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Abstract
Introduction: Colon and Rectal Cancer (CC, RC) are different entities from a clinical and tumor
biological point of view. Up to now, both, CC and RC, are synonymously called “Colorectal Cancer”
(CRC). With our experience in basic and clinical research and routine work in this field we now
have come to the opinion, that the term “CRC” should definitely be questioned, and if justified, be
abandoned.
Materials and Methods: We analyzed the actual available data from the literature and our own
results from the Ulm based study group FOGT to proof or reject our hypothesis.
Results: The following evident differences were recognized:
1. Pathologically there are differences between RC and CC.
2. Surgical topography and procedures are different.
3. Multimodal Treatment (MMT) approaches are different between CC and RC.
4. RC in MMT is less sensitive to chemotherapy than CC.
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5. Prognostic factors for the spontaneous course and for success of MMT are different (e.g. TS or
DPD).
In addition, from preclinical points of view, CC and RC differ in carcinogenesis (e.g. the risk to
develop RC is 4x higher than for CC; molecular changes in carcinogenesis in CC are different from
RC), and in the frequently unrecognized fact that physical activity helps to prevent CC, not RC.
Discussion: CC´s and RC´s definitely are different in many clinical (and basic research) parameters
such as anatomy/topography, biological behavior, surgical and multimodal treatment concepts,
sensitivity to chemotherapeutic protocols within multimodal therapy and the prognostic value of
various preclinical and clinical parameters. Actually there are even observations, that in palliative
chemotherapy the response rates of metastases from CC (especially right hemicolon) are differing
from those deriving from RC. According to our findings we can demand that CC and RC are two
different tumor entities.
Conclusion: “CRC” should no longer be used in translational- and clinical research and other fields
of cancer classification as a single disease entity. CC is not the same as RC. CC might even be divided
into right and left CC.
Keywords: Colorectal cancer; Colon cancer; Rectal cancer; Chemosensitivity of colon;
Chemotherapy; Surgery; Radiochemotherapy

Introduction
Colon and Rectal Cancer (CC, RC) to our point of view are different entities from a clinical
and tumorbiological point of view. Up to now, both, CC and RC, are synonymously referred to as
“Colorectal Cancer” (CRC). We analyzed the actual available data from the literature and our own
results from the Ulm based study group FOGT to proof or reject our hypothesis.
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Materials and Methods

or mesocolonic excision [15] together with resection of the regional
lymphatic draining mesenteric areas/parts of the tumor bearing large
bowel sections are prescribed in the German S3 (and other) Guide
Lines. As pointed out already, surgery in CC is less demanding than
in RC. The surgical principles follow the tumor location and involve
right/left hemicolectomies, and transversal or sigmoid/rectosigmoid
resection [16].

Relevant national and international (English) language
publications of the period 2000-2018 as well as data from our
multimodal treatment studies in CC (FOGT 1) and RC (FOGT 2) were
analyzed to find out, whether CC and RC were different according
to the following parameters: Tumorbiology, Surgery/Multimodal
Therapy, Results Quality, and Primary and Secondary Prevention.

RC surgery methodologically is more complex, and surgical
demand increase with the depth of aboral tumor location more
and more close to the sphincter (PME, TME, Abdominoperineal
Resection, TEM, TAMIS, Abdominoperineal exstirpation, Holm
procedure) [17-19]. In RC-surgery with tumor location in the
lower two thirds of the rectum and sphincter preservation, pouch
formations to improve continence are recommended; this is not
necessary in CC surgery [20,21].

We analyzed more than 2000 publications available from PubMed,
Medline etc. concerning these fields between 2000-2018 using
the keywords “colorectal cancer”, “colon cancer”, “rectal cancer”,
“chemosensitivity of colon and rectal cancer”, “chemotherapy”,
“surgery”, “radiochemotherapy”, “randomized clinical trials”,
“molecular biology”, “prognostic factors”, and others. We also took
information's from the German S3 Guide Lines “Colorectal Cancer”
from the versions 2008 and 2013. Results from the data bases from the
FOGT trials on improvement of multimodal adjuvant chemotherapy
in CC (FOGT1) and adjuvant radiochemotherapy in RC (FOGT2)
and associated publications [1-4] were used to substantiate or reject
our hypothesis.

