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Abstract

Background Local excision of rectal cancer as an alter-
native to radical resection for patients with small nonad-
vanced low rectal cancer (SNALRC) (iT1-T2, iNO) is
debated. This study aimed to analyze the short- and long-
term results for a series of 135 patients with SNALRC who
underwent local excision by transanal endoscopic micro-
surgery (TEM).

Methods According to the study protocol, 135 patients
classified by endorectal ultrasound, magnetic resonance
imaging (MRI), and computed tomography (CT) imaging
as having iT1 iNO iMO (n = 51) or iT2 iNO iMO (n = 84)
low rectal cancer were enrolled in the study. All the
patients with iT2 rectal cancer underwent neoadjuvant
therapy. The definitive histologic findings showed 24
pTO patients (17.8%), 66 pT1 patients (48.8%), and 45 pT2
patients (33.4%).

Results Minor complications were observed in 12
patients (8.8%) and major complications in 2 patients
(1.5%). During a median follow-up period of 97 months
(range, 55-139 months), local recurrences occurred for
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four patients and distant metastases for two patients. The
patients who experienced a recurrence had been preoper-
atively staged as iT2 and were low or nonresponders to
neoadjuvant treatment (ypT2). At the end of the follow-up
period, the disease-free survival rates were 100% for the
iT1 patients and 93% for the iT2 patients

Conclusions The long-term results for adequate local
excision by TEM with or without neoadjuvant radioche-
motherapy in the treatment of SNALRC based on the
current study protocol are not inferior to those reported in
the literature for radical surgery with total mesorectal
excision (TME).

Keywords Preoperative staging - Rectal cancer -
Transanal endoscopic microsurgery

Colorectal cancer is a common malignant disease with high
morbidity and mortality rates. It affects 130,000 American
men and women and accounts for 56,000 deaths annually
[1]. In the past two decades, several relevant improvements
occurred in the diagnosis and treatment of rectal cancer [2].
Routine use of endorectal ultrasound (EUS) combined with
new technology (magnetic resonance imaging and com-
puted tomography [CT] scanning) has significantly
improved our ability to perform a correct preoperative
staging, which is mandatory for the selection of patients
eligible to undergo local excision. The introduction of
transanal endoscopic microsurgery (TEM) by Gerhard
Buess for local excision of benign rectal tumors has been
an important achievement.

Currently, most authors consider local excision curative
for patients with a primary tumor limited to the mucosa and
submucosa (TINOMO) without cytologic or histologic
high-risk features (G1-G2) [3-5]. Once the tumor invades
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the muscolaris propria (T2), total mesorectal excision
(TME) is considered mandatory for all stages of rectal
cancer, and low anterior resection (LAR) or, less fre-
quently, abdominal perineal resection (APR) is performed
according to the distance of the tumor from the dentate line
[6-11]. Both operations are associated with relevant mor-
bidity and mortality rates, particularly among high-risk
patients, and they strongly modify the quality of life due to
stoma creation and genitourinary sequelae. Impairment of
anal sphincter function also is frequently reported after low
anastomosis.

Since 1992, to reduce morbidity and mortality rates,
functional sequelae, and stoma creation rates, a protocol
that includes preoperative high-dose radiotherapy, associ-
ated with S-fluorouracil (5-FU) since 1997, followed by
local excision with TEM in selected cases has been used. In
this report, we define as small nonadvanced low rectal
cancer (SNALRC) all iT1 NO and iT2 NO lesions with a
diameter of 3 cm or less.

This article aims to report the results for patients with
SNALRC who underwent local excision according to an
original surgical technique performed by TEM and to
evaluate the short- and long-term outcomes of this treat-
ment for iT1 and iT2, iNO patients.

