
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3.2.2.4 Crohn's disease
For these patients, no recommendation regarding prophylaxis and early detection can be given
at present.

4 Clinical characteristics
4.1 Symptoms
Characteristic early symptoms are absent. The symptoms can be classified as follows:
Local symptoms
• Blood in the stool
• Changes in bowel habits
• Pain, cramps
• Ileus
General symptoms
• Unintended weight loss
• Loss of energy
• Symptoms from anemia
• Paraneoplastic syndromes
Other symptoms due to metastases include jaundice and liver failure in advanced liver metas
tasis, cough and dyspnea in pulmonary and/or pleural metastasis, less commonly bone pain in
skeletal metastasis, or neurologic symptoms in case of cerebral metastasis.

5 Diagnosis
5.2 Diagnostics
5.2.1 Initial diagnosis and recommended diagnostics
The first step is confirmation of the suspected clinical and / or imaging diagnosis, followed by
staging after the diagnosis has been confirmed, see Table 2.
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Table 2: Diagnostic procedures for new onset of symptoms and for staging
Indication

Procedure

New-onset symptoms

Digital rectal examination

Staging / Treatment planning

Note

Complete colonoscopy with biopsies

Postoperatively at the latest, if not feasible preoper
atively

Rectoscopy / sigmoidoscopy with biop
sies

If colonoscopy is not feasible

Virtual colonoscopy

If colonoscopy is not feasible

Rigid rectoscopy
Quality-assured pelvic MRI

If applicable, plus EUS (endosonography) in case of
planned radiotherapy

CT + EUS

If MRI is not feasible [9]

Gynecological examination

In case of clinical or imaging suspicion of infiltration
of vagina or uterus

Cystoscopy

In case of clinical or imaging suspicion of infiltration
of the bladder

Sphincter manometry

In case of clinical suspicion of dysfunction

Abdominal ultrasound

Recommendation by S3 Guideline

CT abdomen
(alternatively: MRI abdomen)

additionally recommended, especially in case of
sonographic suspicion of liver metastases or in case
of non-optimal assessability in sonography

Thorax radiograph in 2 planes

Recommendation by S3 Guideline [9]

CT Thorax

Additionally recommended

CEA

Quality-assured MRI examination is the diagnostic method of choice to determine tumor
spread into the perirectal fat tissue and its relationship to the circumferential resection margin
(CRM). It should also describe the following parameters: (i) extramural vein invasion (EMVI) as a
relevant prognostic factor, (ii) lymph node involvement (criteria are short-axis diameter, which
should be more than 9 mm, or if this is not present, morphological criteria such as "round
shape", irregular boundary and pathological internal reflex pattern, (iii) relationship to neigh
boring organs (T4 tumor), (iv) suspected involvement of lateral lymph nodes (i.e., iliac external
and internal LNs and obturator LNs (each scored nodal-positive for short-axis diameters greater
than 7mm).
MRI is thus the essential diagnostic component for staging of locally advanced rectal cancer
and is crucial for treatment-planning.
Positron emission tomography (PET) and MRI liver is not a standard part of the primary diagno
sis of rectal cancer.

5.3 Classification
Classification of primary tumor size and metastasis is based on current TNM criteria. The classi
fication of the Union Internationale Contre le Cancer (UICC) summarizes these criteria in stages,
see Table 3.
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Table 3: Classification of tumor stages (UICC) [1]
Stage

Primary tumor

Lymph node status

Distant metastases

0

Tis

N0

M0

I

T1, T2

N0

M0

IIA

T3

N0

M0

T3a (< 1 mm)
T3b (1 - 5 mm)
T3c (5 - 15 mm)
T3d (> 15 mm)
IIB

T4a

N0

M0

IIC

T4b

N0

M0

IIIA

T1 - 2

N1 (1 - 3 affected LN)

M0

IIIB

T3 - 4

N1 (1 - 3 affected LN)

M0

IIIC

All T

N2 (≥ 4 affected LN)

M0

IV

All T

All N

M1

Additionally, rectal cancer is subdivided according to the distal end of the primary tumor to the
anocutaneous line. The definitions of the distances of the primary tumor to the anocutaneous
line are not completely identical in the different classifications, see Table 4.
Table 4: Classification of rectal cancer location according to the distance of the distal end of the primary tumor from the
anocutaneous line
Classification

UICC [1]

ESMO [2]

Lower third of rectum

< 6 cm

< 5 cm

Middle third of rectum

> 6 - 12 cm

> 5 - 10 cm

Upper third of rectum

> 12 - 16 cm

> 10 - 15 cm

5.6 General condition and comorbidity
For objective assessment of the general condition, the use of geriatric assessment is recom
mended, see Geriatric Assessment Knowledge Base. Tests for objectifying mobility and comor
bidity are particularly suitable. The indication to perform further tests is based on the clinical
impression and the planned treatment. Studies on the predictive value of geriatric assessment
tools for specific treatment modalities are not yet available for colorectal cancer.

6 Therapy
6.1 Treatment structure
The basis of the treatment recommendation to the patient is the quality-assured survey of the
relevant risk factors. Therapeutic algorithms are shown in Figures 4 and 5.
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Figure 5: Stage-adapted treatment algorithm for rectal cancer

Legend:
TNT, total neoadjuvant therapy; cCR, clinical complete remission; TME - Total Mesorectal Excision, PME - Par
tial Mesorectal Excision; W&W, watch and wait
* Criteria for decision pro TNT, see chapter 6.1.2.2 and chapter 6.1.2.3

6.1.1 Stage I
Stage I includes T stages T1 and T2. A special subtype is stage T1 with a low risk of recurrence.
6.1.1.1 T1 (low risk of recurrence)
For stage pT1 carcinomas, local surgical tumor excision (full wall excision) is sufficient as the
sole therapeutic measure if the following conditions for classification as low-risk are met:
• Diameter < 3 cm
• G1 / 2: good or moderate histological differentiation
• L0: no infiltration of lymphatic vessels
• V0: no infiltration of blood vessels
• R0: complete resection
Excision can be performed transanally as a microsurgical full-wall excision or as a direct tumor
excision.
At this stage, neither preoperative nor postoperative radiotherapy or systemic cancer treat
ment further reduces the recurrence rate.
6.1.1.2 T1 (higher risk of recurrence) to T4
cT1 carcinomas with gradings G3-4 have a higher risk of recurrence. In this group and in all
other T stages, the treatment standard is mesorectal excision with resection of the regional
lymphatic drainage area, technically depending on the location of the carcinoma:
• Lower rectal third: total mesorectal excision (TME) with a minimal distal distance of ≥ 2
cm, measured from the macroscopic tumor margin.
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• Middle rectal third: total mesorectal excision (TME) with a minimal distal distance of ≥ 5
cm, measured from the macroscopic tumor margin.
• Upper rectal third: partial mesorectal excision with a minimal distal distance ≥ 5 cm mea
sured from the macroscopic tumor margin or TME.
In stage I, neither preoperative nor postoperative radiotherapy or systemic cancer treatment
further reduces the recurrence rate.

