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Abstract

Background. Major rectal resection for T1 rectal cancer offers more than 95% cancer specific five-year survival to patients
surviving the first 30 days after surgery. A significant further improvement by development of the surgical technique may
not be possible. Improvements in the total survival rate have to come from a more differentiated treatment modality, taking
patient and procedure related risk factors into account. Subgroups of patients have operative mortality risks of 10% or more.
Operative complications and long-term side effects after rectum resection are frequent and often severe. Results. Local
treatment of T'1 cancers combined with close follow-up, early salvage surgery or later radical resection of local recurrences
or with chemo-radiation may lead to fewer severe complications and comparable, or even better, long-term survival.
Accurate preoperative staging and careful selection of patients for local or non-operative treatment are mandatory. As
preoperative staging, at present, is not sufficiently accurate, strategies for completion, salvage or rescue surgery is important,
and must be accepted by the patient before local treatment for cure is initiated. Recommendations. It is recommended that
polyps with low-risk T'1 cancers should be treated with endoscopic snare resection in case of Haggitt’s stage 1 or 2. TEM is
recommended if resection margins are uncertain after snare resection for Haggitt’s stage 3 and 4, and for sessile and flat,
low- risk T1 cancers. Average risk patients with high-risk T1 cancers should be offered rectum resection, but old and
comorbid patients with high-risk T'1 cancers should be treated individually according to objective criteria as age, physical
performance as well as patient’s preference. All patients treated for cure with local resection or non-surgical methods should
be followed closely.

Development of rectal cancer treatment has been
intensive during the last 15 years, and has led to an
encouraging reduction of local recurrences and long-
term mortality. Intended curative treatment is being
offered with ever decreasing restrictions in cases of
high age and concurrent disease. Major rectal
surgery is, in subgroups of patients, therefore still
accompanied by a significant risk of operative
mortality, and severe complications [1]. At present
the median age of the patients is approximately
70 years in the Western countries and it is likely to
increase further in the future.

Rectal cancer treatment is now managed by
multidisciplinary teams who determine the optimal

combination of oncological and surgical treatment
for each individual patient. The decisions made by
the team are becoming more evidence based. The
main subject at these meetings is, however, often
restricted to determine if the patient should have
neoadjuvant oncological treatment or not. Radical
surgical mono-therapy cures more than 95% of T1
rectal cancers [2], but it may be of interest to explore
less invasive methods of surgical treatment in the
very small cancers. Some patients with high opera-
tive risk or expected short time of survival may
benefit from treatment modalities with higher risks
of late recurrence, but with lower risk of periopera-
tive mortality [3].
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The progress of oncological treatment for color-
ectal cancer has also led to speculations and to some
few clinical trials to determine if sub-populations of
patients with small rectal cancers can be treated with
chemo-radiation alone.

A high proportion of normal risk patients also
experience severe complications and side effects
after major rectal surgery and less traumatizing
treatments for cure is being evaluated, but long-
term results are not yet completely determined. The
optimal treatment of choice therefore is not always
obvious and will depend upon individual judgement
based upon patient and tumour related factors.

Some large rectal adenomas harbour small foci of
invasive growth and the majority of local resections
of T1 rectal cancers are performed because the
tumour was judged to be benign [4]. The decisions
about re-operation or other postoperative adjuvant
treatments should be evidence based to avoid over-
as well as under-treatment. Much evidence on the
risk of recurrence in these situations has been
collected during the last 5 years and can now in
most cases be determined from the histopathology.

T1 cancers are currently, in countries without
screening programs, rare with frequencies of 3-8%.
The number of patients who will benefit from local
treatment may be substantially higher endoscopic
sub-mucosal resection or with transanal endoscopic
microsurgery (TEM) as rectal cancer is common in
old, comorbid patients.

Centralisation of rectal cancer treatment is pro-
gressing in most European countries, and the
possibilities to develop expertise in differentiated
treatment and preoperative staging is becoming
better. It may be that high quality preoperative
staging and individualized, risk adjusted treatment
of early cancers will turn out to improve short and
long-term outcome as much as, or even more than,
is the case for the centralized handling of T4 rectal
cancers.

Tumour characteristics and grading
Macroscopic appearance

Clinical examination including inspection by sigmio-
doscopy and, if possible, digital rectal examination is
important. The macroscopic appearance of most
malignant tumours can exclude intended curative
local treatment as an option in more than 90% of
normal risk patients. Staging procedures in these
cases are executed to determine a possible need for
neoadjuvant treatment prior to major rectal resection.

The position of the tumour within the rectum may
provide information as to the possibilities for cura-
tive local treatment. Local excision may not be
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possible in the very high tumours and all layer
resection for high tumours in the anterior position
may lead to perforation to the peritoneal cavity.
Further; accurate preoperative staging of the very
low cancers and of the cancers of the anterior
quadrant is difficult and even T2 cancers are often
considered advanced in this area because of the
absence of mesorectal fat and fascia. Therefore the
margin between small cancers suitable for local
excision and advanced cancers that are candidates
for preoperative radio-chemotherapy prior to major
resection is narrow in this area. It is unclear whether
distal rectal cancers are biologically more aggressive
than mid- or upper-rectal cancers. In the case of T'1
cancers there are no data indicating that local
recurrence or distant spread is more common in
low rectal cancers after local excision as opposed to
major resection. In a series of 145 patients who
underwent TEM procedures for rectal cancers, the
recurrence rate was equal for high, medium and low
cancers, and for anterior, lateral and posterior
cancers [3].

