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Background
!

According to the most recent estimates by the In-
ternational Agency for Research on Cancer [17]
colorectal cancer (CRC) is the most common can-
cer in Europe with 432000 new cases in men and
women reported annually. It is the second most
common cause of cancer deaths in Europe with
212000 deaths reported in 2008. Worldwide CRC
ranks third in incidence and fourth in mortality
with an estimated 1.2 million cases and 0.6 mil-
lion deaths annually. The European Union (EU)
recommends population-based screening for
breast, cervical and colorectal cancer using evi-
dence-based tests with quality assurance of the
entire screening process including diagnosis and
management of patients with screen-detected le-
sions [12]. The EU policy takes into account the
principles of cancer screening developed by the
World Health Organization [74] and the extensive
experience in the EU in piloting and implement-
ing population-based cancer screening pro-
grammes [69]. Screening is an important tool in
cancer control in countries with a significant bur-
den of CRC, provided the screening services are
high quality [70]. The presently reported multi-
disciplinary, evidence-based guidelines for quali-
ty assurance in colorectal cancer screening and

diagnosis have been developed by experts and
published by the EU [57].

Methods
!

The methods used are described in detail else-
where in this supplement [42]. Briefly, a multidis-
ciplinary group of authors and editors experi-
enced in programme implementation and quality
assurance in colorectal cancer screening and in
guideline development collaborated with a litera-
ture group consisting of epidemiologists with
special expertise in the field of CRC and in per-
forming systematic literature reviews. The litera-
ture group systematically retrieved, evaluated
and synthesized relevant publications according
to defined clinical questions (modified Patient-
Intervention-Comparison-Outcome-Study meth-
od). Bibliographic searches for most clinical ques-
tions were limited to the years 2000 to 2008 and
were performed on Medline, and in many cases
also on Embase and The Cochrane Library. Addi-
tional searches were conducted without date re-
strictions or starting before 2000 if the authors
or editors who were experts in the field knew
that there were relevant articles published before
2000. Articles of adequate quality recommended
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Multidisciplinary, evidence-based guidelines for
quality assurance in colorectal cancer screening
and diagnosis have been developed by experts in
a project coordinated by the International Agency
for Research on Cancer. The full guideline docu-
ment covers the entire process of population-
based screening. It consists of 10 chapters and
over 250 recommendations, graded according to
the strength of the recommendation and the sup-
porting evidence. The 450-page guidelines and
the extensive evidence base have been published
by the European Commission. The chapter on
management of lesions detected in colorectal

cancer screening includes 32 graded recommen-
dations. The content of the chapter is presented
here to promote international discussion and col-
laboration by making the principles and stand-
ards recommended in the new EU Guidelines
known to awider professional and scientific com-
munity. Following these recommendations has
the potential to enhance the control of colorectal
cancer through improvement in the quality and
effectiveness of the screening process, including
multi-disciplinary diagnosis and management of
the disease.



by authors because of their clinical relevance were also included.
Only scientific publications in English, Italian, French and Span-
ish were included. Priority was given to recently published, sys-
tematic reviews or clinical guidelines. If systematic reviews of
high methodological quality were retrieved, the search for pri-
mary studies was limited to those published after the last search
date of the most recently published systematic review, i. e. if the
systematic review had searched primary studies until February
2006, primary studies published after February 2006 were
sought. If no systematic reviews were found, a search for primary
studies published since 2000 was performed.
In selected cases references not identified by the above process
were included in the evidence base, i. e. when authors of the
chapters found relevant articles published after 2008 during the
period when chapter manuscripts were drafted and revised prior
to publication. The criteria for relevance were: articles concern-
ing newand emerging technologieswhere the research grows ra-
pidly, high-quality and updated systematic reviews, and large
trials giving high contribution to the robustness of the results or
allowing upgrading of the level of evidence.
The methodological quality of the retrieved publications was as-
sessed using the criteria obtained from published and validated
check lists. Evidence tables were prepared for the selected stud-
ies. The evidence tables, clinical questions and bibliographic lit-
erature searches are documented elsewhere [41].
In the full guidelines document prepared by the authors and edi-
tors [57] over 250 recommendations were formulated according
to the level of the evidence and the strength of the recommenda-
tion using the following grading scales.

Level of evidence:
I multiple randomised controlled trials (RCTs) of reasonable

sample size, or systematic reviews (SRs) of RCTs
II one RCTof reasonable sample size, or 3 or less RCTs with small

sample size
III prospective or retrospective cohort studies or SRs of cohort

studies; diagnostic cross-sectional accuracy studies
IV retrospective case-control studies or SRs of case-control

studies, time-series analyses
V case series; before/after studies without control group, cross-

sectional surveys
VI expert opinion

Strength of recommendation:
A intervention strongly recommended for all patients or

targeted individuals
B intervention recommended
C intervention to be considered but with uncertainty about its

impact
D intervention not recommended
E intervention strongly not recommended

Some statements of advisory character considered to be good
practice but not sufficiently important to warrant formal grading
were included in the text.

Results
!

Thirty-two graded recommendations are provided in Chapter 8.

Recommendations1
!

General requirements for treatment of colorectal cancer and
pre-malignant lesions
8.1 Colorectal neoplasia should be managed by a multi-disci-

plinary team (VI–A).Sect 8.2

8.2 The interval between the diagnosis of screen-detected dis-
ease and the start of definitive management should be
minimised and in 95% of cases should be no more than 31
days (VI–B). Sect 8.2

8.3 Colonoscopy should always be done with therapeutic
intent i. e. the endoscopist carrying out screening or fol-
low-up colonoscopy should have the necessary expertise
to remove all but the most demanding superficial lesions
(see Ch. 5 [67]) (VI–A).Sect 8.2; 5.1.2

Management of pre-malignant colorectal lesions
8.4 Pre-malignant lesions detected at screening endoscopy

should be removed (III–A).Sect 8.3

8.5 Lesions that have been removed should be retrieved for
histological examination (see also Ch. 7 [53], Rec. 7.11)
(VI–A).Sect 8.3.5; 7.6.5.2; 7.8

8.6 Colorectal lesions should only be removed by endoscopists
with adequate training in techniques of polypectomy (See
Chap.6 [60], Rec 6.13) (V–A).Sect 8.3

