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Abstract: The goal of treatment for early stage rectal cancer is to optimize oncologic control while

minimizing the long-term impact of treatment on quality of life. The standard of care treatment for most

stage I and II rectal cancers is radical surgery alone, specifically total mesorectal excision (TME). For early

rectal cancers, this procedure is usually curative but can have a substantial impact on quality of life, including

the possibility of permanent colostomy and the potential for short and long-term bowel, bladder, and sexual

dysfunction. Given the morbidity associated with radical surgery, alternative approaches to management of

early rectal cancer have been explored, including local excision (LE) via transanal excision (TAE) or transanal

endoscopic microsurgery (TEM) and transanal minimally invasive surgery (TAMIS). Compared to the gold

standard of radical surgery, local procedures for strictly selected early rectal cancers should lead to identical

oncological results and even better outcomes regarding morbidity, mortality, and quality of life.
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Introduction

Colorectal cancer (CRCQ) is the third most common cancer
diagnosis and the third leading cause of cancer death in
the United States (US). With the increase in population
screening, the overall incidence of CRC in the US has
decreased (1). Furthermore, there has been an increase in
the detection of early stage CRC. In 2013, the American
Cancer Society reported data from the National Cancer
Institute indicating that approximately 40% of all CRC
are early stage cancers (1). Early stage cancer is associated
with higher (~90%) 5-year survival. Early stage CRC is
defined as lesions limited to the bowel wall with no disease
extension beyond the submucosa (T'1) or the muscularis
mucosa (12). Furthermore, there is no evidence of lymph
node spread (NO).

The management of early stage CRC, in particular
rectal cancer, can be challenging. Traditionally, treatment
has involved major radical abdominal surgery known as the
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total mesorectal excision (TME) with the potential for a
temporary or permanent stoma. The aim of this procedure
is to achieve adequate tumor clearance through the
removal of the primary tumor including the mesorectum
with the associated regional lymph nodes (2-4). TME or
radical surgery is the primary surgery that offers excellent
rates of local control and therefore, excellent long-term
survival. Patients who undergo radical surgery for stage I
and II rectal cancer can expect excellent long-term results
which approach 4.5% 5-year local recurrence rates and
90% 5-year disease free survival (DFS) rates (5). However,
the morbidity is high (30-68%) with a mortality that
approaches 7% (2,5-7). Radical surgery is often followed
by significant complications including anastomotic leakage,
sepsis, permanent or temporary stoma, perineal wound
complications, and urinary, sexual and bowel dysfunction
that may diminish quality of life (2,3,5-9).

Given these significant complications, there has been
increased interest in the locoregional treatment of early
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Table 1 Suggested criteria for LE

Physical examination
Tumor <3 cm
Tumor <30% of bowel circumference
Tumor within 15 cm of dentate line
Tumor freely mobile
Imaging (ERUS/MRI)
Tumor limited to submucosa (T1)
No lymph node involvement (NO)
Histology
Well to moderately differentiated
Absence of LVI or PNI
No mucinous or signet cell component

LE, local excision; ERUS, endorectal ultrasound; MRI,
magnetic resonance imaging; LVI, lymphovascular invasion;
PNI, perineural invasion.

rectal cancer, as some patients may be cured by avoidance of
radical surgery and its concomitant disadvantages (10,11).
Local excision (LE) of early rectal cancer is an attractive
alternative to radical surgery for several reasons. First, the
surgery is less invasive and associated with less postoperative
pain and a shorter length of stay. The surgery preserves
normal bowel function without the use of a stoma. There is
less associated perioperative morbidity. Furthermore, newer
methods known as transanal endoscopic microsurgery
(TEM) or transanal minimally invasive surgery (TAMIS)
have been introduced that provide better visualization of
tumors in the mid and upper rectum. The aim of this review
is to guide the reader in the understanding of the current
debates in the management of early stage rectal cancer. This
review will include a discussion of patient selection, surgical
techniques, and expected oncological outcomes following
treatment.

Patient selection

Strict patient selection for LE, together with full-thickness
and margin-free excision is crucial for patient outcomes (12).
In carefully selected patients local recurrence rates have
been reported to be <4% and LE can be curative, with
similar oncological outcomes to radical surgery (10).
There are several variables that must be evaluated when
considering a patient for LE. The key variables include the
following characteristics of the tumor: differentiation, the
presence of lymphovascular invasion (LVI), the location
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in the rectum, the size, and the clinical stage. Other key
variables that are important to consider prior to performing
surgery for rectal cancer are the characteristics of the
patient that may put him or her at a higher surgical risk.