Most pedunculated adenomas are low risk tu-
mours. They often grow large before they become
malignant, and even if early cancer development has
occurred, local excision by most procedures may be
curative.

Sessile and flat adenomas may harbour malignant
foci not easily detectable by macroscopic examina-
tion or by biopsies. The risk of malignant develop-
ment is correlated to the size of a sessile adenoma.

The size of an adenoma or a T1 cancer is
important in more aspects. The larger the tumour
is, the higher the risk of malignancy and the higher is
the risk of under-staging T1 cancers with MRI,
rectal ultrasound and biopsy. The risk of incomplete
resection margins by local resection is high in the
very large adenomas. It is technically possible to
perform local resection of adenomas larger then 100
square cm, but the risk of incomplete resection
increases if the diameter exceeds 3 cm [3].

The exact level of the lesion above the anal verge,
the localisation in the circumference and the size and
macroscopic appearance should be described. This
is mandatory for correct planning and for position-
ing of the patient during surgery.

Histological types

A detailed diagnosis of cancer is based on histologi-
cal type, differentiation and stage. These factors
have impact on prognosis, treatment and follow-up.

Most neoplasms in the rectum are epithelial
tumours. WHO has subclassified adenomas into
tubular, tubulovillous, villous and flat adenomas
where tubular adenomas are the most common.
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Carcinomas are subclassified into adenocarcinoma,
mucinous adenocarcinoma, signet-ring cell carci-
noma, small cell carcinoma, squamous cell carci-
noma, adenosquamous carcinoma, medullary
carcinoma and undifferentiated carcinoma [5].
Most rectal carcinomas are ordinary adenocarcino-
mas [6,7].

Staging and substaging of rectal cancers

The TNM-classification elaborated by Denoix in
1954 is the most frequently used system for staging
tumours in the rectum, and it is adopted by the
Union International Contre Cancer (UICC) and the
American Joint Commission on Cancer (AJCC)
[8-10]. The system is based upon the depth of
tumour invasion in the intestine wall and the
presence or absence of lymph node- and distant
metastasis.

There are no lymphatic vessels in the rectal
mucosa except in the region immediately above the
muscularis mucosa [11]. Carcinoma iz situ is con-
fined to this layer and will therefore not metastasize
and is by WHO defined as intraepithelial and
intramucosal neoplasia [5]. T1 cancer is tumour
invasion into the submucosa but not into the
muscularis propria.

Most colorectal cancers arise in sessile or pedun-
culated adenomas and are usually adenocarcinomas
or mucinous carcinomas [5,7,12].

Treatment and prognosis is dependent on how
widespread and deep the tumour invasion is [13].
Haggitt et al has proposed a substaging system for
T1 cancers in polyps [14]. Haggitt’s level 0 is
absence of invasive carcinoma. Haggitt’s level 1 is
invasion of cancer into the head of the polyp.
Haggitt’s level 2 is invasion of cancer into the neck,
level 3 is invasion to the stalk and level 4 to the base
of the polyp (Figure 1). Haggitt’s level 1-3 is sm 1
and Haggits level 4 may be sm 1-3. Sessile cancers
are Haggitt’s level 4 (Figure 1).

T1 cancers in both flat adenomas and peduncu-
lated adenomas may invade deeper into the sub-
mucosa. Kikuchi et al has proposed a substaging
system for cancer invasion in the submucosa. Sml
defines invasion of cancer into upper third of
submucosa, sm2 is invasion of cancer into middle
third and sm3 is invasion into the lower third of the
submucosal layer [15] (Figure 2). The frequency of
lymph node metastases increases with the sm-level
[16].

Precise histological evaluation of Haggitt’s level
and sm level may be difficult; especially the differ-
entiation between Haggitt’s level 1 and 2 and
Haggitt’s level 2 and 3 may be problematic. Properly
marked and orientated specimens are mandatory.
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Figure 1. Haggit’s sub-classification of polyp-cancers. The stage
is related to the extent of penetration into the stalk of the polyp.

Grading of cancers

All adenocarcinomas are graded predominantly on
the basis of glandular appearances. WHO has
defined well-differentiated (grade 1) adenocarci-
noma as those with more than 95% glandular
differentiation. Moderately differentiated tumours
(grade 2) have 50-95% glandular differentiation and
poorly differentiated (grade 3) tumours between 5
and 50% glandular differentiation. Undifferentiated
tumours (grade 4) have less than 5% glandular
differentiation. WHO also states that mucinous
carcinomas and signet-ring cell carcinomas are
considered poorly differentiated and medullary car-
cinomas with MSI-H are classified as undifferen-
tiated carcinomas. The prognosis correlates to the
histological grade [5].