8.7 Large sessile lesions of the rectum should be considered
for transanal surgical removal (II–B).Sect 8.3.4

8.8 For large sessile rectal lesions, transanal endoscopicmicro-
surgery (TEM) is the recommended method of local exci-
sion (II–B).Sect 8.3.4

8.9 Consideration should be given to tertiary referral for pa-
tients with large sessile colorectal lesions (V–B).Sect 8.3.3

8.10 Patients with large pre-malignant lesions not suitable for
endoscopic resection should be referred for surgical resec-
tion (VI–A).Sect 8.3

8.11 Appropriate precautions should be taken prior to endo-
scopic excision of colorectal lesions in patients on anticoa-
gulants (V–C).Sect 8.3.7

8.12 In patients with bare coronary stents, polypectomy should
be delayed for at least one month from placement of the
stents, when it is safe to discontinue clopidogrel tem-
porarily (V–B).Sect 8.3.7

8.13 In patients with drug-eluting coronary stents, polypecto-
my should be delayed for 12 months from placement of
the stents, when it is safe to discontinue clopidogrel tem-
porarily (V–B).Sect 8.3.7

8.14 In patients with drug-eluting coronary stents, when early
polypectomy is deemed essential, it can be delayed for
only 6 months from placement of the stents, when it is
probably safe to discontinue clopidogrel temporarily (VI–
C).Sect 8.3.7

8.15 Aspirin therapy can (IV–C) – and in patients with stents
should – be continued prior to and during polypectomy
(VI–B).Sect 8.3.7

1 Sect (superscript) after each recommendation in the list refers the reader to
the section/s of the Guidelines dealing with the respective recommenda-
tion. *
Rec (superscript) throughout the chapter refers to the number of the re-
commendation dealt with in the preceding text. *

* The first digit of the section numbers and recommendation numbers refers
to the respective chapter in the guidelines. For Chapter 1 to 7 see: [32,37,
44,23,67,60,53]; for Chapters 9 to 10 see: [1,2] respectively.
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Management of pT1 colorectal cancer
8.16 If there is clinical suspicion of a pT1 cancer, a site of

excision should be marked with sub-mucosal India ink
(VI–C).Sect 8.4.1

8.17 Where a pT1 cancer is considered high-risk for residual
disease consideration should be given to completion
colectomy along with radical lymphadenectomy, both for
rectal cancer (II–A) and colon cancer (VI–A). If surgical
resection is recommended, consideration should be given
to obtaining an opinion from a second histopathologist as
variation exists in evaluating high risk features (see also
Ch. 7 [53], Rec. 7.7) (VI–B).Sect 8.4.2; 7.5.3

8.18 After excision of a pT1 cancer, a standardised follow-up re-
gime should be instituted (VI–A). The surveillance policy
employed for high-risk adenomas is appropriate for fol-
low-up after removal of a low-risk pT1 cancer (see Ch. 9
[1], Rec. 9.16) (III–B).Sect 8.4.3; 9.5.1

Management of colon cancer
8.19 If a complete colonoscopy has not been performed either

because the primary lesion precluded total colonoscopy,
or for any other reason for failure to complete colonoscopy,
the rest of the colon should be visualised radiologically be-
fore surgery if at all possible. This should be performed
ideally by CT colography, or if this is not available, by
high-quality double-contrast barium enema. If for any
reason the colon is not visualised prior to surgery, com-
plete colonoscopy should be carried out within 3 to 6
months of colectomy (VI–B).Sect 8.5.1

8.20 Patients with a proven screen-detected cancer should
undergo pre-operative staging by means of CT scanning of
the abdomen and pelvis (V–B). Routine chest CT is not re-
commended (III–D).Sect 8.5.1

8.21 Patients with screen-detected colon cancer that has not
been adequately resected endoscopically should have sur-
gical resection by an adequately trained surgeon (III–A).
Sect 8.5.2

8.22 Where appropriate, laparoscopic colorectal surgery should
be considered (I–A).Sect 8.5.2

Management of rectal cancer
8.23 If a complete colonoscopy has not been performed either

because the primary lesion precluded total colonoscopy,
or any other reason for failure to complete colonoscopy,
the rest of the colorectum should be visualised radiologi-
cally before surgery if at all possible. This should be per-
formed ideally by CT colography, or if this is not available,
by high-quality double-contrast barium enema. If for any
reason the colon is not visualised prior to surgery, com-
plete colonoscopy should be carried out within 6 months
to 1 year of excision of the rectal cancer (VI–B).Sect 8.6

8.24 Patients with a proven screen-detected rectal cancer
should undergo pre-operative staging by means of CT
scanning of the abdomen and pelvis (VI–B). Routine chest
CT is not recommended (III–D).Sect 8.6.1

8.25 Patients with a proven screen-detected rectal cancer
should ideally undergo pre-operative local staging by
means of MRI scanning of the pelvis in order to facilitate
planning of pre-operative radiotherapy (III–B), although
high-quality multi-slice CT scanning may provide ade-
quate information (VI–C).Sect 8.6.1

8.26 All patients undergoing radical surgery for rectal cancer
should have mesorectal excision (II–A) by an adequately
trained specialist surgeon (VI–A).Sect 8.6.3

8.27 Patients undergoing surgery for rectal cancer may be con-
sidered for laparoscopic surgery (I–B).Sect 8.6.3

8.28 All patients undergoing surgery for rectal cancer (and cer-
tainly those predicted on imaging to have T3/4 cancers
and/or lymph node metastases) should be considered for
pre-operative adjuvant radiotherapy with or without
chemotherapy (I–A).Sect 8.6.2

8.29 Local excision alone should only be performed for T1 sm1
rectal cancers, and if the patient is fit for radical surgery
(III–B).Sect 8.6.5

8.30 In the patient in whom there is doubt about fitness for
radical surgery, local excision of more advanced rectal can-
cer should be considered (III–B).Sect 8.6.5

8.31 In patients inwhom local excision for rectal cancer is plan-
ned, consideration should be given to pre-operative CRT
(III–C).Sect 8.6.5

8.32 If a local excision is carried out, and the pT stage is T1 sm3
or worse, then radical excision should be performed if the
patient is fit for radical surgery (II- B).Sect 8.6.5