6.1.2 Stages II and III
The therapeutic goal in stages II and III is curative. Recurrences also occur locally, but mainly
systemically in the liver and/or lungs. The local recurrence rate is 5-12% after TME, the sys
temic recurrence rate is 35-45% depending on the tumor stage at initial diagnosis and other
biological and individual risk factors. Due to the anatomy of the lower pelvis, local recurrences
of carcinomas in the lower and middle thirds of the rectum are particularly prone to complica
tions. This justifies their prevention as a separate, important therapeutic goal. Preoperative
radiochemotherapy or radiotherapy and quality-assured surgery can reduce the local recur
rence rate to 5-10% [10]. Systemic perioperative cancer therapy also contributes to the reduc
tion of the local recurrence rate, but is recommended primarily with the goal of preventing dis
tant metastases [11].
6.1.2.1 Surgery - Stages II and III
In stage II and III, the primary therapy depends on the tumor location, see Figure 5. For carcino
mas in the lower and middle third of the rectum, preoperative radiation or radiochemotherapy
is recommended. For carcinomas in the upper third of the rectum, the benefit of radiotherapy is
controversially discussed and treatment in analogy to colon cancer preferred, i.e. primary
resection of the tumor, see Guideline Colon Cancer.
Resection of the primary tumor is essential for curative therapy. The quality of the surgical pro
cedure has a significant impact on prognosis. Oncological principles for surgery are:
• Removal of the regional lymphatic drainage area with sampling and histologic workup of
≥ 12 lymph nodes.
• Appropriate safety distance to healthy tissue
• Respecting the intactness of the fascia of the mesorectum avoiding injuries during
surgery.
• En-bloc resection of tumor-adherent organs
• Protection of the autonomic pelvic nerves
Standard for the middle and lower rectal thirds is TME. In the upper rectal third, PME is recom
mended; results of studies on TME for carcinomas in the upper rectal third are pending.
6.1.2.2 Radiotherapy - Stages II and III
Radiotherapy and radiochemotherapy reduce the locoregional recurrence risk and may increase
the cure rate. The target volume includes the region of the primary tumor and the mesorectal,
presacral, and iliac-internal lymphatic drainage pathways.
Radiotherapy in the middle third can be omitted if the following findings are present: (i) tumor
penetration depth into perirectal fat of 5mm or less (mrT3a and b situation) and lack of contact
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with circumferential resection margin; (ii) no confirmed extramural vein invasion (EMVI nega
tive); (iii) no evidence of lymph node metastases (for definition see chapter 5.2.1)).
Because of the special problem of local recurrences in rectal cancer, radiotherapy has been
intensively evaluated within the framework of preoperative study concepts. Alternatives are
short-course radiotherapy with high single doses (5 x 5 Gy) or conventionally fractionated longcourse radiotherapy with single doses of 1.8 - 2.0 Gy up to a total dose of 45 - 50.4 Gy.
Preoperative conventionally fractionated irradiation can induce significant tumor shrinkage,
reduce local recurrence risk, improve disease-free survival, and increases survival rates accord
ing to results from randomized trials. Apart from tumor shrinkage, this also holds true for
neoadjuvant short-course radiotherapy. In patients with large locally advanced tumors where
tumor shrinkage is the therapeutic goal, combined radiochemotherapy or TNT is therefore rec
ommended because of its higher potential to shrink these tumors. In about 10-15% of patients,
complete pathohistological remission is achieved after conventional long-course neoadjuvant
radiochemotherapy.
Adjuvant (postoperative) radiotherapy alone has no significant impact on disease-free survival
or overall survival, but leads to a reduction in local recurrence rates in previously non-irradiated
patients. After incomplete anterior wall resection in stage I, radiotherapy is an experimental
option in clinical trials. Data and recommendations on the treatment approach after successful
primary radiochemotherapy are summarized in chapter 6.1.2.4.
6.1.2.3 Radiochemotherapy and "total neoadjuvant therapy" - stages II and III
Compared to preoperative conventional fractionated radiotherapy alone, combined
radiochemotherapy leads to higher pathohistological remission rates and improved locoregional
control. It was also superior to postoperative radiochemotherapy in terms of local recurrence
rates in the AIO/ARO/CAO-04 trial. An increase in the rate of patients with disease-free survival
or overall survival was not achieved in the studies published to date.
Fluoropyrimidines are the most effective drugs in combined radiochemotherapy, with a low rate
of side effects. Administration of 5-fluorouracil as a continuous infusion during radiotherapy is
more effective than bolus therapy. Modulation of 5-FU metabolism by folinic acid did not
improve long-term outcomes. Perioperative administration of capecitabine is noninferior to 5-FU
and resulted in a significant improvement in disease-free survival in one study. According to
results of a meta-analysis, the results of randomized trials combining 5-FU or capecitabine with
oxaliplatin during radiotherapy can be summarized as follows: (i) gastrointestinal toxicity signif
icantly increased, hematotoxicity was comparable; (ii) DFS slightly but significantly improved
(HR 0.90, 95% CI 0.81 - 0.99); (ii) a lower rate of distant metastases was reported. According to
data from another meta-analysis, the clinically moderate benefit is particularly observed in
younger patients < 60 years of age. There was no increase in R0 resection rates or chance of
sphincter preservation in any of the trials on the addition of oxaliplatin to neoadjuvant
radiochemotherapy. Therefore, a combination of fluoropyrimidines with oxaliplatin is not gener
ally recommended for neoadjuvant radiochemotherapy, but may be considered in younger
patents [10].
With regard to perioperative chemotherapy, until recently a distinction was only made between
the application of chemotherapy in the context of radiochemotherapy (primarily as a radiosen
sitizer) and the administration of chemotherapy as adjuvant therapy after radiochemotherapy
and TME surgery. As a further therapeutic principle, especially for tumors with stages unfavor
able from a tumor biology point of view and/or if organ preservation is intended, the so-called
"total neoadjuvant therapy" (TNT) should be considered. This means a prolongation of neoadju
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vant therapy by usually 3- to 4.5-months of chemotherapy. It can be administered after or
before radio- or radiochemotherapy (as so-called induction or consolidation chemotherapy).
In several randomized trials, TNT showed a significant benefit for disease-free survival, espe
cially for patients whose tumors had "high-risk characteristics" (RAPIDO trial criteria): (i) T4
tumors, (ii) tumors with / of mesorectal resection margin, (iii) EMVI positivity, (iv) N2 status, and
(v) enlarged lateral lymph nodes [12].
The optimal design of a TNT is still subject to clinical studies. The question of which (radiother
apy) regimen should be used when organ preservation is intended is currently being investi
gated in the ACO/ARO/AIO-18-1 trial.
According to multidisciplinary recommendations of working groups of the German Cancer Soci
ety, the following principles can be applied in therapy planning: (i) Radiotherapy can be given
as short-course radiotherapy (5x5 Gy) or long-course radiochemotherapy. (ii) Chemotherapy
should be administered over 3 to 4.5 months, with consolidation chemotherapy preferred
according to data from the CAO/ARO/AIO-12 and OPRA trials if the therapeutic goal is to
achieve the highest possible rate of clinical complete remission (cCR). Chemotherapy should be
given using FOLFOX or CapOx; the benefit of adding irinotecan (such as in the FOLFIRINOX regi
men) has not been proven.
For patients with locally advanced, MSI-H / dMMR rectal cancer, the possibility of immune
checkpoint inhibitor therapy without radiotherapy and / or surgery should be discussed. In an
ongoing phase II study, complete clinical remissions were detectable in all 14 patients evalu
able to date after six months of primary dostarlimab therapy. During the so far short median
follow-up, no case of local recurrence had occurred. Imune checkpoint inhibitors have not yet
been approved for the treatment of locally advanced MSI-H rectal cancer. If such an organ
preservation approach is used, clinical controls should be scheduled after 3 and 6 months of
therapy. The post-treatment watch-and-wait strategy should be performed as follows: 3-4
monthly sigmoidoscopy, digital-rectal examination and quality-assured rectal MRI for the first
two years, then (years 3-5) every six months. Distant metastases should be excluded at least
once per year by whole-body CT [13].
Data and recommendations on the approach after successful primary radiochemotherapy alone
are summarized in chapter 6.1.2.4.
6.1.2.4 Adjuvant (postoperative) chemotherapy after conventional RChT - stages II
and III
While the beneficial impact of adjuvant chemotherapy for rectal cancer after surgical resection
without preoperative radiotherapy is verified (see Cochrane meta-analysis), adjuvant
chemotherapy par principe after combined radiochemotherapy or short-term radiotherapy and
TME surgery is controversial. A meta-analysis primarily examining trials with bolus application
of 5-FU failed to demonstrate a benefit for disease-free or overall survival. While this metaanalysis is methodologically problematic, it provides further evidence that bolus regimens
should no longer be used. Adjuvant chemotherapy with optimal fluoropyrimidine regimens
should be offered after neoadjuvant radiochemotherapy. Capecitabine, for example, has a good
data background in this setting. At present, available study results do not allow us to make firm
differential therapeutic recommendations based on the degree or extent of tumor response to
neoadjuvant radiochemotherapy. A general use of oxaliplatin in adjuvant chemotherapy cannot
be justified from current trial data. Younger patients with an increased risk of recurrence
(ypStage III) should be counseled about the possibility of additional oxaliplatin therapy [10].
The duration of perioperative chemotherapy should add up to about 6 months in total, e.g., by
an additional 5-6 adjuvant cycles of capecitabine or 8 cycles of FOLFOX. Patients after primary
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resection, who have not received neoadjuvant radiochemotherapy, can be given adjuvant
chemotherapy (i.e., 3 or 6 months depending on the risk profile, see colon cancer) in analogy to
colon carcinoma according to data from the SCOT study.
In patients with cancer localization in the upper third of the rectum, who have not received pre
operative radiation or radiochemotherapy, a procedure analogous to that for colon carcinoma is
recommended in stages II and III. Criteria for adjuvant chemotherapy in stage II and III are com
piled in the guideline colon carcinoma.
Combination of proton pump inhibitors with capecitabine-containing therapy, e.g., in the CapOx
or XELOX regimen, should be avoided, as several retrospective data sets suggest a possible
negative effect on capecitabine efficacy [14, 15, 16].
6.1.2.5 Non-surgical management after clinical complete remission
If a complete clinical remission (cCR), confirmed by quality-assured imaging procedures and
experienced investigators, has been achieved after radiochemotherapy or TNT, surgery can be
omitted. The database for this approach has been validated for a European patient population,
but the follow-up of patients is relatively short. Therefore, the inclusion of these patients in
studies or registries is still recommended in order to obtain better long-term data.
At this point in time, the waiver of surgical resection in case of cCR remission documented by
experienced investigators (endoscopy, MRI, clinical digital-rectal examination) will be limited to
patients with a reliable adherence to close follow-up examinations. A blind or step biopsy of the
rectal mucosa to document a cCR is just as unnecessary as the performance of an endosonog
raphy.
Detailed patient information and adherence to stringent follow-up over at least 5 years is
required. The optimal design of follow-up (or "watch & wait", respectively) is the subject of cur
rent studies; the following follow-up procedure can be recommended according to an interna
tional expert statement [17]: follow-up for 5 years after documentation of cCR; for three years,
3-monthly CEA, then six-monthly; for two years, 3-monthly digital-rectal examination, MRI, and
endoscopy, then six-mothly; for 5 years, CT thorax/upper abdomen at months 6, 12, 24, 36, 48
and 60.