Other pathological features

Tumour budding, defined as single tumour cells or
small clusters of undifferentiated cancer cells con-
sisting of less than five tumour cells at invasive
margins, irrespective of the histological type, is an
adverse prognostic factor [17,18]. Tumour budding
can be identified in slides stained with hematoxylin
and eosin, but cytokeratin staning can be helpful.

Lymphovascular invasion is also an adverse prog-
nostic factor [19,20]. Microscopical lymphovascular
invasion may be difficult to demonstrate and should
be confirmed by immunohistochemical staining with
antibodies against endothelium [21].

Other prognostic factors of importance are neo-
vascularisation of tumour stroma, inflammatory
response with or without desmoplasia and perineural
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Figure 2. Sub-classification of T1 cancers based upon depth of invasion into the submucosal layer.

space involvement [5,20]. All these factors may have
a possible impact on the treatment [17,18]

Lymph node involvement

Lymph node metastases are associated with a poor
prognosis [16,21-24]. Investigations of large patient
series have shown a 1-3% risk for lymph node
metastases in sm1 cancers, 8% in sm2 cancers and
23% in sm3 cancers [16]. The prognostic value of
micro metastases identified by immunohistochemis-
try and other special techniques is controversial
[5,25,26].

Isolated tumour nodules in the mesorectum with-
out clear lymph node origin should be considered as
lymph node metastases if the nodule has the form
and smooth contour of a lymph node and as
discontinuous tumour growth if the contour is
irregular and has an infiltrative growth pattern
[5,27].

Resection margins

Incomplete or borderline resection margins are
significantly correlated to the cancer specific survival
in patients who underwent a local resection and may
have impact on the postoperative treatment [3]. In
order to evaluate the resection margins properly it is
mandatory that the specimens are well orientated
and that the surgical resection margin is marked
(Table I).

Patient related factors

An adequate preoperative evaluation of the patient’s
general health is essential before deciding the treat-
ment modality of the individual T1 rectum cancer
patient. A prediction of postoperative mortality and
morbidity related to the patients’ general status is
imperative. Based on these considerations the sur-
geon and the patient should decide the appropriate
treatment. The optimal treatment of the individual
T1 rectal cancer patient is often decided on the basis

of tumour-related, procedure related and patient
related factors, and the patients’ preference.
Traditionally the ASA classification has been used
in risk prediction among surgical patients [28]. This
classification is unspecific, rather subjective and
includes a wide range of morbidity in each of the
four subclasses. Later the POSSUM score has been
introduced as one of many surgical scoring systems
[29]. Based on continuous evaluation of the pre-
dictive capability in different subgroups of surgical
patients there has been a further development into
the CR-POSSUM [30,31], which is a scoring system
specific for colorectal cancer surgery. Major resec-
tion provides a high primary rate of cure, but in old
and comorbid patients contains a high risk of
operative morbidity and mortality. Local resection
is associated with higher risk of local recurrence but
a low risk of operative complications. About 50% of
the local recurrences following local resection are
curable if the patients are included in a intensive
follow-up programme (see later). Local resection
should therefore be offered to patients whenever the
individually calculated risk of short-term mortality
after major surgery exceeds twice the additional risk
of local recurrence that local the procedures may

Table I. Elements to be included in the pathological report on T'1
rectal adenocarcinoma.

Tumour — Histological type of adenoma

— Histological type and grade of carcinoma

— Location in rectum

— Depth of infiltration including Haggitt level
and sm-level

— Infiltration of tumour into vessels

—shortest distance from carcinoma to resection
margin in the depth and to the side

Resection
margins

Lymph nodes —number of lymph nodes
— number of lymph nodes with metastasis
— number of lymph nodes with extranodal

growth of tumour

- TNM
— Dukes

Staging
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add. Some of the very old patients may die from
other causes even if a non-curable local recurrence
occurs.

Preoperative staging in early rectal cancer

Preoperative staging in early rectal cancer (ERC) is
based on endoscopy, clinical examination, endorec-
tal ultrasonography (EUS) and biopsy. CT and MRI
have limited value in the locoregional staging of early
lesions.

Clinical examination

Endoscopic examination should be performed with a
flexible, high-resolution colonoscope, which gives far
better visualization of the tumour than a procto-
scope. In a study by Baatrup et al. [3] of 142 patients
who had had TEM resection for cancer, 99 tumours
(70%) were misdiagnosed as benign on preoperative
endoscopy, which was usually performed with a
proctoscope.

ERC presents as a focus of malignancy within a
pedunculated or sessile adenoma, or as a small
ulcerating adenocarcinoma. In the case of a pedun-
culated tumour the size of the polyp indicates the
risk of cancer [32,33]. In the case of a sessile or flat
lesion, an experienced endoscopist will readily iden-
tify a T2 or more advanced cancer by the macro-
scopic appearance. However, a premalignant lesion
(in situ carcinoma) and a T1 cancer may look
similar, especially when only small foci of a villous
adenoma harbour infiltrating cancer. Spraying the
mucosa with a soluble dye such as indigo carmine
may make the lesion easier to visualize, and zoom

colonoscopy with investigation of crypt patterns may
help to differentiate premalignant from early malig-
nant lesions [34,35]. However, this technique is not
validated and is seldom used in western countries.
Digital rectal examination is still an important
examination, and the exploring finger can reach
some two-thirds of rectal tumours. An adenoma is
soft all over, whereas malignancy should be sus-
pected if a part of the entire tumour has a firm
consistency. In a study by Baatrup et al., 65% of the
cancers reached by the finger were correctly identi-
fied on digital examination. Kneist et al. were able to
distinguish adenoma and T1 cancer from T2 or
more advanced cancer in 106 of 144 (73%) patients.