Materials and methods
Patient selection

From 1992 to 2005, a cohort of 516 patients undergoing
TEM were enrolled in a prospective study. Of these
patients, 320 patients had rectal adenoma, and 196 had
rectal cancer (51 patients with iT1 iNO iMO, 84 patients
with iT2 iNO iMO, and 61 patients with iT3 iNO iMO
SNALRC). For 135 patients (26.2%; 92 men and 43
women; 51 iT1 iNO iMO and 84 iT2 iNO iMO patients),
TEM was performed with curative intent. The median age
of these patients was 62 years (range, 55-70 years), and
the mean age was 63 years (range, 31-88 years). The
patients with iT1 tumor were excluded if the lesion was
even partially located in the intraperitoneal rectum.

The inclusion criteria for patients with iT1 and iT2
rectal cancer specified tumor located within 8 cm from the
anal verge and a tumor diameter of 3 cm or less. Patients
were enrolled independently of cancer grading. Only
mucinous and highly undifferentiated invasive tumors were
excluded. All patients included in the current study had
tumors not fixed at palpation.

All patients were informed concerning the oncologic
risk (local recurrence and distant metastases) of local
excision and its possible complications (e.g., bleeding,
suture dehiscence, temporary gas or stool incontinence,

conversion to laparotomy with colonic resection and

colostomy) and signed a detailed consent form. All patients

consented to be enrolled in a close follow-up program.
For each patient, history and routine laboratory tests,

including tumor markers’ assay and accurate clinical

examination, were prospectively recorded in a database.
The preoperative staging included the following:

Digital examination to evaluate tumor fixation
Rigid rectoscopy to obtain macrobiopsies of the tumor,
to measure the distance of the lesion from the anal
verge, to evaluate the circumferential tumor location,
and to select the most appropriate position of the
patient on the operating table

e Total colonoscopy with vital staining and standard
endoscopic biopsies at 1 cm around the tumor, with
each biopsy identified by a consecutive number and
each biopsy site tattooed with india ink

e EUS with a 7-mHz rotating probe (B&K Company,
Herlev, Denmark)

e MRI, and for the majority of patients, CT imaging, with
3-mm abdominal and pelvic scans

e Bone scintigraphy and chest x-rays.

Each macrobiopsy was examined by three different
morphologists to assess grading. Grading was established
based on the degree of cellular differentiation (well [G1],
moderately well [G2], or poor [G3]) and on the presence of
lymphatic or vessel and neural invasion (Table 1).

Similarly, iT and iN classifications were evaluated by
three different radiologists. In case of staging disagreement
among the radiologists or between CT imaging, MRI, and
EUS, the higher staging was adopted. According to the
study protocol, patients who had hypoechogenic lymph
nodes with a diameter larger than 8 mm, an irregular
aspect, poorly defined margins, and suspicion of metastasis
were excluded from local excision.

Radiotherapy

All patients with preoperatively staged iT2 rectal cancer
underwent high-dose radiotherapy according to the tech-
nique described by Marks et al. [12-14], which comprised
a total dose of 50.4 Gy in 28 fractions over 5 weeks. The
irradiated areas were the anus, rectum, mesorectum, and
regional and iliac lymph-nodes. Since 1997, continuous

Table 1 Pre-neoadjuvant and  preoperative  grading  from
macrobiopsies

Grading Gl n (%) G2 n (%) G3 n (%)
iTl (n = 51) 8 (15.7) 38 (74.5) 5(9.8)
iT2 (n = 84) 16 (19) 57 (67.9) 11 (13.1)
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infusion of 5-FU 200 mg/m?/day as a radiosensitizer has
been incorporated into the study protocol [15, 16].

The lesion was evaluated by endoscopy 40 days after
the completion of neoadjuvant therapy to determine any
reduction in tumor diameter using the tattoo spots as ref-
erence points. Staging by EUS, MRI, CT scan, and digital
examination also was repeated to identify whether tumor
understaging had occurred (postneoadjuvant image staging,
yiT, yiN). Patients who had not experienced downstaging
were divided into the following three groups according to
the downsizing of tumor mass: responders (reduction of
more than 50%), low responders (reduction of 50-30%),
and nonresponders (<30% reduction or no downsizing).
The side effects of radiotherapy were skin erythema for
65% of the patients and diarrhea for 23% of the patients.