To properly select the patients that will benefit from LE,
first, digital rectal exam is performed which may determine
the mobility of the tumor, the distance from anal verge,
and the strength of the anal sphincter. Further, proctoscopy
will help in examining more proximal tumors for size
and distance from the anal verge. In general, LE can be
technically performed for tumors that occupy no more than
30% of the bowel circumference, are no larger than 3 cm in
size, and are mobile.

The best method for clinical staging of rectal cancer
remains a controversial topic among health care providers.
Preoperative identification of tumor depth of invasion
(T stage) in the rectal wall and lymph nodes (N stage)
can be a challenge. Both modern imaging modalities of
endorectal ultrasound (ERUS) and magnetic resonance
imaging (MRI) have been used to detect depth of tumor
invasion and lymph nodes metastases in rectal cancer (3,10).
The reported sensitivity and specificity of ERUS for depth
of tumor invasion, perirectal tissue invasion and lymph node
involvement is 94%, 90% and 67%, and 86%, 75% and
78%, respectively (13). The major disadvantage of ERUS
is the variability in the interpretation of the study due to
its dependence on one individual to perform and read the
study accurately. MRI has a sensitivity and specificity for T
staging ranging from 85% to 100% and from 91% to 98%,
respectively (14,15). MRI is also superior at mesorectal
lymph node staging with similar sensitivity and specificity as
T staging (16). Both imaging modalities will not determine
the absence of occult nodal metastases with complete
certainty, and some authors suggest that both modalities
can be used in combination to increase the likelihood of
accurate local staging (3,17).

Histological evaluation of the initial endoscopic biopsy
of a rectal tumor may aid in determining tumors at a higher
risk of lymphatic spread. Important histopathological
indicators of aggressive tumor behavior include: histological
grade, mucinous tumors, signet cell tumors, and the
presence of LVI or perineural invasion (PNI) (7able 1)
(18,19). Though controversial, tumor histologic grade
is considered a stage-independent prognostic indicator
and poorly differentiated colorectal adenocarcinoma is
associated with worse patient survival (20-22). Mucinous
adenocarcinoma is defined by the findings of >50% of
the tumor volume composed of extracellular mucin.
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Table 2 Comparison of techniques for LE
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Variables TAE TEM TAMIS
Tumor distance in the rectum (from dentate line) Upto 8 cm >4 cm-up to 15 cm Up to 15 cm
Bowel preparation Required Required Required
Patients position Tumor dependent Tumor dependent Lithotomy
Anesthesia Spinal or general General General
Instrument Rigid Rigid Flexible

Cost Low cost Expensive Low cost

Learning curve

View

Moderate learning curve
~180 degree view

Steep learning curve Shallow learning curve

220 degree view 360 degree view

LE, local excision; TAE, transanal excision; TEM, transanal endoscopic microsurgery; TAMIS, transanal minimally invasive surgery.

These tumors are frequently associated with hereditary
non-polyposis CRC (HNPCC) and have the potential
to behave more aggressively especially if the tumor is
found to be microsatellite stable (23,24). Signet ring
adenocarcinoma occurs in less than 1% of patients with
colorectal adenocarcinoma. By definition this tumor is
poorly differentiated and carries a worse outcome than
conventional adenocarcinoma (24-26). Several authors have
identified both PNI and LVI as being poor predictors for
survival both in those patients treated with multimodality
therapy and those treated with surgery alone. Cienfuegos
et al. demonstrated a nearly 4-fold risk of recurrence in
patient following neoadjuvant therapy for rectal cancer with
PNI or LVI. Furthermore PNI and LVI have been shown
to be independent predictive variables for poor survival (27).
For this reason, many support more radical surgery in this
cohort of patients.

Traditionally, only rectal cancer below 10 cm was
considered a candidate for LE. This was due to the
limitation of the surgeons’ ability to reach higher and
the lack of proper visualization of the rectal tumor. With
advances in technology and instrumentation, tumors that
are higher up can be reached with good visualization. Newer
methods including TEM and TAMIS may allow access up to
15 cm in the rectum. It is important that the patient is aware
that these procedures will most likely result in a perforation
of the bowel above the retroperitoneum and into the
peritoneal cavity which will require repair. The details of
these procedures are discussed further in this review.