Thus RC surgery might be associated with higher morbidity/
mortality and with higher local relapse rates than CC surgery
[18,22-25]. Specific postoperative morbidity in a large prospective
observational study by the “Institute for Quality Assurance,
Magdeburg” involving 3756 Patients was 21.8% in resected CC
patients and 29.1% in resected RC patients; anastomotic insufficiency
was registered after 3% of CC- and 9.5% of RC-resections [26].
RC surgery may be associated with severe functional and physical
disadvantages, subsummarized as “Low Anterior Resection
Syndrome, “LARS” [27] Laparoscopic surgical resection (MIC) in CC
is more frequently practiced than in RC, in spite of the fact that large
phase III trials came to identical results when comparing open vs.
laparoscopic surgery [28-34]. However, it must be pointed out, that
the conversion rate in CC-MIC is lower than in RC-MIC; conversion
ameliorates the surgical treatment results [35-37].

Results
From the biological point of view CC´s and RC´s have different
characteristics. Even the right sided CC´s are differing from the left
sided CC´s. Right sided CC´s more frequently develop peritoneal
dissemination, while the left sided CC´s more frequently develop
liver and lung metastases [5]. The metastatic patterns in CC´s and
RC´s are different: In UICC IV tumors (synchronous metastases) the
metastatic targets in CC´s are the liver (16.2%), peritoneum (8.9%)
and lungs/others (7.6%) while in RC the pattern is lungs (12.0%), and
liver (11.4%). In RC bone marrow and other locations rarely may
be synchronous metastatic targets (1% to 1.6%) while in CC this is
extremely rare [6-9]. CC´s and RC´s differ in their relapse patterns
in the spontaneous course after curative surgery, especially with
regard to local relapses [10].

The laparoscopic learning curve in RC-MIC is higher than in
CC-MIC; and RC-MIC should be performed by (certified) specialists
[38,39]. It must be kept in mind, that due to the intraperitoneal vs.
extraperitoneal locations of CC vs. RC, multivisceral resections (in
case of T4 tumors) are more frequent in CC (e.g. 12.4%) than in RC
(e.g. 6.9%) [22,23]. Since CC may turn symptomatic at a later stage,
emergency surgery is more frequent in CC (e.g. 20%) than in RC (e.g.
6%) [23,24].

In summary, CC´s have a different metastatic pattern than RC´s.
CC patients may have other clinical symptoms than RC patients:
CC patients may be detected due to anemia, abdominal pain,
meteorism/paradoxical diarrhea, and fatigue. RC´s may become
clinically evident by overt blood admixtures to the stool, pencil-stools,
incontinence and pain while sitting. A MR of the pelvis, examined by
a specialized radiologist is necessary in RC. Complete Colonoscopy
with tumor biopsies, abdominal ultrasound or abdominal CT-scan,
X-ray or tomography of the lungs and serum-CEA determination
are necessary for both CC and RC staging. Hereditary syndromes
must be excluded. Meanwhile MSI and KRAS determinations in the
resected specimen are routine in pathology, since these markers are
relevant for adjuvant CT in CC or palliative therapy involving antiEGFR MAB´s in case of metastases.

When comparing the relapse patterns in our FOGT 1 and 2
multimodal treatment phase III trials, which contained similar
systemic adjuvant chemotherapy principles in the three trial arms A,

Emergency surgery has to be performed more frequently in CC
than in RC. In elective surgery laparoscopic surgery in CC requires
less expertise as in RC. Morbidity after RC surgery is higher than after
CC surgery. Local relapses occur more frequently after RC-surgery
than after CC-surgery. The disease progression pattern after curative
surgery of CC is different from that of RC in the spontaneous course
an after multimodal treatment. Long term survival rates in CC are
higher than in RC without and with multimodal therapy.

Figure 1: The tumor is in the cecum or in the ascending colon: Right
hemicolectomy with radical ligature of the A. ileocolic and A. colica dextra.

In terms of surgery, nowadays the principles of mesorectal [11-14]
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Table 1: Therapeutic procedures for rectal cancer (S3 guidelines for “colorectal cancer”; [20]).
Tumor localization and clinical situation (TNM)

Recommended therapy

12 cm to 16 cm

-

uT1 N0 M0 (low-risk carcinoma)

TEM or endoscopic submucosal dissection

All other stages

PME ± adjuvant chemotherapy

From the linea dentata to 12 cm

-

uT1 N0 M0 (low-risk carcinoma)

local transanal excision, TEM or endoscopic submucosal dissection

uT2 N? M0

TME

uT3 N0 and uT1–3 N1–2

neoadjuvant radio(chemo)therapy + TME

uT4 Nx

neoadjuvant (long-term) radio-/chemotherapy + TME

uTx Nx M1

TME ± metastasis resection ± palliative chemotherapy, possibly palliative chemotherapy ± stent

All other

-

With sphincter infiltration

neoadjuvant (long-term) radiochemotherapy + APRE

Figure 2: TAR and APRE as of “high-risk” pT1 carcinoma, surgical resection
[21].
Figure 3: Reconstruction forms after total mesorectal excision. (a) Colonic
end-to-end anastomosis, (b) colonic J-pouch, (c) transverse coloplasty
pouch [19].

