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GI Cancer

Early Colorectal Cancer

The majority of colorectal cancers develop in
adenomas which become increasingly
dysplastic as genetic and biological changes

accumulate. This adenoma-carcinoma sequence, as
described by Vogelstein, has stimulated many
advances in modern treatment strategies. The
removal of pre-malignant polyps (adenomas) by
interventional endoscopy can prevent the
development of cancers. Cancers developing within
polyps or early in the adenoma-carcinoma sequence
are less likely to spread to lymphatics or systemically
via haematogenous spread. The success of polyp
removal and early cancer treatment has led to the
development of screening programmes for colorectal
cancer. The UK programme relies on the detection of
occult bleeding in faeces to predict the presence of
large polyps and cancers. These patients then
undergo colonoscopy for definitive diagnosis and
treatment. This is leading to an increasing number of
patients being diagnosed with early stage cancers and
foci of adenocarcinoma within excised polyps.
Parallel advances in medical technology have allowed
minimally invasive techniques to reduce the
morbidity and mortality of surgical cancer treatment.
These techniques include traditional laparoscopic
and single incision as well as natural orifice surgery.
Endoscopic advances in optics, dyes, narrow band
imaging and instrument channels alongside improved
insertion and polyp lifting techniques have allowed
more complex polypectomies to be carried out.
Drives to avoid mutilating perineal operations and
reduce stomas have led to local resection treatments
for rectal cancers. Transanal procedures can be
performed to remove tumours with and without
transanal endoscopy. The increased number of early
cancer patients and proliferation of treatment options
are leading to many more clinical conundrums
occurring in multidisciplinary colorectal cancer
meetings. This review aims to clarify the treatment
options for these early cancers, with their advantages
and disadvantages, and identify those cancers for
whom further treatment is required and what that
treatment should be. Although rectal and colonic
cancers are part of the same biological spectrum,
treatments are different and therefore will be
presented separately.

Treatment for malignant polyps
Adenomas are colonic polyps with areas of cellular
dysplasia. They have a risk of malignant
transformation broadly related to size, with polyps
smaller than 1cm having less than 1% chance of
containing a malignant focus. Improvements in
endoscopy and screening programmes mean more
polyps are being excised and more polyp cancers
discovered incidentally. It is important to recognise
polyps at endoscopy that are at higher risk for
containing cancer. Tools such as the Kudo pit
classification are 90% sensitive for identifying
malignant polyps, improving resection planning. Pit
pattern recognition is much aided by dye spray,
magnification and narrow band imaging
technologies. Other indicators of malignancy include

ulceration, surface irregularity with depression and
friability as well as convergence or expansion of
mucosal folds. If any doubt exists or the polyp
doesn’t lift with saline it is safest to tattoo the polyp
site and biopsy it. All polyps larger than 1cm and
those with suspicious features should be tattooed
prior to polypectomy. Polypectomy can be performed
using endoscopic mucosal resection (EMR), where
the polyp is lifted away from the submucosa with
saline/gelatine or hyaluronate solution. The polyp is
then excised with a diathermy snare. More precise
dissection can be achieved with endoscopic
submucosal dissection (ESD), a modification of EMR.
Instead of a snare, a diathermy knife is used to resect
the lesion en bloc. Recurrence is reduced by fewer
piecemeal resections and improved pathological
assessment. Systematic review of ESD series suggests
an en bloc resection rate of 85% and clear margins in
75% of resections, with polyp/tumour recurrence
rates as low as 2% [2,3].

Once the polyp has been excised and identified as
containing cancer an assessment needs to be made to
identify risk of local recurrence, lymph node
metastasis or metastatic spread, and determine
whether or not further treatment is required.
Malignant polyps with tumour within 1-2mm of
excision margins or with tumour in the diathermy
margin require further treatment as there is a risk of
local followed by systemic recurrence. If the patient is
fit enough they should undergo surgical resection.
Conservative strategies with regular endoscopic
surveillance in cases where the endoscopist is sure of
a good resection, have shown reasonable success.
However recurrence still occurred in a few cases, and
this strategy is better reserved for those who would
be high risk for operative intervention. Alternatively
an endoscopic mucosal resection or transanal
endoscopic excision of the scar can be undertaken. To
determine the likelihood of tumour dissemination to
lymph nodes (a predictor of systemic spread) specific
characteristics must be identified by pathologists,
such as cellular characteristics and morphology and
extent of invasion. Adverse cellular features are high
grade dysplasia, cribriform pattern, budding and
lymphovascular invasion. High grade dysplasia is
indicated by severe cellular atypia or invasion with a
desmoplastic reaction. Cribriform pattern also
represents high grade dysplasia and is characterised
by adjacent glands without intervening stroma and
loss of polarity of atypical cells. Budding is the
presence of separate atypical cells or islands of
malignant cells away from the main carcinoma focus.
Extramural venous invasion is a more important
adverse feature than lymphatic and intramural
venous invasion. It can be difficult to identify true
tumour veins and lymphatics and artefacts
masquerading as vessels can lead to difficulties in
interpretation of pathology [4] (Table 1).