8.1 Introduction
Mortality reduction for colorectal cancer is the main endpoint of
any colorectal screening programme but it must be appreciated
that all screening modalities will detect substantial numbers of
individuals with adenomas [34] as well as a lesser number of le-
sions in the serrated pathway, some of which should be treated
as adenomas (see Ch. 7 [53], Sect. 7.1, 7.2 and 7.2.4).2 As adeno-
mas are recognised to be pre-malignant [33] screening has the
potential to reduce the incidence of the disease if these lesions
are adequately managed. To achieve the dual aims of mortality
and incidence reduction it is essential that all the elements of
the screening service achieve and maintain high levels of quality.
The screening process can only be successful if it is followed by
timely and appropriate management of screen-detected lesions.
In essence the management of screen-detected adenomas and
carcinomas does not differ, stage for stage, from that required
for symptomatic disease with the proviso that sub-optimal man-
agement can negate the benefit of screen detection. Screening
does however detect a different spectrum of disease compared
with that diagnosed in the symptomatic population (i. e. higher
proportion of early disease) and there are some considerations
in the management of screen-detected disease that should be
emphasised. In this Chapter of the EU Guidelines the manage-
ment of endoscopically detected pre-malignant lesions, pT1 can-
cers, as well as colon cancer and rectal cancer which is not lim-
ited to the submucosa are dealt with separately and discussion
is focused on issues pertinent to screening. Accordingly, adjuvant
chemotherapy and the management of advanced disease are not
discussed.

2 Serrated lesions can be classified as hyperplastic polyp, sessile serrated le-
sions, traditional serrated lesions and mixed polyps. The hyperplastic
polyp must be distinguished from other serrated lesions due to its extre-
mely lowmalignant potential. The significance of other lesions in the serra-
ted spectrum is controversial and our knowledge is still developing. Hyper-
plastic polyps are non-neoplastic and their complete removal is optional.
All other lesions in the serrated pathway should be excised and serrated le-
sions with neoplasia should be followed up (surveillance) as if they were
adenomas (Ch. 7 [53], Sect. 7.1, 7.2 and 7.2.4, Rec. 7.10).
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8.2 General requirements for treatment of colorectal
cancers and pre-malignant lesions
It is widely agreed that colorectal neoplasia is best managed by a
multi-disciplinary team with expertise in surgery, endoscopy,
pathology, radiology, radiotherapy, medical oncology, specialist
nursing, genetics and palliative care [59], working in close colla-
borationwith primary care (VI–A).Rec 8.1The interval between the
diagnosis of screen-detected disease and the start of definitive
management is a time of anxiety for the patient and affords the
opportunity, if prolonged, for disease progression. For these rea-
sons, standards aimed at minimising delay have set the maxi-
mum interval at 31 days [47] (VI–B).Rec 8.2 It should be noted
that colonoscopy is not merely a diagnostic procedure, but has
therapeutic capacity [11], and it is essential that the endoscopist
carrying out screening colonoscopy has the necessary expertise
to remove all but the most demanding polyps (see Ch. 5 [67],
Sect. 5.1.2) (VI–A).Rec 8.3

Recommendations
▶ Colorectal neoplasia should be managed by a multi-disciplin-

ary team (VI–A).Rec 8.1

▶ The interval between the diagnosis of screen-detected disease
and the start of definitive management should be minimised
and in 95% of cases should be no more than 31 days (VI–B).Rec
8.2

▶ Colonoscopy should always be done with therapeutic intent i.
e. the endoscopist carrying out screening or follow-up colo-
noscopy should have the necessary expertise to remove all but
the most demanding lesions (see Ch. 5 [67], Sect. 5.1.2) (VI–A).
Rec 8.3

8.3 Management of pre-malignant colorectal lesions
(Note: the terms “pre-malignant lesion” and “polyp” are used in
the following text as it is impossible to be certain of the histology
of colorectal lesions prior to removal, although the intention is to
treat adenomas and in some cases also serrated lesions with neo-
plasia or the potential to develop neoplasia, as mentioned in Sec-
tion 8.1.)
There is abundant evidence that colorectal adenomas are pre-
malignant [33], and it follows that a lesion found during colonos-
copy that could be an adenoma should be removed (III–A).Rec 8.4

Lesions should only be removed by endoscopists with adequate
training in techniques of polypectomy, (see Chapter 6 [60], Rec.
6.13) (V–A).Rec 8.6

For the purposes of management, polyps may be classified as
small (≤5mm), pedunculated, large (≥10mm) sessile colonic
and large sessile rectal. Patients with large adenomas not suitable
for endoscopic resection should be referred for surgical resection
(VI–A).Rec 8.10

8.3.1 Small lesions
In order to obtain a representative histological specimen and to
achieve definitive treatment, lesions>5mm are removed by snar-
ing. Those≤5mm may be removed with biopsy forceps or cold
snaring. Hot biopsy forceps may be used to ensure destruction
of polyp tissue when the endoscopist is not confident about re-
moving all the abnormal tissuewith ordinary forceps. One rando-
mised controlled trial has compared hot biopsy with cold biopsy
followed by bipolar coagulation and concluded that both were
equally effective and safe [51]. There is also evidence that hot
biopsy is associated with a higher risk of haemorrhage than cold

biopsy, particularly in the right colon [50, 73]. Cold snaring may
also be used safely for polyps≤6mm [13, 66].
Lesions<10mm do not usually present major technical difficul-
ties in endoscopic excision by snare electrocoagulation. It should
however be born inmind that, particularly on the right side of the
colon, the muscle wall is thin and even with small polyps (when
they are sessile) sub-mucosal injection of saline is necessary to
elevate the adenoma away from the underlying muscle wall prior
to excision [11].

8.3.2 Pedunculated adenomas/polyps
The polyp on a stalk or the pedunculated adenoma is usually
amenable to snare excision even when very large (≥20mm)
[10, 52]. In most instances it is appropriate to apply snare elec-
tro-coagulation directly to the stalk of the adenoma [14] . How-
ever, in those with thick stalks, and certainly those where the
stalk is greater than 10mm in diameter, pre-injection with 1 in
10 000 adrenaline [24] or the placement of a detachable nylon
loop around the stalk below the site of coagulation [7] can reduce
the risk of bleeding. There is evidence from a randomised con-
trolled trial that pre-injection with adrenaline is effective in re-
ducing immediate bleeding after polypectomy [24].
If after transection of the stalk arterial bleeding is seen the stalk is
graspedwith the diathermy loop and held (without electro-coag-
ulation) for 5 minutes; this should at least temporarily control
the bleeding. The stalk can then be injected with adrenaline and
scleroscent or a nylon loop can be placed around the stalk rem-
nant. Depending on the size and position of the stalk, the place-
ment of one or two clips may be used as an alternative [11].