Extended indications for LE have been reported.
Currently, patients with a clinical stage >T2 rectal
adenocarcinoma should undergo radical surgery. Patients
with a diagnosis of more advanced rectal cancer who are
not candidates for radical surgery due to high operative
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risk or those who refuse to undergo radical surgery may
be considered for neoadjuvant therapy followed by LE of
residual disease (28). Furthermore, the use of LE in patients
with early rectal cancer treated with neoadjuvant therapy
has been studied in clinical trials with mixed results (29-31).
Currently, there is limited data supporting LE or close
observation in those patients with a complete clinical
response following neoadjuvant therapy as an alternative to
radical surgery (5,7,10).

Surgical methods of local excision (LE)
Transanal excision (TAE)

Tumors that are less than 10 cm from the anal verge can be
resected with a TAE. In preparation for surgery, a full bowel
prep is prescribed, systemic antibiotics are administered,
and all anticoagulant use is discontinued. Positioning in the
operating room is dependent on the location of the tumor.
The patient is placed in lithotomy position for posterior
tumors and in prone jackknife for anterior and lateral
tumors. Regional or general anesthesia can be utilized to
remove the tumor (Table 2). To aid in visualization, the
anus is gently dilated and retracted with a Lone Star® (32).
The goal of TAE is a full thickness excision of the tumor
down to the mesorectal fat with at least 1 cm radial/
circumferential margin. In anterior tumors that abut the
posterior vaginal wall, this may not be possible and a partial
excision is then carried out. Good hemostasis is obtained
and the defect in the bowel wall is closed in a transverse
manner to avoid narrowing the lumen using interrupted
absorbable sutures. The specimen should be oriented by
the surgeon for pathological assessment of the margins.
Postoperatively, patients experience minimal pain but fever
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is not uncommon. Patients can resume regular diet and
activity within 24 hours (33). Postoperative complications
are infrequent and include rectal bleeding which is the most
common (6%), rectal stenosis (5.5%), urinary retention
(1.5%), fecal incontinence (0.5%), and rectovaginal fistula
(<1%) (34,35). If patients receive radiation prior to resection,
rectal pain is the most common complication (8%) (36).

The major disadvantage for TAE is the poorer surgical
outcomes. Moore and others have demonstrated that
newer procedures such as TEM yields clear margins more
frequently than with the traditional TAE (90% vs. 71%) and
significant less chance of tumor fragmentation, 94% vs. 65%
respectively (37). Intraoperative suboptimal visualization has
been hypothesized as the cause for the increase risk of positive
margins and tumor fragmentation following TAE (34).

Transanal endoscopic microsurgery (TEM)

TEM was first introduced in 1980’ by Beuss as an
alternative to radical surgery for the removal of rectal
polyps. The TEM system consists of a dedicated beveled
rectoscope with a 4.5 cm diameter and a maximum distance
of 200 mm. This scope is placed in the anus forming an
airtight seal to allow for insufflation of the rectum and
greatly aiding in visualization (11,38,39). The view is
magnified and approximately 220 degrees of the rectum can
be seen at once. In preparation for surgery, a full bowel prep
is prescribed, systemic antibiotics are administered, and all
anticoagulant use is discontinued. Anesthesia is provided
with either spinal or general and the patient is positioned on
the operating room table so the tumor is in the dependent
position (able 2) (32,40). The resectoscope allows access
to more proximal rectal lesions up to 15 cm. Because the
distal rectum will form the seal with the resectoscope, very
low tumors (<5 cm from the anal verge) are not visualized
adequately with the TEM procedure. The rectum is
insufflated with a standard laparoscopic CO, insufflator,
and then a full thickness excision is performed using
laparoscopic instruments to achieve a 1 cm circumferential
margin (32,33). The bowel wall defect is closed transversely,
and the specimen oriented for pathological review. If the
tumor is above the peritoneal reflection, the abdominal
cavity may be perforated and this may require a laparotomy
to repair (33). Postoperatively, patients are expected to have
an overnight hospital stay and quick recovery with early
resumption of normal diet and activities (32,33).

The conversion rate from TEM to radical surgery
from an abdominal approach has been reported to be
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4.3% in one large series of 693 patients (41). The most
common complications reported are hemorrhage (27%),
urinary tract infection (21%), and suture line dehiscence
(14%) (41). Bleeding and perforation can become life
threatening especially in multimorbid or elderly patients.
They frequently require reoperations and extend hospital
stays (42-44). The reported incidence of fecal incontinence
developing after insertion of the resectoscope is 1% and this
is generally temporary (41).

