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Abstract

AIM: To describe our experience in treating rectal can-
cer by transanal endoscopic microsurgery (TEM), report
morbidity and mortality and oncological outcome.

METHODS: A total of 425 patients with rectal cancer
(120 T1, 185 T2, 120 T3 lesions) were staged by digital
rectal examination, rectoscopy, transanal endosonog-
raphy, magnetic resonance imaging and/or computed
tomography. Patients with T1-NO lesions and favour-
able histological features underwent TEM immediately.
Patients with preoperative stage T2-T3-NO underwent
preoperative high-dose radiotherapy; from 1997 those
aged less than 70 years and in good general health also
underwent preoperative chemotherapy. Patients with
T2-T3-NO lesions were restaged 30 d after radiotherapy
and were then operated on 40-50 d after neoadjuvant
therapy. The instrumentation designed by Buess was
used for all procedures.

RESULTS: There were neither perioperative mortality
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nor intraoperative complications. Conversion to other
surgical procedures was never required. Major com-
plications (urethral lesions, perianal or retroperitoneal
phlegmon and rectovaginal fistula) occurred in six
(1.4%) patients and minor complications (partial suture
line dehiscence, stool incontinence and rectal haemor-
rhage) in 42 (9.9%). Postoperative pain was minimal.
Definitive histological examination of the 425 malig-
nant lesions showed 80 (18.8%) pTo, 153 (36%) pTy,
151 (35.5%) pT2, and 41 (9.6%) pTs lesions. Eighteen
(4.2%) patients (ten pT2 and eight pTs) had a local
recurrence and 16 (3.8%) had distant metastasis. Can-
cer-specific survival rates at the end of follow-up were
100% for pT: patients (253 mo), 93% for pT2 patients
(255 mo) and 89% for pTs patients (239 mo).

CONCLUSION: TEM is a safe and effective procedure
to treat rectal cancer in selected patients without evi-
dence of nodal involvement. T2-T3 lesions require pre-
operative neoadjuvant therapy.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The gold standard treatment for locally ad-
vanced rectal cancer, major surgery, is associated with
a high incidence of definitive stoma. In the 1980s,
Buess pioneered the removal of rectal lesions with full-
thickness excision by transanal endoscopic microsur-
gery (TEM). It was subsequently demonstrated that
T1-NO lesions can be treated by TEM alone. However,
neoadjuvant chemoradiotherapy can downstage T2-
T3-NO lesions and even elicit a complete response. In
our experience, the local recurrence and survival rates
of selected patients with local-advanced rectal cancer
and no nodal involvement treated with neoadjuvant
therapy and TEM do not differ significantly from pa-
tients treated by major surgery.
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INTRODUCTION

Transanal endoscopic microsurgery (TEM) is a safe and
feasible minimally invasive surgical approach to treat be-
nign adenoma and early-stage carcinoma of the rectum'”.
The standard treatment for more advanced rectal cancer
remains major surgery with anterior or abdominoperineal
tesection and total mesorectal excision". However, these
procedures are associated with high rates of complica-
tions, including genitourinary and sexual dysfunction
(30%-40%), anastomotic leak (5%-17%), and long-term
functional bowel disturbance”. Perioperative mortality
is usually 2%-3%, and overall morbidity is 20%-30%"".
These considerations explain the interest in the develop-
ment of locoregional approaches also for more advanced
rectal disease. The demonstration that neoadjuvant
treatment improves overall and disease-free survival (re-
spectively OS and DFS) of patients with rectal cancer
has raised hopes for treatment approaches involving less
morbidity and mortality, and that ensure a better quality
of life. Preoperative chemoradiotherapy (CRT) down-
stages 59% of locally advanced rectal tumours and in-
duces a reduction > 50% in 22%"". Recent studies show
that radiotherapy (RT) may induce complete pathological
response in 10% to 30% of patientslz]. These favourable
findings have enabled selected patients with T2-T3-NO
rectal cancer to be treated by local excision. We report
our institution’s experience with TEM in terms of opera-
tive morbidity and mortality with emphasis on oncologi-
cal outcome.

MATERIALS AND METHODS

From February 1992 to February 2013, 425 patients with
rectal cancer (120 stage T1, 185 stage T2, and 120 stage
T3) underwent TEM at the Department of General
Surgery of Universita Politecnica delle Marche (Ancona,
Italy). All were enrolled in this study.