Surgery

The operation was performed 45-55 days after radiochemo-
therapy. Preoperative washout of the colon and short-term
antibiotic prophylaxis were used for all the patients. The
majority of the patients (94.1%) received TEM under general
anesthesia. For eight high-risk patients (5.9%, American
Society of Anesthesiology [ASA] score of 4), spinal anesthesia
was used according to the decision of the anesthesiologist.

The instrumentation described by Buess and Mentges
[17] (Wolf Company, Tuttlingen, Germany) was used in
every operation. This included a 12-cm-long modified
rectoscope with three-dimensional vision and operative
channels. The lesion was preoperatively located with a
rigid rectoscope, and the patient consequently was posi-
tioned on the operating table in supine, lateral, or prone
position to have the lesion located in the inferior part of the
visual operative field. The rectoscope was held in position
by a Martin arm fixed to the operative table. A working
insert with sealing elements to prevent gas loss was con-
nected to the operative rectoscope. Carbon dioxide (CO,)
insufflation of the rectum was initiated, and the endolu-
minal pressure was controlled by the endosurgical unit.

Using monopolar electrocautery, a full-thickness inci-
sion of the rectal wall was initiated at a distance of
approximately 1 cm around the tumor, beginning on the
aboral side (i.e., distal to the tumor or closer to the recto-
scope). The incision was carried down to the avascular
plane (so-called “holy plane”) for posterior and lateral
lesions and at the level of the prostate capsule or vaginal
septum for anterior lesions. This incision undermined the
margins of rectal wall excision so that the amount of per-
irectal fat removed together with the tumor was wider than
the size of the excised rectal wall.

After the excision, an additional rim of rectal wall was
circumferentially removed for intraoperative histology to
confirm tumor free margins. The rectal defect then was
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closed by an endoluminal running suture PDS 00, as
described by Buess and Mentges [17].

The patients were examined 1 month after discharge by
digital rectal exploration and endoscopy. Subsequent fol-
low-up visits every 6 months included clinical examina-
tion, rectoscopy with multiple biopsies, EUS, MRI, or CT
scan for the first 3 years, and then annually.

Statistical analysis

Results for continuous variables are presented as median val-
ues with 25th to 75th percentiles in parentheses. The study
started in May 1992 and ended in March 2008. The cumulative
probability of failure (local recurrence or distant metastasis)
and the probability of survival were estimated using the
Kaplan—Meier method. The 95% confidence interval (95% CI)
of curves was based on the Gaussian approximation to the
binomial distribution. The SAS System 9.1 (Cary, North Car-
oline, USA) was used as statistical software for data analysis.

Results
Radiochemotherapy results

Radiochemotherapy downstaged the tumor for 39 of the 84
iT2 patients (24 with ypTO and 15 with ypT1). Among 45
patients, a tumor volume reduction exceeding 50% was
observed in 13 patients (responders) and a mass reduction
decrement exceeding 30% in 22 patients (low responders).
Only in the remaining 10 patients (11.1%) was no signifi-
cant response observed (nonresponders) (Table 3).

Short-term results

The median operative time was 95 min (range, 65-120 min.).
No intraoperative complications requiring conversion to
other surgical procedures were observed. Postoperative pain
was minimal, with 12 patients (9%) requiring analgesics
(Lixidol 30 mg; Roche S.p.A., Milan, Italy) in the first 48 h.
Patients were allowed to drink liquids on the first postoper-
ative day and to eat on the following day. All patients were
walking freely within 12 h after the operation. The median
hospital stay was 4.5 days (range, 3-8 days).

Minor complications occurred for 12 patients (9%) and
included partial leaking suture in 9 patients (6.6%), stool
incontinence in 2 patients (1.5%), and rectal hemorrhage in
1 patient (0.7%). Leaking sutures were resolved by 3-5
daily enemas containing antibiotic and analgesic (metro-
nidazole [Bieffe Medital, Grosotto, Italy] 0.5 g/100 ml and
lidocaine clorhydrate 200 mg/ml [Bioindustria L.I.M
S.p.A., Novi Ligure, Italy]) and occasionally by fasting and
parenteral nutrition.