B, and C (A: 5-FU vs. B: 5-FU + FA vs. C: 5-FU + IFN alpha), lung
metastases occurred more frequently in RC/FOGT2 (12.7%) than in
CC/FOGT1 (7.3%; p<0.01) after multimodal treatment. Peritoneal
cancer developed more frequently in CC (FOGT1, 8.9%) than in RC
(FOGT2 4.0%; p=0.01) [3,4]. Local relapses in the primary tumor
region more frequently occurred in RC with total events (isolated
and combined with distant metastases) of 12.6% in RC vs. 8.4% in
CC (RC/FOGT2 with prescribed surgical technique (PME/TME and
other standard procedures depending on the tumor location) and
postoperative RCT + CT vs. CC/FOGT1 with prescribed surgical
technique and postoperative CT. Most interestingly, arm B with
adjuvant combination chemotherapy (CT) with 5-FU + Folinic
Acid (FA) increased 5-year survival significantly by 12% vs. 5-FU in
control arm A, while this was not achieved in RC of FOGT 2 [3,4].
The relative insufficiency of systemic adjuvant therapy in RC vs. CC
has been addressed by others, as well [40-42]. Intensive adjuvant
chemotherapy in RC may even be harmful to older patients: We
looked at the impact of the various arms of FOGT1 and 2 in old (>70
y) vs. younger (<70 y) patients. In FOGT1 survival was significantly
increased by 5-FU + FA in arm B at the same level to old and young
patients. Very unexpected and dissimilar to FOGT1/CC, survival of
patients >70 y in arm B was decreased by adjuvant 5-FU + FA when
compared to 5-FU in arm A (5-y-OAS in patients >70 y: 45.7% vs.
63.4% in patients <70 y). In the control arm with 5-FU the 5-y-OAS
rates between ages >70 y and <70 y showed no difference (63.0%
vs. 59.7%) (results initially reported on the biannual meeting of the
German Cancer Society in 2012).
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In CC stage UICC III, postoperative adjuvant chemotherapy with
FOLFOX4 has significantly improved the outcome with adjuvant
5-FU + FA alone (6-y-OAS 72.9% vs. 68.7%, p=0.023; [43]. This result
basically was confirmed by the adjuvant trial NSABP-C-07 [44], so
that adjuvant FOLFOX now is S3 standard in UICC III patients <70
y [20]. FOLFOX did improve response and local relapse rates in one
RCT + CT trial [45], but not in three other trials with a similar aim/
design [46-48], implicating, that there is no convincing evidence on
the highest level A (summarizing the results of two or more phase
III trials with identical structures/aims), that a modulation of 5-FU
protocols improves the results of multimodal therapy in “simple”
RCT, involving 5-FU alone in the chemotherapy component during
RCT and as CT thereafter. This may be due to the fact that RC is more
resistant to CT than CC, at least in the multimodal neoadjuvant/
adjuvant setting. However, multimodal therapy with RT + 5-FU
(± others) or RT alone [49,50] are established with proven effect
in neoadjuvant therapy of RC, but not in CC. Neoadjuvant RCT in
RC may lead to response with even complete remissions, eventually
allowing to avoid surgery in high risk patients and with the possibility
to resect for cure with shorter distal resection margins [17]. This
cannot be achieved by neoadjuvant CT or RCT in CC.
CC and RC treatment is improved by multimodal therapy. In
CC modern chemotherapy (FOLFOX) improved the results of initial
therapy with 5-FU or 5-FU + FA. In RC RCT improved the local
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relapse rates and survival. Neoadjuvant RT or RCT further reduced
local relapse rates–but did not improve survival. Modulation of FU
with FA or even more aggressive CT-protocols, such as FOLFOX, did
not improve survival. RC seems to be more resistant to systemic CT
than CC. In old (>70 y) CC patients adjuvant CT generates a similar
benefit as in the younger (<70 y) patients. To our experience the most
active combination with 5-FU + FA of the CC-trial FOGT1 even
reduced OAS of old (>70 y) RC patients receiving adjuvant RCT +
CT, compared to old (>70 y) RC patients receiving standard adjuvant
RCT with 5-FU only.