8.3.3 Large sessile colonic adenomas/lesions
With large sessile colonic lesions the choice is between formal
surgical resection of the affected part of the colon and endoscopic
resection at colonoscopy. The decision as to which strategy to
adopt will depend on the ability of the colonoscopist and the
availability of a tertiary referral centre where advanced endo-
scopic techniques can be used [52] (V–B).Rec 8.9

For sessile adenomas up to about 20mm, complete excision may
be possible using snare electrocoagulation after elevating the le-
sion by sub-mucosal injection of saline or saline plus adrenaline.
The saline injection has two main functions; firstly, elevating the
lesion facilitates the placement of a snare around it, and secondly,
it protects the underlying muscle from damage thereby reducing
the risk of perforation. For lesions>20mm a similar technique
may be employed but piecemeal excision is necessary [15,61],
and argon plasma coagulation can be used as an adjunct to this
technique in order to destroy residual adenoma tissue [5,20]. If
a lesion does not lift with sub-mucosal injection, snaring should
not be attempted as this indicates involvement of the underlying
muscle [11]. For large carpeting lesions, endoscopic sub-mucosal
resection using elevation with saline and a specially designed
sheath for the colonoscope and a needle knife may be possible
[26]. It must be appreciated, however, that this is a very advanced
technique and at the present time it is only available in a few spe-
cialist tertiary referral centres.

8.3.4 Large sessile rectal adenomas/lesions
While sessile rectal adenomas≤20mm in diameter may be treat-
ed by snare electro-coagulation as described for colonic adeno-
mas, the very large carpeting lesions may be treated by surgical
transanal excision (II–B).Rec 8.7 For low lesions this may be
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achieved using conventional transanal techniques utilising
specifically designed retractors (e.g. the Pratt Bivalve Retractor,
the Lone Star Retractor®). For lesions of the mid and upper
rectum however where access using conventional techniques is
difficult either endoscopic sub-mucosal dissection (ESD) or
transanal endoscopic microsurgery (TEM) may be employed.
There is evidence from a randomised controlled trial that TEM
results in less local recurrence than conventional local excision
[39] (II–B).Rec 8.8 In some situations where there is very extensive
carpeting of the rectum it may be necessary to carry out a total
proctectomy. Reconstruction can then be effected by means of a
hand-sewn colo-anal anastomosis.

8.3.5 Retrieval of lesions
Whenever a lesion has been removed endoscopically it should be
retrieved for histological examination firstly to assess the com-
pleteness of excision and secondly to confirm the benign nature
of the lesion (VI–A).Rec 8.5 Under most circumstances it is feasible
to trap the excised lesion using the snare and to retrieve it in this
fashion. Very small polyps may be retrieved by applying suction
to the biopsy channel and employing a polyp trap.When there
are multiple lesions or multiple fragments of a lesion, specifically
designed endoscopic retrieval bags (e.g. Rothnet®) can be em-
ployed [47].

8.3.6 Management of incomplete endoscopic excision
Incomplete excision is most common when a large sessile lesion
has been removed piecemeal, but it may occur in any situation. If
residual lesion tissue is seen at the time of initial polypectomy,
this should be excised using snare electrocoagulation where pos-
sible. Small areas of residual tissue that are not amenable to snare
electrocoagulation may be treated with direct electrocoagulation
or obliteration using argon beam therapy [5, 8,55].
If there is doubt about completeness of excision at the time of in-
itial polypectomy or if the subsequent histopathology report in-
dicates that there may have been incomplete excision, a repeat
endoscopic examination of the treated area should be carried
out within 3 months. Residual abnormal tissue seen at that time
can be treated as outlined above. In the situation where residual
adenoma is impossible to eradicate, surgical resection of the af-
fected part of the large bowel may be required.

8.3.7 Management of pre-malignant lesions in patients
taking anti-coagulants/anti-aggregants
Appropriate precautions should be taken prior to endoscopic
excision of colorectal lesions in patients on anticoagulants
(V–C).Rec 8.11 The existing evidence [19,25,28,29,36,63,77] re-
lating to management of anticoagulants and antiplatelet ther-
apy in patients undergoing endoscopic procedures is summar-
ised in recent guidelines [68] and indicates that the use of
anti-coagulants (warfarin) is associated with the significantly
increased risk of bleeding after polypectomy while the use of
aspirin or other NSAIDS or antiplatelet agents is not. However,
the potent anti-platelet agent clopidogrel may pose a risk,
especially in combination with aspirin, and although the avail-
able data are scarce, caution is advised. The following issues
must be considered when deciding the management of pa-
tients taking anti-coagulants or anti-platelet therapy:
▶ The risk of discontinuing anti-coagulation;
▶ The bleeding risk associated with polypectomy;
▶ The morbidity and mortality rates of thromboembolic compli-

cations versus those of bleeding complications; and

▶ The timing of cessation and reinstitution of anti-coagulants or
anti-platelet therapy.

Warfarin is discontinued 3 to 5 days before the procedure. Pa-
tients at high-risk of thromboembolic events receive subcuta-
neous low-molecular-weight-heparin (LMWH) which is stopped
at least 8 hours before the procedure. The LMWH can be resumed
6 hours after the procedure.
Another option is to perform an initial diagnostic colonoscopy
followed if necessary by a second colonoscopy for polypectomy
using LMWH bridge therapy. If the high-risk of thromboembo-
lism is potentially transient (e.g. deep venous thrombosis), the
best option is to delay the polypectomy until the risk is de-
creased.
Ideally, and certainly until further evidence is available relating
specifically to polypectomy, individuals taking clopidogrel must
stop this medication at least 7 days before polypectomy is per-
formedwhere it is safe to do so. However, in patients with coron-
ary stents, stopping clopidogrel within 1 month for bare stents
and within 12 months for drug-eluting stents carries a high-risk
of acute thrombosis of the stent and myocardial infarction. In pa-
tients such as these, endoscopic polypectomymust be delayed for
the appropriate period of time (V–B).Rec 8.12; 8.13 In patients with
drug-eluting coronary stents, when early polypectomy is deemed
essential, it can be delayed for only 6 months from placement of
the stents, when it is probably safe to discontinue clopidogrel
temporarily (VI–C).Rec 8.14 Aspirin therapy can (IV–C) – and in pa-
tients with stents should–be continued (VI–B).Rec 8.15

8.3.8 Synopsis
Summary of evidence
▶ Colorectal adenomas are recognized as pre-malignant (III).
▶ Colonic adenomas can be removed by biopsy forceps, cold

snaring, electrocoagulation snares or, when large and sessile,
by endoscopic sub-mucosal resection (V).