Endorectal ultrasound

EUS is generally accepted as the preferred imaging
modality in ERC [36], and is technically feasible in
80-90% of cases [37]. However, proper placement
of the probe and transducer may be difficult when
the lesion is located in the upper rectum. Reported
T-stage accuracy with this method varies from 63 to
96% (Table II). Varying investigator competence
due to the long learning curve and differences in the
quality of the equipment may explain this variation.
Reported accuracy is often lower in large multicentre
studies than in specialised single centre studies. In
three large multicentre studies the T-stage accuracy
was 63-69% [38—40]. Most importantly the re-
ported accuracy is lower for T1 and T4 tumours
than for T2 and T3 tumours in most studies. In the
three multicentre studies mentioned above the
diagnostic accuracy for T1 cancer was 51-59%.
However, Doornebosch [37] reported 73% and

Table II. Accuracy of T and N staging by endoscopic ultrasound in patients with rectal cancer.

Author Year No of patients T-stage accuracy N-stage accuracy
Orrom 1990 77 75 82
Glaser 1990 86 88 80
Katsura 1992 112 92
Herzog 1993 111 89
Fedyaev 1995 109 95
Massari 1998 75 91 76
Kim 1999 89 81 64
Akasu 2000 154 96 72
Marusch 2002 422 63 80
Garcia-Aguilar 2002 545 69 64
Harewood 2002 80 91 82
Nesbakken 2003 81 74 65
Mackay 2003 433 89 66
Bali 2004 33 79 59
Kauer 2004 458 69 68
Knaebel 2005-1 424 81

2005-2 332 72
Ptok 2006 3501 66 ns
Doornebosch 2007 210 84




Starck [41] reported 88% accuracy for T1 cancer in
single centre studies. EUS has low accuracy in
patients who have had neoadjuvant chemoradiother-
apy [42].

EUS should be performed before biopsies are
taken, as scarring and deformation make interpreta-
tion more difficult.

EUS has fairly high sensitivity but low specificity
for lymph node involvement (Table II). Node size
alone is not a reliable predictor of metastasis, as
small nodes may harbour metastases [43-45] and
large nodes may be reactive. At the moment there is
no investigation technique for lymph node status
that is sufficiently reliable to be decisive for the
treatment of ERC.

The accuracy of T staging with rectal ultrasound
may be improved by the new 3D —16 MHz rectal
probes but this is not systematically investigated.
Ultrasound probes using even higher frequency are
available, but have not yet been investigated in larger
series of patients. It is hoped that the introduction of
20 MHz or even higher frequencies in the investiga-
tion of TO-T2 cancers will lead to a higher accuracy.

New techniques as sonoelastography [46] may
prove useful in the discrimination between adeno-
mas and small rectal cancers (Figure 3). This
technique determines the hardness of tissue. Mea-
surements of strain ratio between tumour and
adjacent normal rectal wall are clearly different in
cancers and adenomas but the rectal probe for
elastosonography have only recently become com-
mercially available and its ability to detect small
malignant foci in large benign adenomas have not yet
been investigated.
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MRI and CT

1.5 Tesla MRI with phased-array coil cannot reliably
differentiate an adenoma from a T1 tumour or a T'1
tumour from a T2 tumour [47].

In a metaanalysis, Bipat et al. [48] showed that the
sensitivity of MRI to assess invasion of the muscu-
laris propria was similar to that of endoluminal
ultrasound, but the specificity was significantly
lower, with the tendency of MRI to over-stage T1
tumours.

However this method provides high contrast
resolution images with large field-of-view and the
ability to evaluate the entire pelvis. Its role in the
evaluation of an early rectal cancer may be to
exclude more extensive tumours, invading the ex-
tramural fatty tissue, and evaluate for other impor-
tant factors in the decision making regarding
therapeutic strategy.

MRI with endorectal coil has been claimed to be
as accurate as endorectal ultrasound to stage early
rectal cancer [49,50]. However this method has
many inherent difficulties. The small field-of-view
limits the ability to evaluate anything beyond a few
centimetres from the coil. In patient with high or
stenosing tumours it can be impossible to place the
coil, and the method is expensive.

3 Tesla high-field MRI scanners are increasingly
available for whole body scanning. In general, higher
field strength increases the signal-to-noise ratio, and
offers the images with higher spatial and temporal
resolution.

Some few early reports on 3 Tesla MRI for rectal
cancer [51] are promising, with very high accuracy
in T staging (T1: 97% T2: 89% T3: 91%).