6.1.4 Stage IV
The therapeutic goal of colorectal cancer stage IV patients used to be considered strictly pallia
tive. In the past 20 years, it has become evident that up to 25% of patients with synchronous
hepatic metastases may have a curative potential [18, 19]. A curative potential also exists in
patients with hepatic recurrence or isolated pulmonary metastasis (see chapter 6.1.4.1 and
chapter 6.1.4.2), see Figures 6 and 7.
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Figure 6: Treatment structure in patients with rectal cancer stage IV

Legend:
1 the importance of perioperative systemic cancer treatment is still not clear, see also chapter 6.1.4.1.4.

In previous versions of the S3 and EMSO guidelines, a classification of stage IV patients into
subgroups was proposed [2], based on the primary goal of their therapy. In current guidelines,
such a classification is abandoned in favor of an algorithm that takes into account patient-indi
vidual characteristics, therapy goals, and molecular factors (MSI, RAS and BRAF mutations, etc.)
in different hierarchical levels as criteria for treatment selection [20]. These classifications
allow a pragmatic orientation, but their criteria have not been prospectively validated. In partic
ular, the location of the primary (so-called sidedness) should be considered as an important
predictive criterion for the use of anti-EGFR antibodies.
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Figure 7: Treatment structure in stage IV rectal cancer with primary unresectable metastases

Legend:
1 Doublet – combination of fluoropyrimidine plus either oxaliplatin or irinotecan;
2 Triplet – combination of fluoropyrimidine plus oxaliplatin and irinotecan;
3 EGFR mAB – anti-Epidermal Growth Factor Receptor monoclonal antibody;
4 BSC – Best supportive care;
5 MSI-H/dMMR – microsatellite instability-high/deficient DNA mismatch repair;
6 mut – mutant; wt – wild-type

6.1.4.1 Stage IV with resectable metastases

6.1.4.1.1 Resectability

The 5-year-disease-free survival rate of patients with resectable liver or lung metastases may
reach 50%. The criterion for technical resectability of metastases is the achievement of an R0
situation.
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In addition to the technical question of resectability of metastases, criteria of tumor biology
have a significant impact on the recurrence rate. In patients with liver metastases from colorec
tal carcinoma, various models have been developed for the calculation and prognostic evalua
tion of risk factors. Widely used is the application of the Fong Score [21], see Table 5, which is
based on data from primarily surgically treated patients without perioperative systemic cancer
treatment. The risk score facilitates a benefit-risk assessment. It is not a static tool for deter
mining contraindications. Recent retrospective analyses show that these criteria are also valid
for resection after perioperative chemotherapy [22].
Table 5: Risk score in patients with liver metastasis [19].
• Node-positive cancer at initial diagnosis
• Disease-free interval between resection of the primary tumor and diagnosis of liver metastases < 12 months
• More than one liver metastasis on preoperative imaging.
• CEA preoperative > 200 ng/ml
• Largest metastasis diameter > 5 cm on preoperative imaging
Each risk factor is given a point, and a score summarizes this:
Number of risk factors

Risk of recurrence

5-year survival rate in % [15, 16]

0

low

60 - 75

1-2

intermediate

40 - 45

3-5

high

15 - 30

Decisions on the resectability of liver and lung metastases should be made by multidisciplinary
tumor boards. Details on resectability and surgical technique are presented in chapter 6.2.1.2.