multimodal therapy has been tested in CC and in RC; SNL´s were
more frequently identifiable in CC (99.1%) than in RC (91.5%)
(p<0.00001) [72]. The SNL determination in CC is more sensitive for
extra sentinel LN-metastases in CC (75%) than in RC (36%) [73].
Low TS in the spontaneous course of CC and RC seems to be
associated with a better prognosis. Data for the impact of TS and
others, like DPD, for patient selection in multimodal therapy are
conflicting. In RC with multimodal therapy, low TS might indicate
a benefit. Vice versa, in CC-patients with high TS prognosis after
adjuvant CT seems to be better than in those with low TS. Research
is necessary in prospective trials separately for CC and for RC with
the consented best method which is applied in microdissected tumor
tissue [66].

There is now evidence, that in palliative CT, metastases from RC
are less responsive to combination chemo-immunotherapy than CCmetastases [50-55].

Discussion

In the beginning of multimodal therapy, all stages UICC II+III of
CC and all stages UICC I-III RC received adjuvant CT (CC) or RT/
RCT ± CT (RC). Since only 10% to 15% of the treated patients had a
benefit of this additional treatment as they either would have been
cured by surgery alone or as the disease, programmed to develop
distant metastases or local relapse, progressed in spite of Multimodal
Treatment (MMT) [56] we put efforts into individualization of
multimodal therapy looking at molecular factors in the tumor tissue
that could be relevant for prognosis after MMT. In subsequent
protocols only the high risk patients were included in multimodal
phase III protocols, e.g. pathologically proven untreated stages UICC
IIB + III of CC in FOGT1, and stages UICC II + III of RC in FOGT2
[1,2,8]. Thymidylate Synthase (TS) and DihydropyrimidinDehydrogenase (DPD), enzymes are involved in 5-FU metabolism/
effectivity [57], but also relevant for the spontaneous course of the
disease [57,59], were correlated to the benefit/resistance to
multimodal therapy of CC and RC [59-63]. “CRC”-patients with low
intratumoral TS had a significantly longer survival than those with
high TS (p=0.0038; [58]). The contrary was shown by our group:
“CRC” patients with high intratumoral TS had a longer survival after
multimodal therapy than those with low TS; low DPD in this analysis
correlated to longer survival [63]. When looking at the correlation of
TS-expression in CC-patients with adjuvant CT, Donada found a
correlation between high TS and longer survival in stages UICC II
[64]. In a metaanalysis involving 3497 “CRC”- patients, Popat et al.
[65] found out, that patients with low TS had a higher OAS-rate than
those with high TS. Obviously, the results, when analyzing CC + RC
together in the same study were conflicting. Enzyme expressions
potentially relevant for the spontaneous course and/or the benefit of
multimodal treatment were also separately analyzed in CC and in
RC. In the spontaneous course of RC, low intratumoral TS correlated
to a better outcome than high TS [58,66]. High TS also was a negative
prognostic factor in RC patients receiving neoadjuvant RCT [67,68].
In a further analysis, the findings of Liersch et al. [68] could not be
confirmed unanimously, when RC-patients from a trial “neoadjuvant
vs. adjuvant RCT” were analyzed [69]. The MSI status together with
the BRAF mutational status, however, meanwhile is recognized to
select CC patients for adjuvant CT. MSI UICC II tumors and MSI
BRAFwt CC and RC tumors have an excellent prognosis in the
spontaneous course and do not need adjuvant postoperative CT
[70,71]. Reimers et al. [27] tried to generate a cocktail of prognostic
factors for “CRC” (MSI, TP53, KRAS (codons 12, 13), BRAF, EGFR,
M30, Ki67, 18q LOH (DCC, SMAD4), CIMP, CIN, PIK3CA, TS,
DPD etc.) which allowed an approach, but no secure selection for
individualizing multimodal therapy in CC or in RC. Sentinel LN
(SNL) examination as a potential individual selective factor for
Remedy Publications LLC., | http://clinicsinsurgery.com/