No.49/49
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Figure 3. The conventional 10 MHz B mode ultrasound picture is shown to the right and the sonoelastographic picture to the left. Note the
colour scale indicating the strain as hard (blue to soft (red). The read and green colour of the tumour indicates that it is softer than the

surrounding normal bowel wall, which is blue.
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Comparison of 3T MRI with endorectal ultrasound
[52] for accuracy of muscularis propria invasion did
not show any statistical difference between the two
methods.

Diffusion weighted imaging (DWI) has for many
years been used in the early detection of brain
ischemia. Recently it is now being recognised that
this method has clinical implications also in body
imaging. One study [53] showed that this method
could reliably detect colorectal cancer, and can help
guide the radiologist to the right area for the time-
consuming high-resolution Tesla 2 images.

Lymph node evaluation is difficult with all avail-
able methods. Size alone is an unreliable indicator
for nodal involvement also in MRI. Taking into
account morphological criteria like spiculation or
indistinct borders and heterogeneity of internal
structure, a much higher sensitivity and specificity
can be achieved. In a study 437 lymph nodes from
42 patients was investigated, and a sensitivity of 85%
and specificity of 97% was reached [54].

Currently new lymph node specific contrast media
are under evaluation. These contain ultra small
particles of iron oxide (USPIO), which are phago-
cytised by nodal macrophages, and cause a signal
drop in normal or reactive lymph nodes. Preliminary
results are very promising in terms of identifying
even very small malignant foci within the investi-
gated nodes [55,56], but these contrast media are
not yet clinically available and further studies are
needed. Unfortunately, its use was disapproved by
the FDA in early 2008.

The use of CT in the evaluation of distant
metastasis of rectal cancer is well established, but
most studies have reported low accuracy for
T-staging, ranging from 52 to 74%. [57-59] New
multidetector CT (MDCT) scanners with 16
detectors enable multiplanar reconstruction in any
direction without loss of resolution. Addition of
such images to standard axial images significantly
improves the accuracy of T-staging [60]. Vliegen
et al. [61] evaluated the accuracy of MDCT for the
assessment of tumour invasion into the mesorectal
fascia in 35 patients, with MRI as the reference
standard. They found poor accuracy especially in
low-anterior located tumours, while the accuracy
improved for tumour located in mid to high
rectum.

Biopsies

Biopsies can be obtained with forceps, and should
then preferably be taken from multiple sites in large
tumours, or by snare resection, usually piecemeal.
Tumours are often understaged from biopsies.
In 20-50% of cases the final histopathological

examination will demonstrate a more advanced
lesion than that found in preoperative biopsies
[37,62—66]. However, snare resection to obtain
larger biopsies makes later mucosectomy by TEM
more difficult and should therefore be avoided in
large polyps located on the upper anterior rectal wall
as TEM mucosectomy may be indicated.

The preoperative diagnosis must be based on the
results of all these examinations, as the diagnostic
accuracy is higher when combined [67]. Some
authors have presented detailed reports on the
preoperative workout in patients referred for local
excision and the consequences with regard to TEM
resection. Doornebosch et al. [37] reported 264
patients, 166 (63%) of whom had an adenoma. If
TEM resection was regarded as adequate for treat-
ing adenoma and T1 cancer, 3% of patients would
need rescue surgery because of understaging,
whereas 4% would have undergone major resection
unnecessarily because they were overstaged. Kneist
[65] reported 552 patients, 370 of whom (67%) had
an adenoma, and further surgery would have been
necessary in 7% of the patients expected to have a
TO-T1 tumour. Nesbakken [68] reported TEM
resection in 110 patients, 30 (27%) of whom had
carcinoma. Early salvage surgery was necessary in
5% of these patients, who had a more advanced
tumour than expected. If local resection is accepted
for adenomas only, Doornebosch’s study [37] im-
plies that 3% of patients would need further surgery
because of preoperative understaging, whereas 9%
would undergo an unnecessary major resection due
to overstaging.

Preoperarive M staging

At the time of diagnosis 15-20% of rectal cancer
patients will have distant metastasis and further
20-25% of the patients will develop later distant
metastases. The rate of distant metastases is corre-
lated to T-stage and after radical resection of T1
tumors the 5-year rate of metastases is about 10%
[69].

Traditionally abdominal ultrasound and plain
chest x-rays has been used in preoperative evaluation
of distant metastasis. CT scan has a significant
higher sensitivity in detecting distant metastases
and is at present the preferred modality [16,70,71].

Moreover CT is the most sensitive and specific
modality in cases with suspected metastatic disease
or progression during follow-up. Total body MRI
has shown promising results in evaluation of meta-
static disease [72]. With this method is could be
possible to do both locoregional staging and evalua-
tion of distant metastases in one single examination.