The major disadvantage to the TEM procedure which
has resulted in a slow adoption in the US is the expense of
the resectoscope. Although it clearly demonstrates better
visualization, it has a very limited clinical role to smaller
tumors in the rectum located from 5 to 15 cm. Another
disadvantage of TEM is the steep learning curve that is
associated with its use. Barendse er #/. demonstrated by
observing four different providers resect 693 lesions with
TEM that a significant learning curve was associated with
lowering conversion rates, peritoneal entrance, and procedure
time (41). This same study also demonstrated that in patients
undergoing TEM after the surgeon had performed at
least 35 procedures, the risk of recurrence for malignant
lesions declined by 10% as compared to those individuals
undergoing surgery in the first 1-35 procedures (41).

Transanal minimally invasive surgery (TAMIS)

TAMIS was first described in 2009 as an alternative to the
more expensive system for TEM. The “Tamis platform”
uses any of the several available single incision laparoscopy
surgery (SILS) ports. By using this port, conventional
laparoscopic instrumentation including the camera can be
used to perform the procedure. In preparation for surgery,
a full bowel prep is prescribed, systemic antibiotics are
administered, and all anticoagulant use is discontinued.
Anesthesia is provided with either spinal or general and
the patient is placed in the dorsal lithotomy position
(Table 2). A SILS port is first lubricated and introduced
into the anal canal and pneumorectum is established with a
standard laparoscopic CO, insufflator (45,46). Laparoscopic
camera lens (preferably using a 5-mm 30 degree or 45
degree lens) and instruments such as graspers, thermal
energy devices, and needle drives are introduced through
the SILS port to assist the operator in performing a full-
thickness resection of the neoplasm with 1 cm margins. The
remaining rectal defect is closed in the transverse direction
and the specimen oriented for pathological review (46). If
the tumor is above the peritoneal reflection, the abdominal
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cavity may be perforated and this may require laparotomy
to repair (33). Postoperatively, patients are expected to
have an overnight hospital stay and quick recovery with
early resumption of normal diet and activities. Several
investigators are designing the TAMIS platform so that the
procedure can be performed with the assistance of the Da
Vinci® robot.

Complications following the TAMIS procedure are
infrequent with an overall rate of 7.4% (45). The conversion
rate in 390 cases performed for both benign and malignant
lesions was 2.3% (45). Inadvertent peritoneal entry during
TAMIS was reported in 1% of cases and in some cases, the
closure of the rectum was successful transanally (45). In
malignant polyps, the rate of positive margins was 4.4% and
the rate of tumor fragmentation was 4.1% (45).

Oncological outcomes from LE

The advances in the management of rectal cancer have
risen from a desire by those who take care of these patients
to improve oncological outcomes while maintaining good
quality of life. This desire has been the leading force for
the development of newer surgical methods which are
less invasive. Colorectal surgery is one of the leading
specialties in minimally invasive and robotic surgery
techniques and the desire to expand the role of LE follows
naturally. Early results from studies examining LE for rectal
cancer have been mixed (7able 3). For this reason, TAE
became a procedure reserved for benign lesions. Presently,
only clinically staged T1 rectal tumors with favorable
histopathology are considered eligible for LE alone without
multimodality therapy (54-58).

Interest in developing newer procedures for LE of rectal
tumors was driven by the findings of high recurrence rates
seen after transanal resection of benign and malignant
lesions. Pigot et al. demonstrated that in large rectal tumor up
to 6 cm, the risk or recurrence of benign polyps was 10% (34).
If a malignancy was identified, the risk of recurrence was
20%. Others have reported local recurrence rates up to 39%
(59-63). Pigot further speculated that the results from TAE
can be explained by inadequate intraoperative exposure and
suggested that the newer and improved techniques of LE
may improve outcomes (34).

Several single series have been published demonstrating
superiority of new procedures such as TEM or TAMIS
over TAE with regards to margin of resection and tumor
fragmentation. Baatrup er 4/ examined his series of 143
consecutive TEM resections for rectal cancer. Of the
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patients that were pathological stage T'1 tumors, the local
recurrence rate was 12% (64). He also found that the
significant predictors for survival in his group of patients
were tumor size and patient age. He strongly urged that
tumors greater than 3 cm should not be removed by LE. In
a similar study by Lezoche ez a/., 135 patients were followed
who underwent TEM (65). There were no local recurrences
noted in patients with pathological stage T'1 tumors and the
overall survival rate was 86% at 193 months. Moore er /. in
2007 reported a retrospective comparison of TEM to TAE
for rectal cancer (37). In this study, 171 patients (82 with
TEM) were analyzed. This study included equal number
of patients in each group with T2 and T3 tumors. Patients
undergoing TEM had an overall lower recurrence rate (8%)
when compared to patients undergoing TAE (24%) but this
did not reach statistical significance.