Surg Endosc (2011) 25:1222-1229

1225

Stool incontinence was treated by physiotherapy and
anal sphincter biofeedback, and the symptoms resolved
within 2 months of the operation in both cases. The patient
with hemorrhage required postoperative transfusion of red
blood cells (1 unit).

Major complications were observed in two patients
(1.5%). A urethral lesion occurred in a male patient during
dissection of a tumor located close to the prostate capsule.
The defect was recognized and sutured during the same
TEM procedure, and the patient was subsequently dis-
charged with a urinary catheter in place, which was
removed 3 weeks later with no untoward sequelae. The
second major complication was a perianal phlegmon trea-
ted with temporary laparoscopic ileostomy. The median
hospital stay was 4.5 days (range, 3-8 days), and the
mortality rate was nil.

The correspondence between imaging and definitive
histology is reported in Table 2. For the 51 patients pre-
operatively classified as iT1, definitive histology confirmed
pT1 classification of all lesions. Patients who received
preoperative radiotherapy (iT2) were classified at definitive
histology as ypTO (n = 24), ypTl (n = 15), or ypT2
(n = 45) (Table 3).

Table 2 Correlation of preoperative imaging classification with
definitive histology

Pre-neoadjuvant Post-neoadjuvant Specimen

therapy classification therapy classification classification

by imaging

iTl (n = 51) - pT1 (n = 51)

iT2 (n = 84) yi TO (n = 20) ypTO0 (n = 24)
yi Tl (n = 16) ypTl (n = 15)
yi T2 (n = 48) ypT2 (n = 45)

Long-term results

The median follow-up period was 97 months (range,
55-139 months), and the minimum follow-up period was
28 months. Neither recurrence nor cancer-related mortality
was observed in patients with pTO and pT1 rectal cancer.

Local recurrence occurred in four ypT2 patients (4.7%)
after 30, 12, 8, and 6 months, respectively, and all patients
underwent laparoscopic abdominal perineal resection
(LAPR) (Table 4). In two patients, we observed an extra-
luminal recurrence. Both patients died of metastatic dis-
ease. Only one patient underwent a reoperation (LAPR).
The remaining two patients, who had a mucosal recurrence
and underwent LAPR, are still alive and disease free at this
writing.

An additional two ypT2 patients experienced distant
metastases (Table 5). The first patient underwent hepatic
resection after 26 months of follow-up evaluation and died
13 months later of systemic disease. The second patient
died 24 months later of hepatic and lung metastases.

No local recurrence or distant metastases occurred
among patients downstaged after neoadjuvant therapy or
among those who showed significant downsizing (> 50%)
of the tumor. Three of four patients who had a local
recurrence and two patients who had experienced distant
metastases were classified as nonresponders to neoadjuvant
therapy (Tables 4, 5). The remaining patient, with local
recurrence, was classified as a low responder.

The patients with preoperatively staged iT1 rectal can-
cer had no local recurrence and no distant metastases. None
died of their disease. The overall survival rate for the iT1
(pT1) patients at the end of the follow-up period
(193 months) was 87% (95% CI, 61-96%).

Table 3 Preoperative radiotherapy imaging classification versus pathologic classification

Imaging classification Pathologic classification

Preoperative radiotherapy
classification

i84T2

Downstaged (ypT)

ypTO (n = 24, 28.6%)
ypTl (n = 15, 17.8%)

Responders
(n =13, 15.5%)

Downsized T2 (ypT2)

Low responders
(n =22, 26.2%)

No responders
(n =10, 11.1%)

Table 4 Local recurrence

Local recurrence Preoperative Preoperative Downstaging Surgery Follow-up
(months) imaging radiotherapy or downsizing

classification grading
30 iT2 G2 Nonresponder Miles operation Died after 4 months
12 iT2 G2 Nonresponder Miles operation Died after 27 months
8 iT2 G3 Nonresponder Miles operation Alive at 30 months
6 iT2 G2 Low responder Miles operation Alive at 65 months
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Table 5 Distant metastases