▶ Rectal adenomas, when not suitable for colonoscopic excision,
can be removed by surgical transanal excision with or without
the use of transanal endoscopic microsurgery (TEM) or endo-
scopic sub-mucosal dissection (ESD) (II).

▶ Large colonic or rectal adenomas can be treated by surgical
resection of the affected area if endoscopic resection is not
possible (V).

▶ The use of sub-optimal technique for polypectomy can result
in perforation with attendant morbidity and mortality (V).

▶ Removal of adenomas in an anticoagulated patient can result
in potentially fatal haemorrhage (V).

▶ Stopping clopidogrel within 1 month of the placement of bare
coronary stents can result in acute thrombosis of the stent and
myocardial infarction (III).

▶ Stopping clopidogrel within 12 months of the placement of
drug-eluting coronary stents can result in acute thrombosis of
the stent and myocardial infarction, (III) although if absolutely
essential it may be stopped temporarily at 6 months (IV).

Recommendations for management of colorectal pre-malignant
lesions
▶ Pre-malignant lesions detected at screening endoscopy should

be removed (III–A).Rec 8.4

▶ Lesions that have been removed should be retrieved for histo-
logical examination (VI- A).Rec 8.5

▶ Colorectal lesions should only be removed by endoscopists
with adequate training in techniques of polypectomy
(V–A).Rec 8.6
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▶ Large sessile lesions of the rectum should be considered for
transanal surgical removal (II–B).Rec 8.7

▶ For large sessile rectal lesions, transanal endoscopic micro-
surgery (TEM) is the preferred method of local excision
(II–B).Rec 8.8

▶ Consideration should be given to tertiary referral for patients
with large sessile colorectal lesions (V–B).Rec 8.9

▶ Patients with large pre-malignant lesions not suitable for
endoscopic resection should be referred for surgical resection
(VI–A).Rec 8.10

▶ Appropriate precautions should be taken prior to endoscopic
excision in patients on anticoagulants (V–C).Rec 8.11

▶ In patients with bare coronary stents, polypectomy should
be delayed for at least one month from placement of the
stents, when it is safe to discontinue clopidogrel temporarily
(V–B).Rec 8.12

▶ In patients with drug-eluting coronary stents, polypectomy
should be delayed for 12 months from placement of the
stents, when it is safe to discontinue clopidogrel temporarily
(V–B).Rec 8.13

▶ In patients with drug-eluting coronary stents, when early
polypectomy is deemed essential, it can be delayed for only
6 months from placement of the stents, when it is probably
safe to discontinue clopidogrel temporarily (VI–C).Rec 8.14

▶ Aspirin therapy can (IV–C) and in patients with stents
should–be continued prior to and during polypectomy
(VI–B).Rec 8.15

8.4 Management of pT1 cancers

8.4.1 Primary management
A pT1 cancer can be defined as an invasive cancer that is confined
to the submucosa. pT1 cancers are also commonly referred to as
polyp cancers because they are generally detected and removed
endoscopically. Although the evidence base relating to the man-
agement of these lesions is weak [4,9,16,18,22], there has been
one narrative review of this subject, and the recommendations
given here are derived from the evidence cited in this review
[43].
The primary management of a pT1 cancer is, by definition, iden-
tical to that of an adenoma (see Sect. 8.3). In most cases the diag-
nosis of pT1 cancer is made on histological examination of the
endoscopically excised lesion but the following features raise
the suspicion of a polyp cancer:
▶ Lesion is larger than 20mm;
▶ Lesion is uncharacteristically hard; or
▶ Lesion is ulcerated.
Identification of a previous polypectomy site may be difficult and
can cause problems for the surgeon in deciding on the anatomical
region to be removed if completion surgery (see below) is requir-
ed. This problem can be overcome by injecting India ink sub-mu-
cosally at the site of a suspected pT1 cancer at the time of its re-
moval (VI–C).Rec 8.16 India ink tattooing should be performed dis-
tal to the lesion and include at least three quadrants of the bowel.
Care should be taken to avoid “Indian ink peritonitis” by initial
raising of the mucosa with saline.
pT1 cancers can be categorised into low-risk and high-risk le-
sions according to their likelihood of being associatedwith lymph
node metastases:
▶ Low risk: Well or moderately differentiated and no lympho-

vascular invasion; rate of lymph node metastases<5%

▶ High risk: Poorly differentiated and/or lymphovascular inva-
sion; rate of lymph node metastases ~35%

The significance of venous invasion is currently unknown.

8.4.2 Completion surgery
Patients with a histologically confirmed, completely removed
low-risk pT1 cancer do not require additional surgery, due to
their low risk of lymph node metastases. In patients with a high-
risk polyp cancer with clear margins (RO), the multidisciplinary
team should be consulted on whether completion surgery invol-
ving removal of the part of the large bowel in which the polyp
was situated, along with radical lymphadenectomy, for both rec-
tal cancer (II–A) and colon cancer (VI–A) is recommended. Rec 8.17

If surgical resection is recommended, consideration should be
given to obtaining an opinion from a second histopathologist, as
variation exists in evaluating high-risk features (See also Ch. 7
[53], Sect. 7.5.3 and Rec. 7.7) (VI–B).Rec 8.17 The precise nature of
the surgery will of course depend on the site of the pT1 cancer. It
may be difficult to precisely locate the site of the previous poly-
pectomy and for this reason inking of the site at the time of initial
polypectomy is advised when there is any clinical suspicion of
polyp cancer (see above).
It should be noted that if a suspected pT1 cancer has been incom-
pletely removed, lack of invasion beyond the submucosa cannot
be guaranteed, and thus even in the situation where the lesion is
well or moderately differentiated with no lymphovascular inva-
sion, further treatment is required. This will usually take the
form of completion surgery, although repeat endoscopic excision
may be possible and appropriate in some situations.
In summary, current consensus would classify a pT1 cancer as
high-risk requiring completion surgery in the following circum-
stances:
▶ When invasive cancer is seen at or within 1mm of the resec-

tion margin;
▶ Where the cancer is poorly differentiated; or
▶ Where there is evidence of lymphovascular invasion within

the resected specimen.