6.1.4.1.2 Resection of liver metastases

Resection of metastases is a central component of the curative concept. There is no uniform
definition of criteria for resectability of liver metastases. The following conditions should be ful
filled:
• Exclusion of non-resectable extrahepatic metastases
• > 30% functional residual liver tissue postoperatively
• Sufficient safety margins to critical hepatic vessels
• No hepatic insufficiency, no liver cirrhosis Child B or C
• ECOG perfomance score 0 - 2
• No severe comorbidity
Decisions regarding the resectability of liver metastases should be made by multidisciplinary
tumor boards.
The standard of care for local therapy of liver metastases is open surgical resection with or
without perioperative systemic cancer treatment. Laparoscopic resection reduces morbidity
without affecting 90-day mortality.
Less invasive ablative procedures include radiofrequency ablation, laser ablation, or stereotac
tic radiation. Very few overall survival data are available for these treatment modalities. Com
parative randomized trials on the oncologic equivalence of these therapeutic approaches are
not available. They are not recommended for curative approaches outside of clinical trials.
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6.1.4.1.3 Resection of lung metastases

Isolated colorectal lung metastases are less common. The criteria for resectability of pulmonary
metastases are not clearly defined. The following conditions should be met:
• Exclusion of unresectable extrapulmonary metastases
• R0 resection possible
• Adequate pulmonary residual volume postoperatively
• ECOG performance score 0 - 2
• No severe comorbidity
Decisions regarding the resectability of pulmonary metastases should be made by multidiscipli
nary tumor boards.
The standard of care for local therapy of pulmonary metastases has been open surgical resec
tion. An alternative is minimally invasive resection using video-assisted thoracoscopy (although
the intraoperative exclusion of occult lung metastases is critical here) or radiotherapeutic pro
cedures (such as SBRT).

6.1.4.1.4 Perioperative drug therapy of primary resectable metastases

Indication and optimal treatment regimens of perioperative medical tumor therapy are still sub
ject to controversial debates and have to be discussed in the tumor board on a case-by-case
basis, taking into account the tumor biology. The possibility of treatment within the framework
of a study should be reviewed.
Based on data from the phase III EORTC 40983 intergroup study perioperative therapy with
FOLFOX, three months each pre- and postoperatively, can be used as drug-targeted tumor ther
apy for resectable liver metastases. However, data justifying the use of molecularly targeted
therapy in the setting of resectable metastases are not available. The use of cetuximab in this
treatment setting has actually worsened therapeutic outcomes. FOLFOX perioperatively should
rather be offered to patients with a higher risk or to patients in whom a "biological window" for
the observation of the tumor biology seems reasonable after multidisciplinary coordination.
If preoperative chemotherapy has not been given, it can be given postoperatively, preferen
tially using a fluoropyrimidine and oxaliplatin. Particularly in situations in which a low recur
rence risk after metastasectomy is expected, additive or "secondary adjuvant" chemotherapy
appears to be dispensable because of the overall small effects on survival parameters. Recent
data from a randomized Japanese trial showed an improvement in progression-free survival
with 6 months of chemotherapy with FOLFOX, but no benefit in terms of overall survival [23].
6.1.4.2 Conversion therapy in patients with potentially resectable metastases
The number of patients with potentially resectable metastases can be increased by a so-called
conversion therapy. The aim of this therapy is to achieve technical resectability by downsizing
the metastases. Accordingly, treatment protocols with high response rates and the chance of
greater volumetric shrinkage of metastases are recommended. Two-drug combinations plus
antibodies or three-drug combinations ± antibodies used in the palliative setting have been
tested in randomized and non-randomized phase II studies, see chapter 6.2.3 and chapter
6.1.4.3. The UNICANCER PRODIGE 14 trial, which randomized doublet versus triplet, each +
mAb (depending on RAS status) as conversion therapy, found no statistically significant
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improvement of R0/R1 resection rates; disease-free and overall survival were also not signifi
cantly different [24] In the smaller OLIVIA trial (80 patients) [25] with more clearly defined and
stricter inclusion criteria regarding irreversibility, there was a benefit for triplet therapy + beva
cizumab versus FOLFOX + bevacizumab. These results were recently confirmed in a Dutch
study presented at ASCO 2022 for the group of RAS or BRAF mutated or right-sided tumors
[26]. In this respect, it should be decided on a case-by-case basis in the tumor board whether
triplet + mAb or doublet + mAb should be used. In the randomized phase II VOLFI study, the
addition of panitumumab to a dose-reduced chemotherapy triplet did lead to high remission
rates and improved resection rates, mainly in younger patients [27]. However, the randomized
phase III "Triplete" trial first presented at ASCO 2022 showed no benefit in terms of resection
rates for FOLFOXIRI + panitumumab therapy compared with a doublet + panitumuab [28].
In studies with non-selected patients, between 5 and 25%, and up to 40% in the case of exclu
sive liver metastasis, of initially unresectable patients subsequently underwent secondary
resection. A preoperative systemic treatment duration of 2 to 4, possibly up to 6 months,
depending on tumor response, is recommended. After achieving technical operability, surgery
should be performed as soon as possible, not after maximum remission has been achieved. By
this, increasing liver toxicity resulting in a higher surgical morbidity can be avoided. In patients
undergoing conversion therapy, restaging should be performed every 8-10 weeks with discus
sion of CT or MRI images in the multidisciplinary tumor board. Surgery should be performed 4
weeks after the end of preoperative drug therapy, and after 6 weeks following bevacizumabcontaining therapy. The value of continuing chemotherapy after R0 or R1 resection, in terms of
completing chemotherapy for a total of 6 months, is not proven. Important factors also include
toxicity of previous therapy and comorbidity, as well as histopathologic response. The addi
tional value of locally effective therapy methods in R1 resection is the subject of clinical stud
ies.
6.1.4.3 Therapy of primary non-resectable metastases
Despite effective primary therapy and progress in adjuvant treatment, distant metastases
emerge in about 35-45% of patients. The relapse rate is highest in the first two years after ini
tial diagnosis, while relapses after more than 5 years are rare. In a subgroup of patients, a cure
is also possible in this situation, see Chapter 6.1.4.1 "Stage IV with resectable metastases" and
chapter 6.1.4.2 "Stage IV with metastases after conversion therapy".
In the majority of patients in stage IV, the therapeutic goal is palliative and includes the treat
ment of physical and psychological complaints. It requires multidisciplinary cooperation. The
necessity and the possibilities of supportive measures should be discussed early and compre
hensively with all affected persons.
The selection of the therapeutic strategy and the most favorable drug combinations are deter
mined by numerous factors. Aspects to be considered are:
• Treatment goals set with the patient (and his relatives, if applicable)
• Course of the disease so far
• Biology of the disease, e.g., RAS and BRAF mutation status and localization of the primary
tumor
• Prior treatment, e.g., preoperative or adjuvant chemotherapy
• Therapy-related factors, i.e., toxicity, quality of life
• Disease-unrelated factors, such as biological age and comorbidity
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Biological test methods for the selection of the optimal therapy, e.g., gene signatures or in vitro
sensitivity testing, have not yet been sufficiently validated. Monitoring by serial measurement
of circulating tumor cells or circulating DNA is also not a standard procedure.