Up to now Cancers of the Colon (CC´s) and Rectum (RC´s)
synonymously are summarized together as “Colorectal Cancer”
(CRC). The synonym “CRC” is used in research- and clinical
terminology. Basic research on causal and formal carcinogenesis
mostly look at cellular or molecular and enzymatic changes
independent of their origin in the large bowel tract, colon and rectum.
There still have been multimodal treatment trials involving both, CC
(receiving adjuvant CT) and RC (receiving additional RCT or RT), but
reporting the results with Disease Free- and Overall Survival (DFS,
OAS) for the whole study population (“CRC”). In surgical oncology,
surgeons since decades have been aware of the fact, that rectal cancer
due to the topography and the necessity to preserve the sphincter, if
possible at all, is a different disease concerning the surgical challenge,
the possible complications, the relapse patterns and the cure rates.
With the acquisition of differential judgments also in other fields, to
our observation there is increasing evidence that CC and RC even
are different diseases from many points of view. We looked at many
surrogate parameters to accept or reject this hypothesis regarding
the recent English spoken literature (books, papers, abstracts) and
the results of our own multimodal phase III treatment trials in CC
(FOGT1 [1] and in RC [2]). Substantial differences from many
preclinical parameters have been reviewed and verified by our group,
as presented in a separate paper [74].
As mentioned above, CC and RC are different clinically. Surgery
of rectal cancer due to the topography in the pelvis with many
important surrounding structures is much more challenging than
surgery of CC. However, due to the different timing of symptoms,
emergency surgery in CC by far exceeds the emergent indication
for RC. Diagnostic procedures in RC are partly different from CC,
since RC requires an MRI judged by a radiologic specialist. The
surgical principles in CC and RC are similar (mesocolic or mesorectal
excision with removal of the draining lympatic tissue). However, in
RC surgery more than 7 different techniques are applied depending
on the heights of the lower tumor edge and the size of the tumor
with staging and grading. RC-surgery requires more expertise from
the surgeon either in open surgery or laparoscopic assisted surgery.
However, CC cancer surgery might require increased challenges in
case of T4 tumors requiring multiorgan resection compared to the
frequence of this necessity in RC.
Morbidity after surgery is higher in RC than in CC surgery. The
long term results of RC-surgery are worse than in CC-surgery, both
in the spontaneous course and after multimodal treatment- at least
regarding our own data from the Ulm surgical school [55] and from the
associated FOGT [4]. CC´s and RC´s receive a different multimodal
4
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treatment. Adjuvant CT is effective in CC, radiochemotherapy +
CT in RC. RC´s might also receive preoperative RT only [8,20,50].
Neoadjuvant CT or RCT or RT is not effective in CC. Neoadjuvant
RT cannot be recommended for patients with tumors in the mid and
upper rectum [75]. CT alone is not effective in RC [8]. CC and RC
differ in their sensitivity to chemotherapeutic protocols, as proven
with comparison of our FOGT1 (CC) and FOGT 2 (RC), which
tested identical 5-FU modulations vs. controls in a three arm phase
III trial design [4]. RC seems to profit only from Fluoropyrimidine
monotherapeutic protocols (5-FU or Capecitabine – not 5-FU + FA
or FOLFOX). 5-FU + FA after RCT with 50.4 Gy + 5-FU might even
harm old RC-patients, while this combination protocol (without
RCT) increased OAS significantly in young and old CC patients to the
same extend (original data shown from the FOGT2 vs. FOGT1 trials
above). So, in terms of surgical-oncologic treatment, CC´s are different
from RC. The metastatic pattern in case of disease progression after
multimodal therapy is different, when e.g. the FOGT1- and 2 follow
data are compared [4]. Lung metastases more frequently are detected
in RC, mainly due to the different lymphatic drainage ways in RC vs.
CC and to the lower chemosensitivity of RC-micrometastases. In our
competence center for the treatment of peritoneal malignant diseases,
isolated peritoneal carcinomatosis from “CRC” predominantly had
arisen from CC primary tumors.

CC significantly are different in prognostic factors to individualize
multimodal or palliative therapy– but we are sure, this will be
available in future involving tissues of primary tumors, metastases or
examination of liquid biopsies.
Regarding our findings, we strongly suggest to accept CC
and RC as different tumor entities in all aspects of (experimental,)
translational, and clinical research. The term “CRC” should be
historical.

Summary and Conclusion
CC´s and RC´s definitely are different in clinically relevant (and
in preclinical) parameters such as affectivity of primary prevention
by physical activity, conventional and molecular pathology, clinical/
biological behavior, surgical and multimodal treatment concepts,
sensitivity to chemotherapeutic protocols within multimodal therapy
and the prognostic value of various parameters. Actually there are
even observations, that in palliative chemotherapy the response rates
of metastases from CC (e.g. right hemicolon) are differing from those
deriving from RC. According to our findings we can demand that CC
and RC are two different tumor entities. “CRC” should no longer be
used in basic-, translational- and clinical research and other fields of
cancer classification/taxonomy. CC is not the same as RC.
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