8.4.3 Follow-up
After excision of a pT1 cancer, a standardised follow-up regime
should be instituted (VI–A).Rec 8.18 After removal of a low-risk
pT1 cancer, many endoscopists consider the surveillance policy
employed for high-risk adenomas to be appropriate follow-up
(see Ch. 9 [1], Sect. 9.5.1, Rec. 9.16) (III–B).Rec 8.18 In the case of re-
moval of a high-risk pT1 cancer without additional completion
surgery for whatever reason, a more intensive programme of fol-
low-up would be appropriate because of the increased risk of
cancer recurrence. It is suggested that such patients benefit from
quarterly endoscopic inspection of the polypectomy site for 1
year and then bi-annual inspection for a further 2 years. After
this, the surveillance protocol for high-risk adenomas can be
adopted. Given the increased risk of extramural recurrence in pa-
tients with high-risk pT1 cancers without completion surgery, it
is also appropriate to use cross-sectional imaging of the abdomen
on a bi-annual basis for a period of 3 years.

8.4.4 Synopsis
Summary of evidence
▶ When invasive cancer is present in a polypectomy specimen,

the risk of residual disease is associatedwith distance from the
resection margin, degree of differentiation and degree of lym-
phovascular invasion (III).
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▶ The precise site of a polypwithin the colon is difficult to define
at colonoscopy (VI).

Recommendations for management of pT1 cancers
▶ If there is clinical suspicion of a pT1 cancer a site of excision

should be marked with sub-mucosal India ink (VI–C).Rec 8.16

▶ Where a pT1 cancer is considered high-risk for residual dis-
ease, consideration should be given to completion colectomy
along with radical lymphadenectomy, for both rectal cancer
(II–A) and colon cancer (VI–A).Rec 8.17 If surgical resection is
recommended, consideration should be given to obtaining an
opinion from a second histopathologist as variation exists in
evaluating high risk features (see also Ch. 7 [53], Sect. 7.5.3 and
Rec. 7.7) (III–A).Rec 8.17

▶ After excision of a pT1 cancer, a standardised follow-up regime
should be instituted (VI–A). The surveillance policy employed
for high-risk adenomas is appropriate for follow-up after re-
moval of a low-risk pT1 cancer (see Ch. 9 [1], Sect. 9.5.1, Rec.
9.16) (III–B).Rec 8.18

8.5 Management of colon cancer
The management of screen-detected colon cancer is not materi-
ally different from that of the management of symptomatic can-
cer. Management of pT1 colon cancer has been dealt with in Sec-
tion 8.4.The following summary deals withmanagement of colon
cancer which is not limited to the submucosa; it is derived from
evidence based guidelines [31, 45,48,56,59].

8.5.1 Preoperative staging
Once the diagnosis of colon cancer has been made (usually by
means of colonoscopic biopsy) it is essential to a) ensure that
the whole colon has been visualised for second primaries or ade-
nomas and b) screen the patient for metastatic disease.
The reason for visualising the whole colon is that 5% of patients
with a colorectal cancer will have a synchronous cancer, and
more will have adenomas that require removal.
If a complete colonoscopy has not yet been performed, either be-
cause the primary lesion precluded total colonoscopy or any
other reason, the rest of the colorectum should be visualised
radiologically before surgery, if at all possible. This should be per-
formed ideally by CT colography, or if this is not available, by high
quality double contrast barium enema. If for any reason the en-
tire colon is not visualised prior to surgery then a complete colo-
noscopy should be carried out within 3 to 6 months of excision of
the colon cancer (VI–B).Rec 8.19

In terms of screening for metastatic disease, patients with a prov-
en screen-detected cancer should undergo pre-operative staging
by means of CT scanning of the abdomen and pelvis (V–B). Rou-
tine chest CT is not recommended (III–D).Rec 8.20

8.5.2 Surgery
As with all patients with colon cancer, the quality of surgery for
screen-detected cancers is central to the outcome. Safe, high-
quality surgery is essential for screen-detected cancers given
that surgery-related mortality will result in greater shortening
of life for patients with screen-detected cancers compared with
those with symptomatic cancers.
The exact nature of the colectomy will of course depend on the
anatomical location of the tumour but in general terms the most
common operations will be a right hemicolectomy for tumours in
the caecum or ascending colon, an extended right hemicolect-

omy for tumours in the transverse colon up to the splenic flexure,
a left hemicolectomy for tumours between the splenic flexure
and the sigmoid colon and a sigmoid colectomy for tumours of
the sigmoid colon.
There is accumulating evidence that radicality of surgery is asso-
ciated with better long-term outcomes and it is recommended
that all of these operations be carried out with a full lymphade-
nectomy that involves flush ligation of the feeding vessels at the
superior mesenteric artery or aorta as appropriate [72]. There is
also increasing evidence that outcomes after surgery for colon
cancer, both short- and long-term, are dependent on the degree
of specialisation and experience of the surgeon [38]. Thus pa-
tients with screen-detected colon cancer that has not been ade-
quately resected endoscopically should have surgical resection
by an adequately trained surgeon (III–A).Rec 8.21

Increasingly, laparoscopic surgery is being used to treat colon
cancer, and screen-detected colon cancer is often amenable to
this approach. The evidence suggests that advantages of laparo-
scopic surgery are related to short-term rather than long-term
outcomes, but randomised controlled trials indicate that it is on-
cologically safe [30]. Thus where appropriate, laparoscopic colo-
rectal surgery should be considered (I–A).Rec 8.22However, it is es-
sential that if laparoscopic surgery is employed, the oncological
principles outlined above are adopted. It is also essential that
the surgeons carrying out laparoscopic surgery be fully trained
in this technique.