Two classification systems have been developed:
the Haggitt for pedunculated polyps [5] (Table 2) and
Kikuchi for sessile polyps [6] (Table 3). These
systems use the depth of invasion within the polyp
for Haggitt or into the submucosa which is divided in
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to superficial, middle and deep thirds to
stratify the risk of lymph node
involvement. It becomes rapidly apparent
why these polyps are difficult to manage.
Three separate systems need to be
considered: adequate resection of polyp;
adverse tumour features and the Haggitt
or Kikuchi level. Poor prognostic features
in any of these elements  argue for formal
surgical resection. This should be
combined with appreciation of patient
factors such as fitness for surgery, life
expectancy and tumour site.

Treatment for early colonic cancer 
The standard treatment for colonic cancer
is a resection of bowel with the
accompanying arterial supply and
lymphatic drainage. If technically feasible,
the ends of the bowel are anastomosed to
restore continuity. The resected specimen
can then be accurately staged with both a
T(tumour) and N(nodal) stage. This will
determine the need for adjuvant
chemotherapy treatment and allow an
estimation of long term prognosis. Early
cancers are those confined to the
superficial layers of the bowel lumen (not
beyond the muscularis propria) staged as
T1 or T2, Dukes’ A or stage 1. In general
as cancers become larger and older they
accumulate more genetic and biologic
alterations. The cells within the tumour
mass become more genetically unstable
and heterogeneous in phenotype and
genotype. This is associated with
increased invasive capacity and an ability
to seed and metastasise to other organs.
The majority of cancer related deaths in
colorectal cancer are a result of systemic
metastasis. Early cancers are less likely to
metastasise via lymphatics or
haematologically and consequently their
five year survival figures are excellent:
Patients with stage 1 colorectal cancer
have a greater than 90% five year
survival. However not all cancers behave
in this way; some small cancers will
metastasise early and unpredictably. This
accounts for much of the 10% of patients
who don’t survive five years. Therefore
even early cancers should ideally have an
oncologically sound resection including
lymph nodes. This allows accurate staging
and removes lymph nodes containing
tumour deposits. Fortunately tumours
proximal to the rectum can be resected
with low mortality (1%) and morbidity
and few anastamotic leaks (2.6%) [1].
The use of enhanced recovery
programmes and minimally invasive
techniques allow patients to be rapidly
mobilised post-operatively. Even in older
patients and those with comorbidities,
discharge can be achieved within three to
five days following colonic resection.

Treatment for early rectal cancer
Early rectal cancers are managed
somewhat differently from early colonic
cancers. Surgery to the rectum is more
technically challenging than colonic
surgery, because of the anatomy, and
morbidity and mortality are higher.
Systematic review of outcomes following
rectal resection suggests a mortality of
2%, leak rates of 11% and pelvic sepsis
rates of 12% [7]. Removal of the rectal
reservoir can lead to diarrhoea and
urgency. Damage to the pelvic nerves can
lead to faecal incontinence, with minor
incontinence occurring in as many as 40%
of patients. Pelvic nerve injury can also
lead to sexual and urinary dysfunction
[4,8]. To avoid these issues and reduce the
need for temporary and permanent stomas
local resection of rectal tumours can be
employed for early rectal cancers. These
techniques are only suitable for T1
disease, although studies are looking at
local resection and chemoradiotherapy in
T2 disease. To identify cancers suitable for
these procedures careful preoperative
staging is required. Two modalities are
commonly employed: endo-anal
ultrasound (EUS) and pelvic MRI. Both
can identify involved lymph nodes with
sensitivity of 70% but EUS can
discriminate better between T1 and T2
invasion. It is recommended that both are
employed before considering local
resection. ESD can be used in the rectum
for polyps as it can in the colon, however
early cancers require full thickness
excision. Lesions within 5cm of the anal
verge can be removed with standard
transanal resection (TAR) using anal
retraction and diathermy. Lesions between
5 and 15cm (below the peritoneal
reflection) can be removed with transanal
endoscopic microsurgery (TEMS). Both
techniques produce a full thickness
resection, the defect can be sutured or
heal by secondary intention. The adverse
prognostic features are the same as
previously described and their presence
should lead to formal surgical resection.
Recurrence rates for locally resected T1
cancers are 8-15% compared with 2% for

Table 1: Risk factors for lymph node
positivity in early colorectal cancers [5]:
Risk factors: high grade,
lymphovascular invasion, budding,
cribriform pattern. Percent (%) refers to
specimens in which metastases had
already occurred in the lymph node
yield;  if ‘negative’, nodes were
analysed for micrometastases.