6.1.4.3.1 Induction therapy

The goals of induction therapy depend on disease status (see chapter 6.1.4) and comorbidity.
The treatment algorithm is shown in Figure 6.
For patients without severe comorbidities, who are expected to tolerate intensive chemother
apy, it can be administered as
• Doublet (two-drug combination): fluoropyrimidine (5-FU with folinic acid, or capecitabine)
plus another cytostatic drug (irinotecan or oxaliplatin) or
• Triplet (triple combination): fluoropyrimidine (5-FU with folinic acid, or capecitabine) plus
irinotecan and oxaliplatin.
• The addition of a monoclonal antibody to combination chemotherapy increased remission
rates, progression-free survival, and in some studies overall survival. The combination of
chemotherapy and antibodies results in a median progression-free survival of about 10
months and a median overall survival of about 30 months [29, 30]. Due to the mecha
nism of action of anti-EGFR antibodies, the choice of drugs is based on RAS and BRAF
mutation status and the localization of the primary tumor.
Anti-EGFR antibodies have been tested in combination with doublet chemotherapy, see chapter
6.1.4.3.1.1. Data on triplet chemotherapy with cetuximab or panitumumab were available until
recently from smaller randomized trials with selected patients. The Triplete trial has recently
shown that the combination with a triplet is not superior to the combination with a doublet [28].
In combination with bevacizumab, triplet chemotherapy results in longer progression-free sur
vival (PFS) than a doublet + bevacizumab [30]. Prolongation of the time to progression, thus
possibly to symptoms and start of further intensive therapy, is also a clinically relevant thera
peutic goal for patients in a clearly palliative setting.
A meta-analysis did not confirm a better efficacy of triplet chemotherapy compared to doublet
for patients with BRAF V600E mutated tumors [31]. Furthermore, in the FIRE 4.5 study, the
addition of cetuximab to a chemotherapy triplet showed no benefit for patients whose tumor
showed a BRAF mutation compared with a triplet plus bevacizumab [32]. Therefore, doublet
chemotherapy with anti-angiogenic agents (e.g., FOLFOX/CAPOX + bevacizumab) currently
appears to be a reasonable first-line therapy for these patients.
Withholding or "reserving" drugs for eventual second-line sequential or escalation therapy is
not recommended due to the loss of 25-30% patients per line of therapy.
6.1.4.3.1.1 RAS wild type (RASwt)
Intact signaling through the RAS signaling cascade is a prerequisite for the efficacy of the antiEGFR antibodies cetuximab and panitumumab. Patients with tumors that have a mutation in
one of the RAS genes (i.e., KRAS exon 2-4 and/or NRAS exon 2-4) should not be treated with an
anti-EGFR antibodiy.
The question of whether an anti-EGFR antibody should be used primarily in patients with RAS
wild-type was investigated in randomized trials. The sequence doublet + cetuximab versus
doublet + bevacizumab was used first-line, including a protocol-defined crossover to the other
antibody in case of relapse or refractory disease. The first study [29] found significantly longer
survival for the sequence cetuximab in the first line followed by bevacizumab in the second
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line, with a hazard ratio of 0.7. In a second study [33], this difference could not be confirmed,
see also AIO statement [34]. These data are now less relevant in light of the "sidedness"
debate. In a pooled analysis of six prospective studies, the impact of the right-sided localization
of the primary tumor, i.e., proximal/oral to the Flexura coli sinistra, versus the left-sided local
ization, i.e., distal/aboral, on treatment outcomes in patients with a RASwt tumor was analyzed
[20]. On one hand, patients with a right-sided primary tumor had a significantly worse progno
sis with regard to overall survival. On the other hand, patients with a left-sided primary showed
a significant benefit from therapy with anti-EGFR antibodies compared to the control arm with
chemotherapy +/- bevacizumab (hazard ratio 0.75 for overall survival; 0.78 for progression-free
survival). Patients with right-sided primary tumors did not benefit from the administration of
anti-EGFR antibodies in terms of progression-free and overall survival despite RASwt. The com
bination of anti-EGFR antibodies and combination chemotherapy is currently recommended for
first-line treatment of patients with a RASwt tumor and a primary tumor in the left-sided colon.
In patients with RASwt and a right-sided primary, there is no benefit of an anti-EGFR antibody
over chemotherapy or bevacizumab combination in first-line therapy [34].
6.1.4.3.1.2 RAS mutations
In patients with RAS mutations, bevacizumab should be used as a monoclonal antibody in firstline therapy. Combination of chemotherapy with bevacizumab resulted in significant improve
ments in remission rates and progression-free survival compared with chemotherapy alone,
and in some studies also in overall survival. Combination with a triplet (5-FU, folinic acid,
irinotecan, oxaliplatin) results in slightly higher remission rates and significant prolongation of
progression-free survival compared with a doublet (5-FU, folinic acid, irinotecan) [24].
6.1.4.3.1.3 MSI high/dMMR
For patients with microsatellite instable tumors, the KEYNOTE-177 study compared pem
brolizumab to different "standard of care" regimens. A clinically meaningful and significant pro
longation of PFS (hazard ratio 0.6 (0.45 - 0.80)) with significantly reduced treatment-related
toxicity (22% instead of 6% grade 3-4 adverse events) was demonstrated. Overall survival (as a
secondary endpoint) was prolonged clinically relevant, but not statistically significant (with high
rates of cross-over to checkpoint inhibitors). Pembrolizumab has been approved by the EMA for
the treatment of metastatic colorectal tumors harboring MSI-H since February 2021. Analysis of
MSI can be performed by immunohistochemistry [35].

6.1.4.3.2 Maintenance therapy

When deciding on maintenance therapy, the potential prolongation of progression-free and
overall survival at the cost of side effects is weighed against a treatment-free period under
close monitoring and re-start of therapy in case of disease progression.
In randomized trials, post-doublet induction (with oxaliplatin plus bevacizumab) maintenance
therapy using a fluoropyrimidine + bevacizumab resulted in a statistically significant prolonga
tion of time to tumor progression compared with a watch-and-wait strategy. Bevacizumab
monotherapy is not recommended. Patients who wish to interrupt therapy, or for whom this
seems reasonable, can therefore be advised to take a break after 6 months of therapy without
a significant worsening of the probability of survival. The significantly shorter progression-free
survival time should be pointed out. Close follow-up is recommended in this situation. Immedi
ate re-induction at first progression under maintenance therapy is feasible only in a minority of
patients. Nevertheless, re-induction therapy should be considered in the further course of ther
apy, see chapter 6.1.4.3.3.
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A detailed discussion of the three large randomized trials on maintenance therapy with beva
cizumab can be found in the AIO statement [36].
As all these studies used oxaliplatin-containing induction therapies, it is unclear whether the
results described are transferable to irinotecan-containing induction.
Regarding maintenance therapy with EGFR inhibitors, according to data from the PANAMA trial,
continuation of 5-FU and the anti-EGFR antibody is recommended after 3 months of induction
chemotherapy [37]. Non-inferiority of maintenance with panitumumab monotherapy versus
panitumumab + 5-FU was not shown in an Italian randomized trial, so monotherapy with antiEGFR antibody alone is not recommended for maintenance therapy [38]. However, based on
the studies published to date, no statement can be made as to when and to what extent
patients receiving anti-EGFR antibody therapy may take breaks from therapy, so that this deci
sion must be on a case-by-case basis.