Inclusion criteria

T1-NO-MO rectal lesions; T2-T3-NO-MO rectal lesions
[diameter < 3 cm, high-risk patients (ASA 3-4) and pa-
tients who refused conventional resection].

Written informed consent was obtained with regard
to the oncological risks of local excision (local recur-
rence and distant metastasis) and to possible intra- and
postoperative complications (bleeding, suture dehiscence,
temporary gas or stool incontinence, conversion to lapa-
rotomy with colonic resection and colostomy, ez.). All
patients agreed to undergo close follow-up.
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All patients underwent clinical examination, which in-
cluded digital rectal examination (DRE) to assess tumout
fixation; routine laboratory testing, including CEA and
CA 19-9 markers; colonoscopy with collection of large
biopsies for histology and grading; rigid rectoscopy to
measure tumour distance from the anal verge, evaluate
its circumferential location in the wall and establish the
appropriate decubitus position on the operating table;
transanal endosonography (EUS); abdominal and pelvic
computed tomography (CT) scanning with 3 mm slice
thickness or magnetic resonance imaging (MRI), bone
scintigraphy and chest-X-rays. Before RT, the site of each
negative biopsy was marked endoscopically with an In-
dian ink tattoo, so that it could to be identified even after
reduction of the primary lesion.

Patients with T1-NO lesions underwent TEM imme-
diately; those who had T2-T3 lesions underwent RT in
a 10-15 MV linear accelerator (daily dose 180 cGy, total
dose 5040 cGy, 28 fractions over 5 wk). Anus, rectum,
mesorectum and regional and iliac lymph nodes were
irradiated. Since January 1997, patients < 70 years old
having a good performance status received preoperative
chemotherapy with continuous infusion of 5-fluorouracil
(200 mg/ m’/ d); from 2003 they received capecitabine
(1650 mg/m’/d) during RT. Restaging was performed
30 d after RT completion by DRE, rectoscopy, transanal
EUS, MRI or CT. If alower T stage was documented by
EUS, CT/MRI, and definitive histological examination
the tumour was considered as being downstaged and
TEM was performed 40-50 d after completion of neoad-
juvant therapy.

Bowel preparation was performed the day before the
operation with 4 L. of an osmotic agent (Selg-Esse 1000,
Promefarm, Milano, Italy); short-term antibiotic pro-
phylaxis (cefuroxime 2 g + metronidazole 500 mg) was
administered at the time of anaesthesia induction.

Our institution’s protocol envisages evaluation 1 mo
after discharge by clinical examination, DRE and rectos-
copy. Subsequent follow-up visits, which include clinical
examination, rectoscopy with multiple biopsies, EUS, and
MRI or CT, are scheduled at 3-mo intervals over the first
2 years, at 6-mo intervals until the 5% year, and annually
thereafter.

Surgical technique and instruments

The instrumentation was designed by Buess ez al” and
developed by Wolf (Tuttlingen, Germany) and was used
for all procedures. It comprised a modified 12- or 20-cm
long rectoscope with three-dimensional vision and three
operative channels. The lesion was located preoperatively
by rigid rectoscopy; the patient was placed in supine, lat-
eral or prone decubitus so that the lesion lay in the infe-
rior part of the operative field. The rectoscope was fixed
to the operative field by a Martin’s arm. A working insert
was connected with sealing elements to prevent gas loss.
The rectum was inflated with CO2; endoluminal pressure
was controlled by the endosurgical unit. Full-thickness
excision was performed with a margin of at least 1 cm of
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Table 1 Main patient characteristics 7 (%)

Variables

Preoperative stage T1 (120 patients)

Sex, male 79 (65.0)

Age (y1)

[median, (25" p-75" p)] 68 (60-74)

Follow-up (mo)

[median, (25" p-75" p)] 82 (48-144)

Operative time (min)

[median, (25" p-75" p)] 70 (60-90)

Hospital stay (d)

[median, (25" p-75" p)] 2 (2-3)
Definitive histology [ (%)]

pT: 110 (91.7)

pT2 10 (8.3)
Stage T2 before radiotherapy (185 patients)

Sex, male 120 (64.9)

Age (yr)

[median, (25" p-75" p)] 68 (60-74)

Follow-up (mo)

[median, (25" p-75" p)] 53 (32-125)

Operative time (min)

[median, (25" p-75" p)] 70 (60-120)

Hospital stay (d)