8.5.3 Synopsis
Summary of evidence
▶ High-quality surgery is the optimal primary treatment for co-

lon cancer (III).
▶ In appropriately selected patients laparoscopic colon cancer

surgery can offer better short-term outcomes (I).

Recommendations for management of colon cancer
▶ If a complete colonoscopy has not been performed either be-

cause the primary lesion precluded total colonoscopy, or for
any other reason for failure to complete colonoscopy, the rest
of the colon should be visualised radiologically before surgery
if at all possible. This should be performed ideally by CT colo-
graphy, or if this is not available, by high-quality double-con-
trast barium enema. If for any reason the colon is not visua-
lised prior to surgery, complete colonoscopy should be carried
out within 6 months to 1 year of colectomy (VI–B).Rec 8.19

▶ Patients with a proven screen-detected cancer should undergo
pre-operative staging bymeans of CT scanning of the abdomen
and pelvis (V–B). Routine chest CT is not recommended
(III–D).Rec 8.20

▶ Patients with screen-detected colon cancer that has not been
adequately resected endoscopically should have surgical re-
section by an adequately trained surgeon (III–A).Rec 8.21

▶ Where appropriate, laparoscopic colorectal surgery should be
considered (I–A).Rec 8.22

8.6 Management of rectal cancer
The management of screen-detected rectal cancer is not materi-
ally different from that of the management of symptomatic rectal
cancer. Management of pT1 rectal cancer has been dealt with in
Section 8.4.The following summary deals with management of
rectal cancer which is not limited to the submucosa; it is derived
from evidence based guidelines [21,46,56,59,64]. However, the

Steele RJ C et al. Clinical management – Chapter 8… Endoscopy 2012; 44: SE140–SE150

GuidelinesSE146



issue of how to treat small rectal cancers that are technically suit-
able for local excision is particularly germane to screen-detected
disease, and particular emphasis is placed on this area.

8.6.1 Pre-operative staging
Pre-operative staging considerations are the same as those for co-
lon cancer, including visualisation of the entire colon, (see Sec-
tion 8.5.1 and Recommendations 8.19 and 8.20).Rec 8.23; 8.24 In ad-
dition, however, it is important that the primary tumour be im-
aged in order to assess the need for neoadjuvant therapy. It is re-
commended that MRI of the pelvis be carried out for this purpose
(III–B), although high-quality multi-slice CT scanning may pro-
vide adequate information (VI–C).Rec 8.25 It should also be borne
in mind that large rectal adenomas may harbour invasive malig-
nancy, and it is recommended that all of these should be evaluat-
ed pre-operatively by transrectal ultrasound in order to assess
the likelihood of possible invasive malignancy. Endoscopic ultra-
sound may also be helpful in distinguishing T1 from T2 tumours.

8.6.2 Neoadjuvant therapy
For many years it has been recognised that adjuvant radiotherapy
given either pre-operatively or post operatively reduces the risk
of local recurrence after radical excision of rectal cancer. There
is now good evidence that pre-operative treatment is superior
to post-operative treatment [46, 59] and it follows that all pa-
tients with rectal cancer (and certainly those predicted on ima-
ging to have T3/4 cancers and/or lymph node metastases) should
be considered for pre-operative radiotherapy with or without
concomitant chemotherapy (I–A).Rec 8.28 It is not possible to be
prescriptive regarding the regime as this is dependant on pre-op-
erative assessment of the individual tumour, the fitness of the pa-
tient (particularly with regard to chemotherapy), and on local
protocols.

8.6.3 Surgery
Radical surgery for rectal cancer consists of either anterior resec-
tion or abdomino-perineal excision of the rectum. The latter op-
eration is reserved for tumours where it is impossible to mobilise
the tumours sufficiently to achieve an anastomosis, and in spe-
cialist practice this accounts for less than 40% of all rectal cancers.
The main principle of rectal cancer surgery is to obtain an ade-
quate circumferential margin clearance of the tumour and to
this end all rectal cancers treated by radical surgery are best
served by the technique of mesorectal excision (II–A).Rec 8.26 In
cancers of the upper rectum it is acceptable to transect the me-
sorectum 50mm distal to the tumour, but in cancers of the lower
two thirds, total mesorectal excision is required. Evidence is ac-
cumulating that when an abdomino-perineal excision is carried
out, wide excision of the pelvic floor is required to obtain ade-
quate tumour clearance [71].
There is now very good evidence that the quality of the surgery is
strongly correlated with local recurrence and survival [54], and,
as with colon cancer, both short- and long-term outcomes are de-
pendent on the degree of specialisation and experience of the
surgeon [38]. Therefore all patients undergoing radical surgery
for rectal cancer should havemesorectal excision by an adequate-
ly trained specialist surgeon (VI–A).Rect 8.26

The same general considerations regarding laparoscopic surgery
for colon cancer apply to rectal cancer (see Sect. 8.5.2 and Rec.
8.22) (I–B).Rec 8.27 It should be considered, however, that a recent
Cochrane Review concluded that laparoscopic surgery for the up-

per rectum is feasible, but more randomised trials are required to
assess the long-term outcome [30].

8.6.4 Post-operative radiotherapy
Post-operative radiotherapy plus concomitant chemotherapy is
indicated when a rectal tumour has been removed without pre-
operative radiotherapy and where the resection margins are
threatened by invasive cancer [40, 49,58] (III).