6.1.4.3.3 Second-, third- and fourth-line therapy

For patients whose tumor disease progresses after first-line therapy, further treatment is deter
mined by prior therapy, therapy goal, BRAF and RAS status, and MSI status. Second-, third-, or
fourth-line therapy is individualized. The following principles should be considered:
• After therapy with first-line irinotecan-based therapy, oxaliplatin should be used in combi
nation with a fluoropyrimidine.
• After prior therapy with oxaliplatin, irinotecan should be combined with a fluoropyrimi
dine.
• If a bevacizumab-free irinotecan-based therapy was chosen in the first-line setting, FOL
FOX+ bevacizumab should be used in the second-line setting.
• Continuation of bevacizumab beyond progression on first-line therapy significantly pro
longs overall survival.
• For patients previously treated with oxaliplatin-based therapy, FOLFIRI chemotherapy can
be combined with the anti-angiogenic agent aflibercept. This results in a statistically sig
nificant prolongation of survival.
• In second-line therapy, the combination of the antiangiogenic antibody ramucirumab with
FOLFIRI leads to prolonged survival in patients treated with first-line oxaliplatin- and
bevacizumab-based therapy.
• Ramucirumab or aflibercept should be preferred in patients with only a short first-line PFS
on bevacizumab-containing therapy.
• Patients with RAS wild-type, who have not received anti-EGFR antibody in first-line ther
apy and have a high remission pressure for second-line therapy, should be treated with a
combination of an anti-EGFR antibody plus chemotherapy, see Colon cancer treatment
protocols. This includes switching cytostatic agents.
• Cetuximab and panitumumab should preferably be used in first-line therapy. When used
for the first time in chemotherapy-refractory patients, both agents are equieffective. The
use of panitumumab after failure of cetuximab-based regimens is no standard of care,
and this also applies vice versa. Re-challenge of cetuximab or panitumumab should only
be performed in patients with no detectable RAS and/or BRAF mutations on liquid biopsy.
• In patients with BRAF V600E mutation, the use of a combination of encorafenib and
cetuximab in second- and third-line therapy in accordance with current approval results in
a prolongation of progression-free and overall survival [49].

26

• After pretreatment with chemotherapy, the combination of nivolumab and ipilimumab
can be used in patients with MSI-high tumors in accordance with current approval [39].
• When all established chemotherapies and monoclonal antibodies fail, the oral multikinase
inhibitor regorafenib or trifluridine/tipiracil prolong overall survival.
• For patients with HER2 positivity (especially after anti-EGFR therapy and in left-sided
tumors), there is a treatment option with trastuzumab/lapatinib, trastuzumab/per
tuzumab or trastuzumab-deruxtecan. However, approvals of these drugs for this treat
ment setting are pending.
• Patients whose tumor has an NTRK fusion can be treated with the tyrosine kinase
inhibitors larotrectinib or entrectinib in accordance with their approval.
For all phases of drug-based tumor therapy, the occurrence of adverse effects should be moni
tored regularly, i.e., at each therapy cycle, by history, clinical examination, and laboratory
analyses. The response to the systemic tumor therapy is monitored every 2 to 3 months by
clinical examination and targeted, imaging diagnostics.

6.1.4.3.4 Local therapy for oligometastasis

Local therapy of metastases, especially liver metastases, may also be useful in the palliative
situation. Decisions on systemic versus local measures and, if necessary, on sequential or com
bination therapies should be made by multidisciplinary tumor boards.
For local therapy of irresectable liver metastases, different procedures have been described,
mainly in case series. Among these, intra-arterial liver perfusion was compared with intra
venous therapy with 5-FU/folinic acid. It led to higher remission rates, but no prolongation of
survival. The effect of systemic chemotherapy is documented more clearly [40].
Other approaches include radiofrequency ablation, laser therapy, stereotactic radiotherapy, or
SIRT (selective internal radiation therapy). Randomized clinical studies comparing these meth
ods with systemic tumor therapy are sparse. As complementary measures to systemic
chemotherapy, they should be evaluated on a case-by-case basis. However, the additional
administration of selective internal radiotherapy (SIRT) in conjunction with first-line chemother
apy showed no benefit for either progression-free or overall survival in a large pooled ITT analy
sis, and is therefore not recommended [41]. The indication should be discussed in the multidis
ciplinary tumor board, taking into account the overall treatment plan and the potential, some
times considerable, toxicity.

6.1.4.3.5 Peritoneal carcinomatosis

The median survival of patients with proven peritoneal carcinomatosis is significantly worse
than for other metastatic manifestations. Nevertheless, in the PRODIGE-7 trial, the combination
of systemic chemotherapy and cytoreductive surgery (CRS) showed a median overall survival
of 41 months in patients with isolated peritoneal carcinomatosis. However, in this randomized
trial (CRS +/- HIPEC), the added benefit of hyperthermic intraperitoneal chemotherapy (HIPEC)
with oxaliplatin could not be demonstrated [42]. In this respect, HIPEC with oxaliplatin after CRS
currently cannot be recommended. Cytoreductive surgery alone is considered a standard treat
ment option at specialized centers. Criteria for decision-making are good general condition,
localized and exclusively peritoneal metastasis (peritoneal carcinomatosis index PCI ≤ 15), and
potential CC0 resectability. Regarding the indication for HIPEC, there is currently no consensus;
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it should be performed either in the context of clinical trials or as an individual decision using
mitomycin C over 60-90 minutes.

6.2 Treatment modalities
6.2.1 Surgery
6.2.1.1 Primary tumor
Surgical standard is mesorectal excision with removal of the regional lymphatic drainage area,
technically depending on the location of the carcinoma:
• Lower rectal third: total mesorectal excision (TME) with a minimal distal distance of ≥ 2
cm, measured from the macroscopic tumor margin.
• Middle rectal third: total mesorectal excision (TME) with a minimal distal distance of ≥ 5
cm, measured from the macroscopic tumor margin.
• Upper rectal third: partial mesorectal excision (PME) with a minimal distal distance ≥ 5
cm, measured from the macroscopic tumor margin.
6.2.1.2 Surgical approach
The standard is the open surgical technique. An alternative is laparoscopic surgery. The advan
tage of open surgery is the shorter operating time and the shorter learning curve of surgeons.
Significant advantages of laparoscopic surgery are better cosmetic outcome and earlier
restorative diet. In the context of fast-track surgery applied to open and laparoscopic rectal
surgery, the advantages of laparoscopic surgery such as faster mobilization and shorter hospi
tal stay are hardly significant. Laparoscopic surgery can be performed in specialized centers,
preferably under study conditions [43].
6.2.1.3 Special situations
Special local situations include ileus, tumor perforation, intestinal perforation or infiltration into
adjacent organs. For obstructive carcinomas, two-step surgery can be performed with creation
of protective stoma or one-step subtotal colectomy is feasible. In patients with hereditary dis
ease, the nature of the genetic burden, previous operations, and the overall treatment concept
must be considered.
The type and extent of resection are determined by the localization, the supplying vessels and
the lymphatic drainage area defined by this. The surgical technique depends on the localization
of the primary tumor, see Table 4.

6.2.2 Radiotherapy
Radiotherapy leads to a significant reduction in local recurrence rates. Standard options are
preoperative radiotherapy with 25 Gy over 5 days, or the combination of radiotherapy (50.4
Gy) with a fluoropyrimidine, see chapter 6.1.2.2.
Acute side effects of short-course, preoperative radiotherapy documented in larger randomized
trials were diarrhea (20%), dermatitis (5%), cystitis (2%), and postoperative impairment of
wound healing [44]. Long-term side effects included compromised anal sphincter function with
increased stool frequency (20 vs 8%) and incontinence (50 vs 24%) [45]. In the randomized
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Dutch trial, the rate of secondary neoplasias at 12 years was higher than in the control group
(14 vs 9%) [46].
Side effects of combined radiochemotherapy (50.4 Gy, infusional 5-FU) in CTCAE grade 3/4
were diarrhea (15%), dermatitis (13%), and hematotoxicity (7%).