[median, (25" p-75" p)] 4 (3-5)
Post-radiotherapy stage

pTo 63 (34.1)

pT: 25 (13.5)

pT2 97 (52.4)
Stage T3 before radiotherapy (120 patients)

Sex, male 70 (58.3)

Age (yr)

[median, (25" p-75" p)]
Follow-up (mo)
[median, (25" p-75" p)]
Operative time (min)

69.5 (62.5-75)

70 (42-133.5)

[median, (25" p-75" p)] 90 (60-120)

Hospital stay (d)

[median, (25" p-75" p)] 3 (3-4)
Postradiotherapy stage

pTo 17 (14.2)

pT1 13 (10.8)

pT2 49 (40.8)

pTs 41 (34.2)

normal mucosa. For posterior and lateral lesions, the larg-
est possible amount of local perirectal fat was dissected
and removed to reach the avascular plane of the meso-
rectal fascia or the prostate capsule/vaginal septum for
anterior lesions. Real-time intraoperative histological mar-
gin assessment confirmed complete excision in doubtful
cases. A running suture closed the rectal defect.

Statistical analysis

A stratified analysis was performed according to preop-
erative or pre-RT disease stage. There were 120 patients
with T1 preoperative stage, 185 with T2 and 120 patients
T3 pre-RT stage.

The main patient characteristics were summarized us-
ing absolute and per cent frequencies for categorical vari-
ables; median and 25" and 75" percentiles were used as a
central and variability measure for quantitative variables.

Comparisons of post-RT disease stages were evalu-
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ated using Kruskal-Wallis analysis of variance and results
were shown by means of box-plots.

OS, cancet-specific survival (CSS), and event-free sur-
vival (EFS) were estimated using Kaplan-Maier curves.
The log-rank test was applied to compare curves between
strata; 95%CI were calculated for the estimated cumula-
tive probabilities.

A level of probability equal to 5% was used to assess
statistical significance. All analyses were performed using
the R statistical package.

RESULTS

Patients with preoperative stage T1 (Table 1) were more
frequently males (65.0%), had a median age of 68 years
(25"-75" percentile: 60-74) and a median follow-up of 82
mo (25"-75" percentile: 48-144). The median operative
time was 70 min (25"-75" percentile: 60-90), the median
hospital stay was 2 d (25"-75" percentile: 2-3), and ac-
cording to definitive histology, five lesions (4.2%) were
stage pTa.

Patients with T2 stage before RT (Table I) were more
frequently males (64.9%) and had a median age of 68
years (25"-75" percentile: 60-72). The median follow-up
was 53 mo (25"-75" percentile: 32-125), the median op-
erative time was 70 min (25"-75" percentile: 60-120) and
the median hospital stay was 4 d (25"-75" percentile: 3-5).
After RT, 63 (34.1%) lesions were stage pTo, 25 (13.5%)
were stage pT1 and 97 (52.4%) were stage pTo.

Patients with stage T3 before RT (Table 1) were mote
frequently males (58.3%) and had a median age of 69.5
years (25"-75" percentile: 62.5-75). The median follow-up
was 70 mo (25"-75" percentile: 42-133.5), the median op-
erative time was 90 min (25"-75" percentile: 60-120), and
the median hospital stay was 3 d (25"-75" percentile: 3-4).
After RT, 17 (14.2%) lesions were stage pTo, 13 (10.8%)
were stage pT1, 49 (40.8%) were stage pT2, and 41 (34.2%)
were stage pT5.

The main characteristics of patients with T2 and T3
lesions before RT are reported in Table 1, respectively.

Side effects of RT were cutaneous erythema in 69%
and diarrhoea in 26% of patients.

Neither perioperative mortality nor intraoperative
complications were observed. Conversion to other surgi-
cal procedures was never required. Postoperative pain
was minimal and analgesics (a single dose of Lixidol 30
mg, Roche, Milano, Italy) were required over the first
48 h by 39 (9%) patients. Patients were allowed to drink
on the 1% postoperative day and to eat the next day. All
were walking freely within 12 h of the operation. Minor
complications, ze., partial suture line dehiscence, stool
incontinence and rectal haemorrhage, occurred in 42 pa-
tients (9.9%). Partial suture line dehiscence was managed
by antibiotic therapy; stool incontinence resolved within
2 mo of the operation after treatment by physiotherapy
and anal sphincter biofeedback, and haemorrhage was
addressed with blood transfusions.
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Table 2 Cumulative probability of recurrence at the end of

follow-up

Cumulative probability Value

Preoperative stage T1 (120 patients)