Time to metastases Preoperative Preoperative Downstaging Surgery Follow-up
(months) imaging radiotherapy or downsizing
classification grading
26 iT2 G2 Nonresponder Hepatic resection Died after 13 months
6 iT2 G2 Nonresponder Chemotherapy Died after 24 months

Table 6 Cumulative probability of failures and survival at the end of
the follow-up period (193 months) for iT2 small nonadvanced low
rectal cancer (SNALRC) treated by local excision

Patients with preoperative
radiotherapy classification
of iT2 (n = 84)*

Probability of local recurrence (95% CI) 0.05 (0.02-0.13)

Events (n) 4
Probability of metastasis (95% CI) 0.03 (0.01-0.10)
Events (n) 2
Probability of survival (95% CI) 0.93 (0.83-0.97)

Events (n) 4

% No local recurrence, metastasis, or death was observed among
patients with preoperative radiotherapy staging T1

For the patients with preoperative radiotherapy—staged
iT2 rectal cancer, the probability of local failure at the end
of the follow-up period (193 months) was 5% (95% CI,
2-13%), and the probability of distant metastases was 3%
(95% CI, 1-10%) (Table 6). The rectal cancer survival rate
at the end of the follow-up period (193 months) was 93%
(95% CI, 83-97%), whereas the overall survival at the end
of the follow-up period (193 months) for the patients with
iT2 rectal cancer was 82% (95% CI, 70-90%).

Discussion

Several goals are important in the management of patients
with rectal cancer: local control and prevention of distant
metastases, long-term survival, preservation of the anal
sphincter, preservation of bladder and sexual functions, and
maintenance of quality of life. High complication rates and
possible sacrifice of the anal sphincter after radical resec-
tion has led clinicians to reconsider the role of local
excision in cases of SNALRC.

Local excision of distal rectal cancer has long been used
as an alternative surgical option for patients not fit to
undergo a major abdominal resection or unwilling to have a
permanent stoma. According to several authors [3-5], local
excision may be curative for patients with a primary tumor
limited in the mucosa. Even if the tumor invades the sub-
mucosa, local excision may be potentially curative as long
as high-risk features such as poor differentiation, vascular
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and neural invasion, mucinous histology, and tumor
ulceration are not present. The benefits of local excision for
these patients are preservation of anal continence as well as
bladder and sexual functions, with identical oncologic
results [2-5].

Rectal tumors limited to the submucosa (T1) are
reported to be at low risk for local recurrence and may
therefore be eligible for local excision. In the current series
of patients with T1 rectal cancer who underwent TEM, no
local recurrence or distant metastases were observed during
a median follow-up period of 97 months. Parietal recur-
rence after local excision may be amenable to surgical
salvage, but success depends on early diagnosis.

Once the tumor invades the muscularis propria (T2),
preoperative radiochemotherapy is recommended because
the available evidence [2, 18-22] shows that local excision
alone is associated with high local recurrence rates. In fact,
success of local excision in the management of rectal
cancer depends on the depth of tumor invasion, and this is
correlated with the risk of lymph node metastases [8].
Because traditional local excision of rectal cancer using
the Parks technique allows only limited ablation of meso-
rectal fat adjacent to the tumor, only cancer located in
the rectal mucosa is suitable for this approach. Patient
selection needs to be based on the probability of positive
nodes.

Accurate preoperative assessment of level of invasion is
important because the risk of lymph node metastases
increases with T stage. The risk is 0-12% for T1, 12-28%
for T2, and 36-79 for T3-T4 lesions [18]. Thus, preoper-
ative tumor node metastasis (TNM) classification is a
crucial factor for patient selection with curative intent.
Preoperative staging should always include EUS combined
with new-generation MRI and CT scan.

Digital rectal examination, which still may provide
useful information, can no longer be considered an accurate
method for staging low and mid rectal cancer because its
accuracy depends on the examiner’s experience. A most
useful adjunct in preoperative assessment of small rectal
lesions is EUS. It provides clear visualization of the layers
of the rectal wall, thus enabling accurate evaluation of
invasion depth.