When comparing the results of LE to radical surgery,
local recurrence rates tend to be higher for both T1
(8.2-23%) and T2 adenocarcinomas (13-30%) undergoing
LE when compared to radical surgery for T1-T2 disease
(3-7.2%) (36,49,53,66). However, in the studies evaluating
LE there has not been a significant difference in DFS when
compared to radical surgery. In patients undergoing LE
for T1-T2 disease the DFS at 5 years following LE was
55-93% (36,53). This was comparable to patients
undergoing radical surgery whose DFS at 5 years was
77-97% (48,49). The inability to demonstrate improved
survival following radial surgery may be due to the
retrospective analysis that occurred in many of these studies
and the lack of adequate follow up. Only recently has there
been an emphasis on appropriate follow up following LE. In
addition, Nash ez a/. emphasizes from his review of this topic
that when he analyzed the patients he followed after LE,
there was a survival difference seen between LE and radical
surgery and this difference was the result of longer follow
up (50). He noted a significantly increased rate of cancer-
related death at 4-8 years following LE when compared to
radical surgery. He recommend that all patients undergoing
LE be committed to long term follow-up.

Whether LE compromises the oncological outcome with
the risk of recurrence and local failure remains unknown.
Lymph node metastasis occurs in 0-12% in T'1 and 10-22%
in T2 rectal cancer, however, as local lymph nodes are not
sampled using TEM, it is reliant on preoperative staging
and histopathological features of the tumor to direct further
adjuvant treatment (3,67,68). Comparing different LE
techniques; the negative margin is most likely achieved with
TEM compared to TAE (64,65). Furthermore, the local
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recurrence rate is lower with TEM compared to TAE (37).
This is likely the direct result of improved visibility that is
achieved with TEM (69) Whether or not these differences
ultimately affect DFS is yet to be determined.

Radical resection immediately after LE

Due to the variability in the sensitivity and specificity of
the preoperative staging modalities, it is not uncommon
for a preoperatively staged T1NO rectal cancer to have a
final pathological stage of T2 or T3. Moreover; a positive
margin following LE carries a high risk of recurrence (68).
One method of managing unfavorable pathology is to
offer the patient immediate radical surgery. Hahnloser
et al. reported his experience at Mayo clinic with immediate
radical resection after LE of rectal cancer (70). In this
series, 52 patients underwent radical surgery within 30 days
after LE were matched with 90 patients with a T2-3N0-1
primary as a radical surgery control group. The indications
for radical re-resection were: cancerous polyp, positive
margins, LVI, advanced stage, nodal disease and residual
cancer. The five-year overall survival for the study cases vs.
the control case was (79% vs. 91%), respectively and the
ten-year survival was (65% vs. 78 %), respectively with no
statistical significant.

Several studies have reported that the oncologic
outcomes in patients treated by immediate radical surgery
after LE for unfavorable histologic findings are comparable
to that of radical surgery performed as a primary treatment
(2,10,33,70). However, there is no consensus on the timing
of radical surgery or on the use of radiotherapy before
radical surgery (9).

LE following neoadjuvant therapy

Excellent response to neoadjuvant therapy for rectal cancer
has been observed with complete tumor regression even for
advance clinical stages in 10 % to 30% of patients (10,71,72).
These finding have translated into a significant reduction
in local recurrence rates from 12% to 4% (73). In patients
with pathological complete response (pCR), the risk of
lymph node involvement is 1.8% compared to 24-52%
in those who didn’t have pCR (9). Furthermore, patients
with a pCR tend to have favorable long-term outcomes,
including better overall survival and lower recurrence rates
(9,74,75). This had led some clinician to question the need
for radical surgery with its associated morbidity in those
who have a clinically complete response (cCR) confirmed
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by endoscopic exam.