Risk Lymph node Micromets in 
factors metastasis ‘negative’ node

0 0.7% 6.8%

1 27% 14.3%

>2 36% 16.7%

Table 2: Haggitt Classification

Haggitt Level Risk of lymph node
mets %

1 <1

2 <1

3 <1

4 sessile 10

4 pedunculated 27

Table 3: Kikuchi Classification: Links
depth of invasion into the submucosa
with the risk of lymph node metastasis
in sessile lesions.

Kikuchi Level Risk of lymph 
node mets %

1 2

2 8

3 23
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surgical total mesorectal excision [9]. Surgery to salvage
recurrent cancer following local resection carries a poorer
prognosis than primary resection and requires more
extensive pelvic dissection [10]. Care must be taken to
select the appropriate patients for local resection. In
oncological terms, resection provides the best outcome but
at the expense of operative morbidity. Interestingly patients
who undergo rectal surgery have better overall satisfaction
in quality of life scores than equivalent patients with breast
cancer. This is despite the anorectal, sexual and urinary
dysfunction [8]. For patients with a good performance
status a more aggressive oncological approach may be well
tolerated. Laparoscopic resection is equivalent to open
surgery in terms of oncological outcome and allows a
reduced hospital stay and earlier return to activity. The
ability to anastamose bowel adjacent to the dentate line is
reducing the need for permanent stomas. However the
balance between oncological ideals and reduced morbidity
is complicated and needs to be tailored to both available
expertise and individual patient preference.

Summary
The increase in early cancer detection and novel methods
of its treatment are leading to exciting developments in the
management of colorectal cancers. The inherent
unpredictability of colorectal cancer behaviour means there
is no ‘one plan fits all’ approach. Clinical teams  must look
to identify early cancers and polyp cancers and manage
them appropriately from endoscopy and staging onwards.
Treatment choices must be carefully balanced between the
best oncological outcome and the risks of surgical
resection. Following local treatment of early or polyp
cancers diligent pathological analysis is critical to identify
those patients for whom further intervention is required. n

References

1. Rose J, Schneider C, Yildirim C, Geers P, Scheidbach H, and
Kockerling F. Complications in laparoscopic colorectal surgery:
results of a multicentre trial. Tech.Coloproctol. 2004

2. Puli SR, Kakugawa Y, Saito Y, Antillon D, Gotoda T, and Antillon
MR. Successful complete cure en-bloc resection of large
nonpedunculated colonic polyps by endoscopic submucosal
dissection: a meta-analysis and systematic review. Ann Surg Oncol.
2009

3. Saito Y, Sakamoto T, Fukunaga S, Nakajima T, Kiriyama S, and
Matsuda T. Endoscopic submucosal dissection (ESD) for colorectal
tumors. Dig Endosc. 2009

4. Bayar S, Saxena R, Emir B, and Salem R R. Venous invasion may
predict lymph node metastasis in early rectal cancer. Eur J Surg
Oncol. 2002

5 Ueno H, Mochizuki H, Hashiguchi Y, Shimazaki H, Aida S, Hase K,
Matsukuma S, Kanai T, Kurihara H, Ozawa K, Yoshimura K, and
Bekku S. Risk factors for an adverse outcome in early invasive
colorectal carcinoma. Gastroenterology. 2004

6. Kikuchi R, Takano M, Takagi K, Fujimoto N, Nozaki R, Fujiyoshi T,
and Uchida Y. Management of early invasive colorectal cancer. Risk
of recurrence and clinical guidelines. Dis.Colon Rectum. 1995

7. Paun BC, Cassie S, MacLean AR, Dixon E, and Buie WD.
Postoperative complications following surgery for rectal cancer. Ann
Surg. 2010

8. Stephens R J, Thompson LC, Quirke P, Steele R, Grieve R, Couture
J, Griffiths GO, and Sebag-Montefiore D. Impact of Short-Course
Preoperative Radiotherapy for Rectal Cancer on Patients' Quality of
Life: Data From the Medical Research Council CR07/National Cancer
Institute of Canada Clinical Trials Group C016 Randomized Clinical
Trial. J Clin Oncol. 2010