Although strongly operator dependent, EUS may be per-
formed with minimal preparation and patient discomfort,
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and it currently is considered the most accurate method for
T classification of SNALRC. The use of EUS has an 82%
to 93% accuracy rate for depth of invasion, with over-
staging occurring more frequently than downstaging [18].
In assessing lymph node involvement, EUS is less reliable,
with an accuracy rate of 65% to 81% [18]. Concerning T
classification, a 13% discrepancy rate between EUS and
imaging by MRI and CT was observed in the current study.

Patients with rectal cancer undergo abdominal and pel-
vic MRI before surgery to confirm the iT stage, to evaluate
lymph nodes status, and to identify metastatic disease. The
accuracy rates for last-generation spiral CT scans (64
MDCT, MultiDetector Computed Tomography) using
3-mm sections are comparable with those for MRI scans in
terms of node detection. Both MRI and CT scan give a
more accurate evaluation of N status than EUS.

To reduce the risk of false-negatives, restrictive criteria
were adopted in the current study. Lymph nodes were
considered suspicious for tumor infiltration if they had a
diameter larger than 8 mm, were hypoechogenic, or had an
irregular shape or undefined margins.

It is important to include at least one radiologist with a
specific interest in colorectal disease in the multidisci-
plinary working group to perform an accurate image
staging at the time of the patient’s admittance. In fact, after
neoadjuvant therapyi, it is difficult to obtain a correct image
staging due to edema and tissue sclerosis.

The recent introduction into clinical practice of EUS
with fine-needle biopsy in case of suspicious nodes has
significantly improved preoperative staging of rectal can-
cer, and the first experiences with new dyes during MRI are
extremely encouraging. Moreover, last-generation CT scan
with virtual endoscopy improves the ability to detect neo-
plasia bulking in the intraperitoneal cavity and provides
spatial orientation of the neoplasia.

Undoubtedly, the more recent advancements in imaging
techniques (EUS, MRI, and CT) have achieved a remark-
ably high incidence of correct diagnosis. In the authors’
experience, the risk of understaging is less than 5%. In case
of understaging identified at definitive histology, traditional
resection with TME can subsequently be performed.

For patients with T2 cancer, local recurrence after tra-
ditional local excision alone is unacceptable, but by com-
bining radiochemotherapy with the TEM technique, it is
possible to improve local control and treat the patient with
a minimally invasive approach also in the case of small,
highly selected T2 rectal cancer.

Preoperative radiotherapy reduces the local recurrence
rate. It offers the opportunity for tumor downstaging and
improves quality of life by preservation of the anal
sphincter [21-25]. In the current study, which included
selected patients with small T2 rectal cancer undergoing
preoperative radiochemotherapy followed by TEM, four

patients (4.7%) had a local recurrence, and two patients
(2.3%) experienced distant metastases. If the entire group
of patients with T1 and T2 (NO) rectal cancer is considered,
the local recurrence and distant metastases rates are 2.9%
and 1.4%, respectively. Disease-free survival at the end of
the follow-up period is 93%.

The favorable results for local excision in the current
series are essentially related to five main factors:

1. The integrated activities of a team with specific
experience. The oncologist, radiologist, pathologist,
endoscopist, and radiotherapist all are just as important
as the surgeon in this multidisciplinary team.

2. Correct image staging obtained before neoadjuvant
therapy. This staging is crucial. Each T and N
classification by EUS, MRI, and CT results from
evaluation by three different operators. It is on the
basis of this evaluation that three crucial decisions are
made: the indication to perform radiotherapy, the
evaluation of the response to neoadjuvant treatment,
and whether to treat the patient with TEM or not.