Habr-Gama ez a/. compared the long term outcomes
between patients who were found to have incomplete
clinical response (iCR) and underwent radical surgery
with patients who had cCR and underwent a “watch and
wait” approach (30). In this series, a total of 265 patients
with T2-4 rectal adenocarcinoma received neoadjuvant
chemoradiotherapy (CRT). A total of 71 (26.8%) had ¢cCR
and underwent watch and wait approach and 194 (73.2%)
had iCR and underwent radical resection. At resection,
22 (8.3%) were found to have pCR on the resection
specimen. The five-year overall and DFS was 100% and
92% in the watch and wait group and 88% and 83% in
the radical resection group respectively. In addition, Perez
et al. reported on 15 patients with clinical stage T2INO rectal
cancer who underwent neoadjuvant therapy (31). Therapy
was followed by “watch and wait” if a cCR occurred,
TEM was performed for a partial response with minimal
residual disease, and radical surgery was performed for non-
responders. The findings from this study demonstrated that
for T2NO tumors, if a cCR to neoadjuvant therapy does
not occur, this appears to be a poor prognostic indicator for
unfavorable pathological features as nearly 70% of these
patients had ypT2 or ypT3 features and those patients are
not ideal candidates for LE.

Currently, the standard of care for T2 rectal adenocarcinoma
is radical surgery to ensure accurate staging and decrease
the risk of local recurrence but with the promising
results of pCR; extended indications for LE have been
considered as a middle ground between radical surgery and
observation in good responders. The American College
of Surgeons Oncology Group (ACOSOG) completed a
prospective phase II trial that examined the efficacy and
safety of neoadjuvant chemoradiotherapy and LE for T2NO
rectal cancer (76). A total of 77 patients who underwent
neoadjuvant therapy and LE were included in the analysis.
The pCR rate was 44% and tumor downstaging occurred
in 64% of patients. The rate of margin positivity at the time
of resection approached 0%. However, 39% of patients
developed CRT-related grade >3 complications and the
trial was closed early. Therefore, long-term survival data
is not available, presently. Belluco er 4/. compared patients
with T3NO0-1MO mid and distal rectal adenocarcinoma who
underwent TME or LE and were found to have a pCR (74).
A total of 139 patients were included and 110 (93%)
underwent TME and 29 (17%) underwent LE, 42 (30.2%)
were found to have a pCR. In follow up of 55.4 months,
there was no difference in the local recurrence between
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radical surgery vs. LE. Currently, although neoadjuvant
therapy may benefit some patients with early stage rectal
cancer, indiscriminate use is not recommended in this
population owing to the overtreatment of the majority (36).

Adjuvant therapy following LE

In an attempts to improve the oncological outcome and
decrease recurrence; adjuvant therapy has been given
following LE. To examine the efficacy of this approach, the
Cancer and Leukemia Group B (CALGB) has performed
a prospective, multi-institutional study on patients with
T1 and T2 distal rectal cancer treated with LE with and
without adjuvant therapy (77). In this study, 59 patients with
T1 tumor were treated with LE alone and 51 patients with
T2 tumor were treated with LE followed by adjuvant CRT.
The median follow up was 7 years. The ten-year overall
survival and DFS were 84% and 75% for T'1, and 66% and
64% for T2 respectively. The local recurrence and distant
failure rates for T'1 tumors were 8% and 5%, while T2
tumors were 18% and 12% respectively. This results show
that T2 tumors had a higher rate of recurrence and shorter
overall and DFS even with the administration of adjuvant
CRT when compared to T1 or historic radical resection.
Therefore, adjuvant CRT following LE maybe reserved for
patients with high risk pathology who are unfit to undergo
radical resection.

Surveillance following LE

Surveillance guidelines published by the National
Comprehensive Cancer Network (NCCN) following LE
for T'1 rectal cancer include the following: (I) a complete
history and physical exam every 3-6 months for 2 years,
then every 6 months for a total of 5 years; (II) CEA
every 3-6 months for 2 years; (III) chest, abdomen, and
pelvic computerized tomogram annually for 3 years; (IV)
colonoscopy at one year and thereafter depending on
findings; (V) proctoscopy every 6 months for 5 years (78).
However, as stated early, others have demonstrated a benefit
in follow up for up to 9 years following LE (67).

Conclusions

Historically, oncological outcomes from the use of LE for
the treatment of early rectal cancer have been disappointing.
However, in carefully selected patients with early (T'1) rectal
cancer, LE by means of the newer methods of TEM and
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TAMIS is a promising alternative to radical surgery with
minimal morbidity and acceptable oncological outcomes.
Currently, there are minimal studies evaluating combined
use of neoadjuvant therapy and LE for > T2 lesions which
limits its generalizability. Furthermore, several authors are
supporting no surgery with a “watch and wait” approach
for patients with a ¢cCR because the oncological outcomes
are no different than radical surgery. Further prospective
clinical trials are needed to determine the most promising
roles for LE in the management of rectal cancer.
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