6.2.3 Systemic tumor treatment agents
6.2.3.1 Aflibercept
Aflibercept is a recombinant fusion protein with anti-angiogenic activity. In the pivotal study,
the addition of aflibercept to FOLFIRI significantly improved the hazard ratio in patients previ
ously treated with oxaliplatin-based therapy. Overall survival was prolonged by 1.4 months. Pro
gression-free survival and response rates were also better in the aflibercept arm. Drug-related
adverse events in CTCAE grade 3/4 were consistent with other antiangiogenic agents: Hyper
tension (+17.8%), bleeding (+1.3%) (especially epistaxis), arterial (+1.3%) and venous throm
boembolism (+1.6%), and proteinuria (+6.6%). Rare critical complications included arterial,
thromboembolic events, and gastrointestinal tract perforations.
6.2.3.2 Bevacizumab
Bevacizumab is a monoclonal antibody with anti-angiogenic activity. In combination with 5-FU /
folinic acid, capecitabine, irinotecan or oxaliplatin, remission rates of 50% and prolongation of
progression-free survival are achieved. In combination with irinotecan and 5-FU bolus protocols,
prolongation of overall survival has also been achieved. Bevacizumab is effective in both firstline and second-line therapy. Continuation of bevacizumab therapy beyond progression resulted
in prolonged overall survival in two randomized clinical trials. In the larger trial, a significant
improvement in hazard ratio to 0.81 was achieved. Median overall survival was prolonged by
1.4 months. Serious adverse events (grade 3/4) that occurred in more than 5% of patients in
the pivotal studies were hypertension and proteinuria. Less common critical complications
included arterial thromboembolic events and gastrointestinal tract perforations.
6.2.3.3 Capecitabine
The basic drug in the medical tumor therapy of patients with colorectal carcinoma is 5-fluo
rouracil. Capecitabine is an oral fluoropyrimidine that is enzymatically metabolized by the
tumor to 5-FU. In comparative clinical trials, it was at least as effective as 5-FU bolus/folinic
acid therapy. When used as monotherapy, remission rates are achieved in up to 25%, and in
combination with irinotecan or oxaliplatin in up to 45% of patients. Serious adverse events
(grade 3/4) occurring in more than 5% of patients in the pivotal trials were diarrhea and handfoot syndrome. The combination of proton pump inhibitors with capecitabine-containing ther
apy should be avoided, as negative effects on capecitabine efficacy have been demonstrated in
several retrospective studies. Mutations among the four major dihydropyrimidine dehydroge
nase (DPD) gene loci must be excluded prior to 5-FU- and capecitabine containing chemother
apy [48].
6.2.3.4 Cetuximab
Cetuximab is a monoclonal antibody against the EGF receptor. The remission rate after
monotherapy in second-line is 8%. In first-line therapy in patients with KRAS wild-type, remis
sion rates of 55-65% are achieved in combination with 5-FU / folinic acid and irinotecan or oxali
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platin. Progression-free survival is prolonged. Overall survival data are inconsistent. Patients
with defined RAS mutations (KRAS genes exon 2-4, NRAS genes exon 2-4) have no benefit from
cetuximab therapy, and in some chemotherapy combinations even a trend towards shorter sur
vival was observed. Because there is evidence of a negative interaction with capecitabine and
bolus 5-FU protocols, that is not yet understood, the combination of cetuximab with oral fluo
ropyrimidines and bolus 5-FU protocols is not recommended. Serious adverse events (grade
3/4) that occurred in more than 5% of patients in the pivotal studies were acneiform dermatitis
and infusion reactions. Prophylactic therapy for acneiform dermatitis should be given with doxy
cyline or minocycline. Additional prophylactic local therapy with vitamin K1 cream (Reconval
K1) may be considered in women. Medications for prophylaxis of infusion reactions are corticos
teroids and H1 blockers. Biweekly administration (500 mg/m²) was equivalent to weekly cetux
imab administration (400 / 250 mg/m²) in a randomized trial.
6.2.3.5 Encorafenib
Encorafenib is an oral highly selective RAF kinase inhibitor. In combination with cetuximab, it
resulted in prolonged survival in patients with BRAF V600E-mutated CRC after first-line therapy
compared with chemotherapy plus cetuximab. The most common adverse events in the pivotal
study were diarrhea, nausea, vomiting, and acneiform dermatitis, of which severe (≥ grade 3)
were fatigue (4%), anemia (4%), and diarrhea (2%). Another typical side effect is palmar-plan
tar erythrodysesthesia syndrome (PPES) in 4% of patients (severe in <1%) [49].
6.2.3.6 5-Fluorouracil
5-Fluorouracil is used in almost all forms of medical tumor therapy for patients with colorectal
carcinoma. The best risk-benefit ratio is achieved with intravenous continuous infusion over
24-48 hours after previous administration of folinic acid. Remission rates are up to 30%. Severe
side effects (grade 3-4) are diarrhea and stomatitis. Patients with functionally relevant polymor
phisms of the 5-FU degradation genes have an increased risk of severe side effects including
neutropenia, neutropenic fever, severe ulcerative mucosites, and others.
Mutations among the four major dihydropyrimidine dehydrogenase (DPD) gene loci must be
excluded prior to 5-FU- and capecitabine containing chemotherapy [48].
6.2.3.7 Ipilimumab
Ipilimumab is a drug from the group of monoclonal antibodies named immune checkpoint
inhibitors. It blocks the inhibitory T-cell regulator CTLA-4 and thereby enhances the autologous
immune response. It is approved in combination with nivolumab after pretreatment and treat
ment failure with/under fluoropyrimidine-containing combination chemotherapy for stage IV
patients with MSI-H/dMMR. The overall response rate (ORR) for this combination was 55% in the
pivotal Checkmate-142 trial, with survival rates at 9 and 12 months of 87% and 85%, respec
tively. 32% of patients experienced grade 3-4 toxicities associated with therapy: elevation of
AST and/or ALT (11%), elevation of lipase (4%), anemia (3%), colitis (3%).
6.2.3.8 Irinotecan
Irinotecan is a topoisomerase I inhibitor. In combination with 5-FU / folinic acid, remission rates
are 40-50%. Progression-free survival and overall survival are significantly prolonged compared
to fluoropyrimidine therapy. Serious adverse events (grade 3/4) that occurred in more than 5%
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of patients in the pivotal studies were diarrhea, nausea / vomiting, neutropenia and neu
tropenic fever. This drug can be applied weekly, bi-weekly or tri-weekly.
6.2.3.9 Nivolumab
Nivolumab is an anti-PD-1 monoclonal antibody of the immune checkpoint inhibitor class. It is
approved in combination with ipilimumab after pretreatment and treatment failure with/under
chemotherapy for stage IV patients with MSI-H/dMMR, after pretreatment with fluoropyrim
idines. The overall response rate (ORR) for this combination in the pivotal Checkmate-142 trial
was 55%, with survival rates at 9 and 12 months of 87% and 85%, respectively. 32% of patients
experienced grade 3-4 toxicities associated with therapy: elevation of AST and/or ALT (11%),
elevation of lipase (4%), anemia (3%), colitis (3%).
6.2.3.10 Oxaliplatin
Oxaliplatin is a platinum derivative. It is highly effective in combination with fluoropyrimidines
(5-FU/folinic acid (FS), capecitabine). In first-line therapy, it increases remission rates to 40-60%
and prolongs progression-free survival compared to 5-FU/FS. Serious adverse events (grade
3/4) occurring in more than 5% of patients in pivotal trials were nausea/vomiting, diarrhea,