Treatment modalities in T1 rectal cancer

Optimal treatment of early rectal cancer (ERC)
ensures accurate histological examination of the
resected specimen and follows safe oncological
principles while minimising morbidity and mortali-
ty. The following treatment modalities will be dis-
cussed below:

1. Endoscopic snare resection for pedunculated
tumours

2. Endoscopic mucosal resection (EMR) and
endoscopic submucosal dissection (ESD) in
small sessile tumours

3. Transanal endoscopic microsurgery for sessile
tumours

4. Radical rectal resection

5. Further surgery after local excision when the
tumour is more advanced than expected

6. Adjuvant chemo-radiotherapy when the tu-
mour is more advanced than is acceptable for
local excision alone

7. Treatment of local recurrence after TEM

8. Non-surgical treatment for T1cancers

T1 cancer in pedunculated adenomas

Endoscopic snare resection is curative for adenomas
and cancers infiltrating no deeper than Haggitt’s
level 2, if the resection margin is free on macroscopic
and microscopic examination [73]. If the tumour
infiltrates Haggitt’s level 3, the resection margin is
often uncertain. Re-operation with full-thickness
bowel-wall TEM resection of the scar and the
surrounding 1 cm of bowel wall is an option [74].
Major rectal resection should not be the first choice
in these cases, as histopathological examination of
the TEM specimen will reveal whether the operation
may be considered curative. Tumours infiltrating
Haggitt’s level 4 should be treated like sessile
tumours (See below).

T1 cancer in small sessile tumours (diameter less than
2 cm)

In the hands of a skilled endoscopist both EMR and
ESD are considered curative for any adenoma
regardless of grading (Figure 4). These techniques
allow wide mucosal clearance of the tumour. Lifting
the tumour off the muscularis propria with submu-
cosal saline injection creates a wide space for the
cutting snare or the dissection instrument, thus
ensuring the removal of all neoplastic tissue and
reducing the risk of bowel wall perforation. Some
consider that such treatment is also curative in T1
cancers infiltrating the superficial layer of the sub-
mucosa (sm level 1) [15]. However, most authors
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would recommend more radical local procedures for
the treatment of sessile cancers [16].

T1 cancer in larger sessile (laterally spreading) tumours

The role of local excision in the treatment of these
cancers is controversial. The conventional transanal
technique is not recommended, as visualization of
the operative field is limited and often results in
incomplete resection. The local recurrence rate is
reported to be 11-12% [75].

TEM provides a better intraoperative view of the
tumour than conventional techniques, allows a more
precise dissection and RO resection can usually be
achieved (Figure 5). The results from TEM resec-
tion of T1 cancer have been reported in several
studies, and the local recurrence rate varies widely.
In a randomized controlled trial Winde et al. [76]
reported a local recurrence rate of 4% after 24 TEM
resections, and 0% after 26 classical resections.
Heintz et al. [77] reported a local recurrence rate
in 2/46 (4%) after TEM and 1/34 (3%) after major
resection in patients with low-risk T1 cancer. The
corresponding figures for patients with high-risk T'1
cancer were 4/12 (33%) after TEM and 0/11 after
major resection. In two other series [78,79] the local
recurrence rates after TEM were 4% and 10%
respectively, compared with 4% and 0% after major
resection. Survival was similar in patients who had
TEM and major resection in all these series. In 20
non-comparative case series the local recurrence rate
was 0-26% (Table III). Patient selection and/or
variations in surgical experience and skill obviously
account for such large differences. Subdivision of T'1
cancers was rarely done, and the intention for
treatment as curative, compromise or palliative
varied or was not stated.

It has now emerged that T1 cancers should be
classified into at least two subgroups. Low-risk T1
cancers, which can be managed by TEM excision with
a lower than 10% risk of local recurrence, and high-
risk T1 cancers, which are more aggressive and carry
a higher risk of recurrence after local excision. In the
latter case TEM should be avoided when the inten-
tion is curative. The most widely accepted criteria for
classifying low-risk T1 cancer are listed in Table IV.
However, opinions differ as to whether T1sm2 cancer
should be classified as low-risk or high-risk cancer.

If all the criteria for low-risk cancer are met, the
frequency of lymph node metastasis is probable less
then 5% [15,80] and many would consider TEM an
acceptable definite treatment. The other important
factor when considering TEM is that the tumour
should be located in a part of the rectum where full-
thickness excision of the bowel wall can be performed
with a free margin of 1 cm. It should also be possible
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Figure 4. Endoscopic submucosal dissection of adenomas and polypoid low risk T1 cancers of Haggits stage 1 or 2.

to perform a technically simple TEM procedure with
a focus on the no-touch principle, i.e. avoiding
tearing or touching the neoplasm. In very distal
tumours, full-thickness bowel-wall excision may
damage parts of the internal anal sphincter and the
risk of anal incontinence must be considered. Full-
thickness resection on the anterior upper rectal wall
may lead to perforation to the abdominal cavity. The
situation can be dealt with by an experienced
surgeon. The ideal patient for local excision therefore
has a small T'1 cancer with favourable biology located
5-10 cm from the anal verge (5-15cm up the
posterior rectal wall). The surgeon should be experi-
enced in the TEM procedure.

Radical (major) resection

The most commonly used treatment for patients
with T1 rectal cancer is major surgery. The results in

terms of local recurrence and survival have improved
since the introduction of total mesorectal excision,
and the rate of local recurrence after major surgery is
generally lower than it is after local treatment
[2,69,81]. In several studies of T1 tumours treated
with total mesorectal excision, the five-year local
recurrence rate was 6% or less, and the five-year
survival rate about 90% [16]. Multivariate analyses
show that N stage, age, tumour level, tumour
differentiation, circumferential margin, radical re-
section and type of major procedure are all signifi-
cant and independent prognostic factors for local
recurrence [2,69].