Follow-up: 253 mo Patients with stage T1 before
radiotherapy

Probability of death (95%CI) 0.47 (0.21-0.64)
Events (1) 22

Stage T2 before radiotherapy (185 patients)
Follow-up: 255 mo Patients with stage T2 lesions before

radiotherapy

Probability of local recurrence or 0.13 (0.08-0.18)

metastasis (95%CI)

Events (1) 21
Probability of cancer-specific 0.07 (0.03-0.12)
death (95%CI)

Events (n) 10
Probability of death (95%CI) 0.50 (0.21-0.68)
Events (n) 33

Stage T3 before radiotherapy (120 patients)
Follow-up: 239 mo Patients with stage T3 lesions before
radiotherapy
Probability of local recurrence or 0.12 (0.05-0.17)

metastasis (95%CI)

Events (1) 13
Probability of cancer-specific 0.11 (0.06-0.17)
death (95%ClI)

Events (n) 11
Probability of death (95%CI) 0.55 (0.33-0.70)
Events (n) 33

Major complications occurred in six patients (1.4%).
There were two urethral lesions, a perianal and two ret-
roperitoneal phlegmons, and a rectovaginal fistula. One
urethral lesion occurred in a male patient during wide
anterior dissection of the prostate capsule; the lesion was
sutured during the TEM procedure and the patient was
discharged with a urinary catheter that was removed 3
wk later without further problems. The other urethral le-
sion involved an elderly male patient who refused other
procedures and is still alive with a urinary catheter. The
perianal phlegmon required drainage and temporary
laparoscopic ileostomy. One retroperitoneal phlegmon
required surgical drainage and colostomy; the other was
treated by surgical drainage and temporary ileostomy that
was closed after 6 mo. Finally, the rectovaginal fistula was
treated by laparoscopic ileostomy and a new suture by
TEM, the ileostomy was then closed. The patient is alive
and has experienced no further complications.

Figure 1 shows the cumulative probabilities of fail-
ure and 95%CI at the end of follow-up, as estimated by
Kaplan-Meier analysis for the three strata.

Twenty-two subjects with T stage preoperatively died
from other causes, with a probability of death at the end
of follow-up (253 mo) equal to 47% (95%CI: 21%-64%);
no local recurrences, metastases or cancer-specific deaths
occurred in this stratum.

Patients with pre-RT stage T2 (Table 2) had a 13%
probability of developing local recurrence or metastasis
(95%CI: 8-18). The cumulative probability of cancer-spe-
cific death was 7% (95%CI: 3-12). Thirty-three patients
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died, with a cumulative probability at the end of follow-
up (255 mo) of 50% (95%CI: 21-68).

Patients with pre-RT stage T3 (Table 2) developed lo-
cal recurrence or metastasis (# = 13) or died from cancer
(n = 11) with cumulative probabilities of 12% (95%ClI:
5-17) and 11% (95%CI: 6-17), respectively. The probabil-
ity of death at the end of follow-up (239 mo) was 50%
(95%CI: 33-70).

The Kaplan-Meier curves of EFS, CSS, and OS prob-
abilities are shown in Figure 1, with T2 and T3 patients
subdivided by post-RT stage.

DISCUSSION

TEM has been devised to remove adenomas localized in
the middle and upper rectum!”.

Local cancer resection has been performed for many
years in selected elderly, high-risk patients, and in those
who refused permanent colostomy, as well as for pallia-
tive therapyn'lzJ. Although the gold standard approaches,
Z.e., anterior and abdominoperineal resection, have pro-
vided excellent results in terms of local recurrence and
survival rates, they are dearly paid for by a high incidence
of complications and impaired quality of life (anorec-
tal, sexual and urinary dysfunction). On the other hand
some conventional sphincter-preserving techniques, such
as transanal resection with a Parks retractor, are associ-
ated with an unacceptably high rate of recurrence (up
to 29%). Unlike conventional transanal excision with an
anal retractor, TEM offers an exceptionally good view of
the whole rectum and enables precise removal of lesions
located not only in the lower and middle rectum, but also
in the upper rectal area. It also affords highly precise dis-
section and full-thickness excision with a suitable margin
(ablation with 1 cm of free margin and with the largest
possible amount of adjacent perirectal fat).

Over time the TEM indications have been extended
to include selected patients with eatly rectal cancer.