mucositis, and polyneuropathy. Intravenous administration of calcium and magnesium do not
reduce the risk of polyneuropathy.
6.2.3.11 Panitumumab
Panitumumab is a monoclonal antibody directed against the EGF receptor. In patients with
KRASwt tumors, the remission rate in second-line therapy was 10% for monotherapy and 35%
for combination with FOLFIRI after failure of oxaliplatin ± bevacizumab. Response to panitu
mumab is dependent on mutations in the RAS genes. In the pivotal study, patients with RASwt
showed statistically significantly longer survival for the panitumumab/chemotherapy combina
tion versus the chemotherapy-only arm. Progression-free and overall survival were worse in
patients treated with panitumumab in the presence of a mutation in one of the RAS genes. Seri
ous adverse event (grade 3/4) occurring in more than 5% of patients in the pivotal studies was
acneiform dermatitis. Prophylactic therapy for acneiform dermatitis should be given with doxy
cyline or minocycline. Additional prophylactic topical therapy with vitamin K1 cream (Reconval
K1) may be considered in women.
6.2.3.12 Pembrolizumab
Pembrolizumab is an anti-PD-1 monoclonal antibody from the class of immune checkpoint
inhibitors. In patients with dMMR/MSI-H CRC, pembrolizumab improved survival in first-line ther
apy and was better tolerated than doublet chemotherapy with or without VEGFR or EGFR anti
bodies. Toxicities ≥ grade 3 occurred in 56% of patients receiving pembrolizumab and 78% in
the chemotherapy group. More severe (≥ grade 3) were diarrhea (6%) and hypertension (7%),
immune-mediated hepatitis (3%), colitis (3%), skin toxicity, and adrenal insufficiency (1%
each).
6.2.3.13 Ramucirumab
Ramucirumab is a human IgG1 antibody that specifically binds to vascular endothelial growth
factor receptor-2 (VEGFR2). It is approved for second-line treatment of patients with adenocar
cinoma of the stomach or gastroesophageal junction. In patients with metastatic colorectal can
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cer recurrent or refractory after therapy with a fluoropyrimidine, oxaliplatin and bevacizumab, it
was tested in a phase III trial in combination with FOLFIRI. The addition of ramucirumab
resulted in a statistically significant prolongation of progression-free survival from 4.7 to 5.7
months with a hazard ratio of 0.77 and prolongation of overall survival from 11.7 to 13.3
months with a hazard ratio of 0.84. Adverse events CTCAE grade 3/4 that occurred in more than
5% of patients treated with ramucirumab in the combination therapy in the pivotal study, and
more frequently than in the control group, were neutropenia (28%) and hypertension (11%).
Fatigue (12%) and diarrhea (10%) were not significantly more common than in the chemother
apy control arm.
6.2.3.14 Regorafenib
Regorafenib is an oral multikinase inhibitor that blocks the activity of multiple protein kinases,
including those involved in the regulation of tumor angiogenesis, oncogenesis and the microen
vironment. In patients after failure of all established chemotherapies, regorafenib monotherapy
has been shown in two phase III studies to significantly improve overall survival compared to
best supportive care in a meta-analysis with a hazard ratio of 0.76. Regorafenib causes sympto
matic toxicity in many patients. CTCAE grade 3/4 adverse events that occurred in more than
5% of regorafenib-treated patients in the pivotal study, and significantly more frequently in the
treatment arm than in the placebo arm, were fatigue (+6%), diarrhea (+4%), hand-foot syn
drome (+17%), and hypertension (+6%). Side effects occur after a median of 14 days and
therefore require close monitoring (e.g., weekly) at the start of therapy and dose reduction if
necessary.
6.2.3.15 S1 (Tegafur plus Gimeracil and Oteracil)
In case of intolerance of 5-fluorouracil, S1 has been approved by EMA in 2022. This approval is
based on several studies showing that S1 is non-inferior to capecitabine or 5-FU in terms of effi
cacy, and that switching from fluoropyrimidines to S-1 due to cardiotoxicity or pronounced
hand-foot syndrome is safely feasible. S1 is approved as monotherapy or in combination with
oxaliplatin or irinotecan, with or without bevacizumab, for the treatment of patients with
metastatic colorectal cancer who cannot continue treatment with another fluoropyrimidine
because hand-foot syndrome or cardiovascular toxicity has developed in an adjuvant or
metastatic setting.
6.2.3.16 TAS-102
TAS-102 is a new oral cytostatic drug. It consists of trifluridine, a thymidine analog, and tipiracil
hydrochloride, a thymidine phosphorylase inhibitor. The cytotoxic component is trifluridine
while tipiracil inhibits its rapid degradation. In a phase III study in relapsed or refractory
patients with metastatic colorectal cancer after at least two standard chemotherapies, TAS-102
resulted in a statistically significant prolongation of progression-free survival (HR 0.48; median
0.3 months) and overall survival (HR 0.68, median 1.7 months). The remission rate was 1.6%.
TAS-102 is taken for 5 days in each of two consecutive weeks, followed by a 2-week treatment
break. Adverse events CTCAE grade 3/4 that occurred in more than 5% of patients treated with
TAS-102 in the pivotal study were neutropenia (38%), leukocytopenia (21%), anemia (18%),
and thrombocytopenia (5%). Febrile neutropenia was observed in 4% of patients. These compli
cations require close monitoring of blood counts and dose reduction if necessary.
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7 Rehabilitation
Surgery, radiotherapy and systemic therapy of patients with colorectal carcinoma can lead to
therapy sequelae of varying severity, which require targeted rehabilitative measures in the
somatic and psychosocial areas. The goals of rehabilitation are training in stoma care, regaining
continence, promoting regular physical activity, nutritional training, gaining information on nondrug therapy of chemotherapy-induced peripheral polyneuropathy, dealing with and overcom
ing fear of recurrence and other psycho-oncological impairments as well as professional reinte
gration.
Patients should be informed at an early stage about the possibilities of outpatient and inpatient
rehabilitation measures as well as other claims arising from social law. With regard to the reha
bilitation clinic, the patient's wishes should be taken into account (§9 SGB IX). Nevertheless, a
recommendation for a clinic with an oncological focus should be made in order to ensure opti
mal rehabilitation success.
.

8 Follow-up
The follow-up of patients with colorectal carcinoma is structured. The goals of follow-up are the
early diagnosis of a recurrence with the aim of prolonging the survival time / increasing the
chance of cure, the detection of side effects of the therapy and prevention. In patients with col
orectal carcinoma, intensive, structured follow-up can lead to prolonged survival [47].
In addition, colonoscopy is required after completion of primary therapy if it was not performed
preoperatively.
Follow-up is stage- and risk-adapted, see Table 6.
Table 6: Structured follow-up of patients with rectal cancer
Investigation

Medical history,
Physical examination

Months
3

6

9

12

15

18

21

24

27

30

33

36

42

48

54

60

X
X

X
X
X

X
X

X
X
X

X

X
X
X

X

X
X
X

X
X

X
X
X

X
X
X

X
X
X

X
X

X
X
X

X
X

X
X
X

X

X
X
X

X

X
X
X

X
X

X
X
X

X
X
X

X
X
X

X

X

X

X

X
X

X
X

X

X

CEA

Abdominal ultrasound

X

CT Abdomen / Thorax

Colonoscopy

X

X

X
X
X

X
X
X

X
X
X

Legend:
X recommendations in Germany;
X recommendations in Austria;
X recommendations in Switzerland
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