8.6.5 Management of small rectal cancers
A major effect of a screening programme is to increase the num-
ber of small primary cancers that are diagnosed, and because the
rectum can be accessed transanally this opens up the possibility
of local excision for small rectal cancers. This can be achieved
using conventional approaches with specifically designed retrac-
tors (e.g. the Pratt Biovalve Retractor and the Lone Star Retractor)
or, if the tumour is in the mid- or upper rectum, using transanal
endoscopic microsurgery (TEM) [65]. If a decision is made to lo-
cally excise a proven rectal cancer, this must be done along with
an underlying full-thickness disk of rectal muscle and a margin of
normal tissue of at least 5mm in order to maximise the chance of
complete excision. It must be recognised that this is only suitable
for posterior rectal tumours or low anterior rectal tumours. A
full-thickness excision of a high anterior rectal tumour, particu-
larly in a female, can result in perforation into the peritoneal cav-
ity.
The main issue surrounding local excision of early rectal cancers
is the risk of recurrence, and the evidence is such that most sur-
geons consider the risk of local recurrence after local excision to
be considerably higher than that after radical rectal excision [65].
The risk of recurrence is dependent on the depth of invasion of
the primary tumour, tumour diameter, lymphovascular invasion
and degree of differentiation [3]. T2 tumours are associated with
at least a 20% risk of recurrence after local excision [76]; T1 tu-
mours are associated with a lesser risk of local recurrence, but
again this is dependent on the depth of invasion. Kikuchi sm1
level tumours (superficial one third of the sub-mucosa) are asso-
ciated with a negligible risk of local recurrence and can be safely
treated by local excision [27]. Kikuchi level sm2 tumours (super-
ficial two thirds of sub-mucosa) are associated with an 8% risk of
local recurrence, and Kikuchi level sm3 tumours (full thickness
involvement of the sub-mucosa) are associated with almost the
same risk of local recurrence as T2 tumours. Thus under most cir-
cumstances radical surgery for sm2 and sm3 tumours is indica-
ted. If a local excision is made and the pT stage is T1 sm3 or worse
then radical excision should be carried out provided the patient
is fit enough for radical surgery (II–B).Rec 8.32

There is, however, a school of thought that local excision com-
bined with radiotherapy plus or minus chemotherapy may pro-
duce acceptable local recurrence rates in T1, T2 and even T3 tu-
mours; however the evidence to support this comes from rela-
tively small case series. A recent review of the literature exam-
ined the use of pre-operative chemoradiation (CRT) and local ex-
cision, and found that local recurrence was 0% for those with pT0
tumours (i. e. complete response to CRT), 2% for pT1 tumours, 7%
for pT2 tumours and 21% for pT3 tumours [6]. (Note: in this con-
text, pT refers to the histopathological T stage determined on the
resection specimen after CRT).
There have been two RCTs comparing local excision by means of
TEM and radical resection. One compared TEM alone with radical
resection for T1 carcinoma [75], and the other compared TEM
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plus pre-operative CRTwith radical surgery for T2 tumours [35].
Both demonstrated significantly shortened operating times, less
blood loss, less analgesic usage and shorter duration of hospitali-
sation with the TEM approach, but although neither demonstrat-
ed a difference in local recurrence rates, neither trial was suffi-
ciently powered to examine this outcome.
In summary, with the exception of sm1 T1 cancers, there is a sig-
nificant risk of local recurrence after local excision, although this
may be modified by pre-operative CRT.
This view is supported by two recent systematic reviews [39, 62].
Therefore, local excision alone should only be performed for T1
sm1 rectal cancers and if the patient is fit for radical surgery (III–
B).Rec 8.29 Furthermore, in patients in whom local excision for rec-
tal cancer is planned, consideration should be given to pre-op-
erative CRT (III–C).Rec 8.31

If however there is doubt about the fitness of the patient for radi-
cal surgery, local excision of more advanced rectal cancer could
be considered (III–B).Rec 8.30

8.6.6 Synopsis
Summary of evidence
▶ The quality of surgery for rectal cancer, particularly with re-

spect to circumferential margin involvement and the plane of
surgery are strongly associated with outcome in terms of local
recurrence and survival (III).

▶ Although the evidence is not as extensive as for colon cancer,
there is evidence that laparoscopic surgery for rectal cancer
may be associated with better short-term outcomes without
significant detriment (I).

▶ Preoperative radiotherapy is associated with improved local
recurrence rates and improved survival in appropriate pa-
tients undergoing radical surgery for rectal cancer (I).

▶ Although small rectal cancers can be excised locally, local re-
currence rates are higher than with radical surgery, with the
exception of early (sm1) T1 cancers (III).

▶ If a rectal cancer can be downstaged to pT0 or pT1 with CRT,
local excision is associated with low local recurrence rates (V).

Recommendations for management of rectal cancer
▶ If a complete colonoscopy has not been performed either be-

cause the primary lesion precluded total colonoscopy, or any
other reason for failure to complete colonoscopy, the rest of
the colorectum should be visualised radiologically before sur-
gery if at all possible. This should be performed ideally by CT
colography, or if this is not available, by high-quality double-
contrast barium enema. If for any reason the colon is not vi-
sualised prior to surgery, complete colonoscopy should be
carried out within 3 to 6 months of excision of the rectal can-
cer (VI–B).Rec 8.23

▶ Patients with a proven screen-detected rectal cancer should
undergo pre-operative staging by means of CT scanning of the
abdomen and pelvis (VI–B). Routine chest CT is not recom-
mended (III–D).Rec 8.24

▶ Patients with a proven screen-detected rectal cancer should
ideally undergo pre-operative local staging by means of MRI
scanning of the pelvis in order to facilitate planning of pre-op-
erative radiotherapy (III–B), although high-quality multi-slice
CT scanning may provide adequate information (VI–C).Rec 8.25

▶ All patients undergoing radical surgery for rectal cancer
should have mesorectal excision (II–A) by an adequately
trained specialist surgeon (VI–A).Rec 8.26

▶ Patients undergoing surgery for rectal cancer may be consid-
ered for laparoscopic surgery (I–B).Rec 8.27

▶ All patients undergoing surgery for rectal cancer (and certain-
ly those predicted on imaging to have T3/4 cancers and/or
lymph node metastases) should be considered for pre-opera-
tive adjuvant radiotherapy with or without chemotherapy
(I–A).Rec 8.28

▶ Local excision alone should only be performed for T1 sm1
rectal cancers and if the patient is not fit for radical surgery
(III–B).Rec 8.29

▶ In the patient in whom there is doubt about fitness for radical
surgery, local excision of more advanced rectal cancer should
be considered (III–B).Rec 8.30

▶ In patients in whom local excision for rectal cancer is planned,
consideration should be given to pre-operative CRT (III–C).
Rec 8.31 If a local excision is carried out, and the pT stage is T1
sm3 or worse, then radical excision should be performed if the
patient is fit for radical surgery (II–B).Rec 8.32

Conclusions
!

In a multidisciplinary process, wide consensus has been achieved
on a comprehensive package of evidence-based recommenda-
tions for quality assurance in management of lesions detected in
colorectal cancer screening. Following these recommendations
has the potential to enhance the control of colorectal cancer in
Europe and elsewhere through improvement in the quality and
effectiveness of the screening process that extends from systema-
tic invitation to management of screen-detected cases.
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