The introduction of total mesorectal excision has
further reduced local recurrence rates, but this
finding has not been observed in TINO tumours,
which account for approximately 90% of T1 rectal
cancers.



Figure 5. The TEM equipment for transanal stereomicroscopic
dissection of low risk T1 cancers.

However, mortality, morbidity and the rate of
functional disturbances after major surgery are still
substantial. Postoperative mortality is 2-3% in most
series. Even if patients older than 80 years of age are
carefully selected for major rectal resection, the
postoperative mortality is 8%. The overall post-
operative complication rates after major rectal can-
cer surgery is about 30% [2]. After major surgery for
T1 rectal cancer approximately half the patients will
need either a permanent or a temporary stoma [69].
A secondary procedure restoring intestinal continu-
ity further increases morbidity. A significant number
of patients treated with restorative major resection
will have impaired defecation function [82], and
urinary and/or sexual function may be compro-
mised.
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Early salvage surgery

Histopathological examination of the resected speci-
men will reveal whether tumour biology, stage and
distance to resection margins are acceptable for
TEM as the definite treatment. If not, formal rectal
resection should be undertaken within weeks. Be-
cause of the inevitable uncertainty prior to surgery,
some surgeons call TEM an “excision biopsy” and
decision on the definite treatment is postponed until
the results of the histopathological examination are
available.

Does primary TEM resection of a high-risk T1
cancer followed by surgery a few weeks later
compromise radicality? There is really no evidence-
based knowledge about this at present. Borschitz
[83] reported 105 patients who had TEM resection
of T1 cancer, and found that 21 (20%) underwent
salvage surgery within a few weeks. The local
recurrence rate was 5%. A further 17 patients
underwent salvage surgery after TEM resection for
an unexpected pT2 cancer, and two (12%) experi-
enced local recurrence. Lee [84] reported 36
patients, who had a high-risk T1 cancer in the
TEM specimen, 12 of whom had salvage surgery
within a few weeks. No local recurrence was
observed, but one (8%) suffered systemic recur-
rence.

Salvage surgery may be technically difficult after
TEM. Previously it was considered advisable to
include mesorectal fat to the fascia during local
excision. This is no longer generally accepted as it is
recognized that the scar after TEM resection adheres

Table III. Reported local recurrence rates after TEM-resection of T1 cancer. Non-comparative case-series including at least 20 patients.

Year No of patients Local recurrence Observation time (months)

Whitehouse 2008 23 26% 34
Ptok 2007 99 5%* 43
Maslekar 2007 27 0 36
Bretagnol 2007 28 11% 34
Lesoche 2007 51 0 63
Borschitz 2005 66 6%

Stipa S 2006 39 13% 37
Ganai 2006 21 26% 60
Guerrieri 2006 58 0 35
Floyd 2006 37 11% 34
Duck 2005 25 0

Jotautas 2005 22 0 3-17
Duck 2005 25 0

Palma 2004 21 5% 30
De Graaf 2002 21 18% 10
Lezoche E 1998 10 0 34
Said S 1997 19 0 12
Mentges B 1997 52 4% 28
Smith LE 1996 30 10%

Lirici 1994 21 5% 12
Buess 1993 29 4% 12
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Table IV. Factors indicating a good prognosis in T1 cancer.

Tumour diameter less than 3.0 cm

High or intermediate differentiation of tumour

Tumour infiltration no deeper than the middle layer of the
submucosa (sm1l or sm2)

No sign of lymphovascular infiltration

to the mesorectal fascia, increasing the risk of bowel
perforation during subsequent major resection.
However, full-thickness TEM resection of the ante-
rior rectal wall will always leave a scar that adheres to
the prostate, seminal vesicles or vagina, making
subsequent resection difficult. TEM resection may
also render a later sphincter-saving anterior resection
more difficult.

Neoadjuvant and adjuvant chemoradiotherapy

In high-risk T'1 cancers further treatment after local
resection is indicated in fit patients. The outcome of
early salvage surgery in high-risk tumours may be
comparable to that of primary radical surgery [85]
whereas the wait-and-see approach and salvage
surgery at the time of local recurrence result in a
worse prognosis and should be avoided in fit patients
[86,87].

Chemo-radiotherapy before local surgery of T1
tumours is not justified, as it would lead to over-
treatment in many patients [14].

Several authors recommend chemo-radiotherapy
after local excision of high-risk T'1 tumours [88-91],
claiming that it leads to local recurrence rates
comparable to those after major surgery (5%).

Treatment of local recurrence after TEM

Local recurrence in rectal cancer surgery is defined
as recurrent tumour in the pelvis [92]. Recurrences
located at the site of resection is most likely caused
by inadequate resection margins (surgical failure),
although it may be due to the implantation of
tumour cells during the local procedure. Recurrence
may also occur in the pelvic cavity at some distance
from the site of resection, and may then have
developed from metastatic lymph nodes present at
the time of operation [89].