3. Radiotherapy. Notably, high-dose radiotherapy causes
significant modifications in tumor morphology of the
surgical specimen that make correct evaluation of
tumor grading difficult. To obtain a correct grading
classification, macrobiopsies of the tumor must be
taken before neoadjuvant treatment. Quality standards
and clinical management of radiotherapy are too often
underestimated. Downstaging, downsizing, and the
tumor regression score (TRC) according to the criteria
of Mandard et al. [26] are the most reliable prognostic
predictors. The current study confirms the authors’
previous observation [2] that the response to neoadjuvant
therapy is the best predictive factor of local recurrence
and distant metastases. Low responders and nonrespond-
ers to neoadjuvant therapy had the worst result. For this
reason, local excision currently is withheld for nonre-
sponders except in case of palliation.

4. Correct technique of an “adequate” local excision.
This factor is very important, as for TME by traditional
surgery. Published studies on local excision too often
do not specify the methods for evaluation if local
excision was adequate in terms of circumferential
margin and radial clearance from the tumor. Compared
with Park’s technique, TEM provides excellent expo-
sure of the operative field with a stereoscopic magni-
fied endoscopic vision that allows extremely precise
dissection and wide excision of both the rectal wall
and adjacent mesorectum with appropriate and onco-
logically correct margins. To remove an adequate
margin of normal mucosa around the tumor, vital
staining of the rectal mucosa during endoscopy is
routinely performed. In fact, small polyps or flat
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adenomas are frequently found around the main lesion,
which may be responsible for both malignant and
benign local recurrence. Vital staining should not be
performed during TEM because the blue dye reduces
vision of the operative field. Furthermore, before
neoadjuvant treatment, six to eight biopsies of appar-
ently normal mucosa 1 cm around the tumor are
strongly recommended, with an india ink tattoo at each
biopsy site to define the exact limits of the normal
mucosa. Once the specimen is obtained, a further full-
thickness slice of rectal wall is removed from both the
oral and aboral margins of excision to avoid the risk of
having both positive and false-positive margins of the
specimen. False-positive margins can occur occasion-
ally when the specimen safety margins are fissured due
to the intraoperative manipulations.

5. The amount of mesorectum removed together with the

rectal wall is another relevant factor that differentiates
the current approach from that of other authors. In fact,
the surgical technique of local excision has been
standardized for removal of not only the rectal wall
including the tumor but also the adjacent mesorectum.
In case of posterior or posterolateral location of the
tumor, the dissection follows the so called “holy
plane” as in TME, extending the dissection laterally to
include as much perirectal fat as possible. Once the
specimen is removed, the pelvic floor and the levator
ani muscles should appear through the parietal defect,
completely free of any fat. For tumors located on the
anterior wall of the rectum, the prostate capsula or the
rectal-vaginal septum are the correct planes of deep
dissection. Independent of tumor location, mesorectal
dissection is widely extended well below the oral,
aboral, and lateral limits of mucosa incision to reduce
tension on the suture line. At the end of dissection, the
removed specimen should have the shape of a
truncated pyramid, with the neoplasia and surrounding
normal mucosa at the top and the mesorectal fascia at
the bottom. In the authors’ experience, such wide and
precise dissection may be achieved only with the TEM
instrumentation.
Recently, a modified perioperative lymphoscintigraphy
has been developed that currently is included routinely
in the protocol to improve the intraoperative lymphatic
tissue harvest. The results of this study will be the
object of another report.

In conclusion, the current findings confirm that local
excision of T1 rectal cancer avoids major surgery or
colostomy without compromising the oncologic results. If
the tumor invades the muscularis propria (T2), neoadjuvant
treatment using high-dose radiation combined with ade-
quate full-thickness local excision shows the same
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oncologic results as TME, and it appears to be a promising
option also in the management of highly selected patients
with small T2 rectal cancer. This minimally invasive
approach minimizes the risks of postoperative morbidity
and mortality as well as the need for stomas that may be
associated with traditional surgery. The hospital stay also is
remarkably reduced, and the quality of life is improved, as
recently reported in a prospective randomized trial com-
paring TEM with laparoscopic TME for T2NO small rectal
tumors [25]. In the authors’ opinion, these benefits may be
achieved by close collaboration within a multidisciplinary
team, use of neoadjuvant therapy for all T2 tumors, correct
image staging and careful patient selection, and an ade-
quate local excision by the TEM technique.
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