9. Bujko K, Sopylo R, and Kepka L. Local excision after
radio(chemo)therapy for rectal cancer: is it safe? Clin Oncol 
(R Coll Radiol). 2007

10 Weiser MR, Landmann RG, Wong WD, Shia J, Guillem J G, Temple
LK, Minsky B D, Cohen AM, and Paty PB. Surgical salvage of
recurrent rectal cancer after transanal excision. Dis Colon Rectum.
2005

Professor Denys Wheatley is Editor, and is Director of BioMedES. He has strong
research ties in Albany, Davis, Auckland, Valencia, Detroit, Budapest, St Petersburg,
Heidelberg, Zürich and Hong Kong. He is eager to establish strong interaction with
cancer and cell biology teams worldwide, and initiate programmes in the areas in which
his expertise lies. His work in cancer research, other scientific fields, with IFCB, and in
publishing and scientific communication has led to his receiving awards in recent years.

Dr Richard J Ablin (Associate Editor), is Research Professor of Immunobiology and
Pathology, University of Arizona College of Medicine and a Member of the Arizona
Cancer Center, Tucson, Arizona. He received the First Award for scientific excellence
from The Haakon Ragde Foundation for Advanced Cancer Studies. Dr Ablin discovered
prostate-specific antigen (PSA) in 1970. A pioneer of cryosurgery and
cryoimmunotherapy, he has extensive experience in cancer research. 

Dr Tom Lynch is Assistant Editor – Imaging, and is a Radiologist and Lead Nuclear
Medicine Physician in the Northern Ireland Cancer Centre based at the Belfast City
Hospital. Tom specialises in PET/CT scanning and nuclear medicine with a special
interest in paediatric nuclear medicine.

Dr Miriam Dwek is Assistant Co-Editor - Breast Cancer, she is a Senior Lecturer
in Biochemistry at the Department of Molecular and Applied Biosciences, School of Life
Sciences, University of Westminster in London.

Mo Keshtgar is Assistant Co-Editor - Breast Cancer, and is a Consultant Surgical
Oncologist at the Department of Surgery, Royal Free Hospital, London. His main area of
interest is minimally invasive approaches in diagnosis and treatment of breast cancer.
His research interest is in sentinel node biopsy, intra-operative radiotherapy, quantum
dot nanotechnology in breast cancer. 

Ms Kathleen Mais is Assistant Editor – Nursing, and is a Nurse Clinician in Head
& Neck Oncology at Christie Hospital, Manchester. Kathleen qualified as a nurse in
Newcastle-upon-Tyne. Kathleen is a nurse-prescriber and runs a nurse-led
chemotherapy clinic as well as continuing her work in clinical research.

Alan Cooper is Assistant Editor – Urology, and is Lead Scientist with the urology
research group in Southampton University Hospitals and senior lecturer (albeit with
virtually no lecturing burden) in the Department of Biomedical Sciences at Portsmouth
University.

Marilena Loizidou is Assistant Editor – Colorectal, and is a Non-Clinical Senior
Lecturer in the Department of Surgery, UCL. Her research program focuses on aspects
of colorectal cancer and liver metastases, from the basic underlying biology to new
potential treatments. The current focus of research is the contribution of the peptide
endothelin-1 to tumour growth and progression in the bowel. Additional research areas
include breast and bladder cancer. 

Willie Stewart is Assistant Editor – Neuro-Oncology, he is a Consultant and Lead
Neuropathologist based at the Institute of Neurological Sciences, Glasgow and
Honorary Clinical Senior Lecturer in the University of Glasgow. His interests include the
pathology of high-grade gliomas and developing molecular diagnostic techniques for
introduction to routine clinical practice.

Meet the Editorial Team

Panel of Journal Reviewers
Dr Sarah Bell, Specialty Trainee Neuropathology, Southern General Hospital, Glasgow MRC
Clinical Research Training Fellow, University of Glasgow, UK.

Mr Mriganka De, FRCS (ORL-HNS), Consultant ENT Head & Neck/Thyroid Surgeon, 
Derby Royal Hospital, UK.

Ms Helen Evans, Senior Lecturer in Cancer Nursing, Institute of Nursing and Midwifery, 
University of Brighton, UK.

Dr Simon Grumett, BSc MBChB MRCP PhD, Consultant & Honorary Senior Lecturer in
Medical Oncology, Royal Wolverhampton Hospitals NHS Trust & University of Birmingham, UK.

Richard Novell, MChir FRCS, Consultant Coloproctologist, The Royal Free Hospital, London, UK.

        