Little is known about the outcome of surgery for
recurrent pelvic disease after TEM. Pooled data
from 11 studies [74-76,79,83,93-98] showed that in
22 of 24 (92%) patients with local recurrence after
TEM, it was possible to perform a major resection
with curative intent. However, the outcome was only
reported for 13 patients, 12 (92%) of whom were
cured. After salvage surgery for local recurrence
following conventional transanal excision, a new

recurrence appeared in 4/16 (25%) in the study by
Bentrem [99], and 12/24 (50%) in the study by
Mellgren [100]. Baron [85] found that immediate
rescue surgery had a far better outcome than surgery
for recurrent disease (disease-free survival of 94%
versus 55%, respectively). Patients treated with
TEM for T1 cancer should be followed closely to
detect local recurrence as early as possible. The
follow-up should include digital rectal examination,
endoscopy and endorectal ultrasonography. In many
of these cases curative salvage surgery will then be
possible, and may be combined with chemora-
diotherapy.

Non-surgical treatment

It is well known that chemoradiotherapy has sub-
stantial effects in locally advanced rectal cancer
(T3, T4 and/or N+). Thus, given postoperatively
in high-risk patients radiotherapy with concomitant
chemotherapy has been shown to significantly re-
duce local recurrence rate and improve long-term
survival [101]. Similar effects are found in the
preoperative setting [102]. In several studies modern
chemoradiotherapy has been shown to induce sub-
stantial regression of primary tumour and lymph
node metastases. Thus, pathological complete re-
missions in the range of 15 to 30% have been found
[102,103], opening the possibility of a non-surgical
approach in this subgroup of responding patients
[104-106].

Radiotherapy or chemoradiotherapy, of early
rectal cancer is to be considered in certain cases.
Thus, patients with high-risk ERC, identified after
local resection should be considered for -early
salvage surgery. If the patient is found not fit for
major surgery, postoperative chemoradiotherapy
[93,107,108] may be considered. The two options
have so far not been compared in a randomised
controlled trial. However, the addition of chemor-
adiotherapy in uncontrolled series seems to give a
very low local recurrence rate (5%) and high long-
term survival rate [88,91,109,110]. If this approach
is chosen, long-term modern CT-planned radio-
therapy (approximately 50 Gy during 5-6 weeks)
combined with i.v. 5-fluorouracil or oral capecita-
bine should start 4-6 weeks after surgery. It should
however be noted that chemoradiotherapy may also
give considerable short-term and long-term side
effects.

Endocavitary radiotherapy (Papillon technique)

This technique has for more than 30 years been
employed mainly in France, but also in some centres
outside France. The method employs high-dose



radiation during 4-5 fractions to adenomas or
histological grade I-II T1 carcinomas <3 cm in
diameter [111]. The indication for this treatment is
about the same as for local resection of T'1 tumours,
and the 5 year results for local control and survival
also seem to be similar. However, a randomized trial
comparing the two treatment options has not been
performed. A disadvantage with endocavitary radio-
therapy is of course that it is impossible to have a
postoperative pathological assessment, and any early
salvage treatment is therefore not possible. Salvage
abdominoperineal resection for local recurrence
after endocavitary radiation has been reported to
be difficult with substantial morbidity [112]. This
treatment modality is also used for palliative pur-
poses. High-dose or low-dose brachytherapy ap-
proaches using radioisotopes are to be considered
as experimental inside clinical trials.

Recommendations

Preoperative staging of small rectal cancers and large
adenomas with endoscopy, digital rectal examina-
tion, biopsies and endoluminal ultrasound is man-
datory and requires experience. CT and MRI are of
no use in T staging of ERC. Accuracy of rectal
ultrasound in T staging is fair, but it is not yet
sufficient to sub-stage T1 cancers even with high
quality equipment and a high patient volume.
Patient and surgeon should be prepared for early
rescue surgery after local treatment of supposedly
advanced adenomas and low risk T1 cancers.

The treatment of T1 rectal cancers should be
individualized. Low risk T1 cancers should be
treated with local resection and an all layer TEM
technique should be used for sessile tumours. Local
resection of high-risk T1 cancers may offer the best
treatment in terms of short and long-term results for
old patients and for patients with comorbidity. A
detailed analysis of patient related risk factors is
necessary to evaluate the methods against each
other. Individual patients’ long-term survival from
radical, major surgery should not be compared to
long-term survival from TEM alone, but to TEM,
early rescue surgery and surgery for recurrences. It is
likely that more patients should be offered local
resection for small rectal cancers. Most patients over
the age of 80 with T1 cancers and probably with
small T2 cancers will benefit from local resection.

Indications for local resection combined with
oncological treatment is not established, but a few
centres rapport promising results in high risk T'1 and
more advanced cancers. Close follow-up is manda-
tory after local excision of rectal cancers. More
knowledge is needed about the accuracy of
endoluminal ultrasound techniques in detecting
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recurrence and long-term survival after surgery for
local recurrence.

Non-operative treatment is still experimental but
more knowledge is expected in the next few years
from more trials.

Declaration of interest: The authors report no
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