Local excision is considered as a curative approach
for primary tumours limited to the mucosa or invading
the submucosa without high-risk features (poor differ-
entiation, vascular and neural invasion, mucinous histol-
ogy and ulceration), as also reported in the guidelines
for colon and rectal cancer treatment (Clinical Guideline
Colorectal Cancer: The diagnosis and the management
of colorectal cancer; November 2011).

The first prospective randomized trial comparing
treatment of T1-NO rectal cancer by TEM »s anterior
resection was published in 1996; it described non-signif-
icant differences in local recurrence (4.2%) and five-year
survival (96%). The rate of local recurrence after local
resection of pT1 lesions using TEM is 4%-6% and is not
significantly different from the rates reported for conven-
tional surgerym].

None of our 120 T1 patients had a recurrence or dis-
tant metastasis or died from the tumout.

Our study demonstrated that TEM provides compa-
rable results to open surgery in terms of survival, but be-
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Figure 1 Survival analysis. A: Patients with preoperative T1 lesions; B: Patients with T2 lesions before radiotherapy (RT); C: Patients with T3 lesions before radio-

therapy.

ing a minimally invasive procedure, it also offers superior
outcomes under most other respects.

An extension of the indications to include more ad-
vanced lesions is a matter of debate; however, advances
in neoadjuvant RT techniques and chemotherapy have
enabled exploration of multimodal treatment strategies
to improve local control rates.

Preoperative CRT reduces local recurrence rates and
improves OS compared with surgery alone, and it is more
effective than postoperative RT™*"” ). Tt has the po-
tential to induce tumour downstaging, thus enabling less
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radical surgery, sphincter preservation, eradication of any
micrometastatic disease (locoregional and distant) eatly
in the treatment course, and a reduction in complication
rates, thereby enhancing quality of life. Preoperative RT
also offers biological (decreased tumour seeding at the
time of surgery and increased radiosensitivity because of
greater cell oxygenation) and functional advantages (pos-
sibility of converting coloanal resection to local excision).
An additional benefit in patients with locally advanced
unresectable disease is an increased resectability rate.
Preoperative chemoradiation does not add to the overall
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surgical complication rate, including wound infection and
anastomotic leaks. Local excision is associated with low
mortality and a very low rate of complications compared
with major resection.

However, successful TEM performance rests on the
key factors of patient selection, preoperative staging
of the primary rectal tumour, and assessment of node
involvement. Even though EUS and MRI have similar
sensitivities (67% »s 66%) and specificities (78% »s 76%)
in detecting nodal disease, both are highly operator-
dependent. MRI provides excellent imaging of th rectum,
mesorectum, fascia propria of the rectum, and other pel-
vic structures.

The role of TEM in managing T2-T3 lesions remains
controversial, and the technique is mainly applied to treat
older patients with co-morbidities or to perform palliative
surgery. The results of 100 TEM resections of small T2-
T3-NO-MO distal rectal lesions subjected to preoperative
high-dose RT at our institution were published in 2005.
The probability of local recurrence at 10-year follow-up
was 5%; the probability of metastasis was 2%; CSS was
89% and OS was 72%. These rates are not significantly
different from those obtained with radical or laparoscop-
ic surgery at our institution """,

In our 185 selected patients with T2 rectal lesions,
preoperative CRT and TEM involved a probability of
local recurrence and metastasis of 13% (95%CI: 8-18).
DFS in pT2 patients at the end of follow-up was 93%
(95%CI: 88-97).

Neither local recurrence nor distant metastasis arose
in patients whose tumour had been downstaged or in
those where the tumour mass had been greatly reduced
(= 50%). We thus agree with previous reports that re-
sponse to CRT is the strongest predictor of successful
local excision™****".,

The role of TEM in patients with T3 lesion has been
less frequently explored, and radical surgery remains the
gold standard treatment for these lesions. Local exci-
sion is restricted to patients with high co-morbidities,
advanced age, high ASA grade and to those who refuse
conventional resection. In a previous study of neoad-
juvant therapy and TEM in a selected group of 120 pa-
tients with T3 lesions before RT™, we reported a prob-
ability of local recurrence and metastasis of 12% (95%CI:
5-17), and a DFS at the end of follow-up of 89% (95%CI:
83-94): these rates are similar to those of open or laparo-
scopic surgery.

In conclusion, TEM can be considered as a first-line
treatment for rectal adenoma and T1 rectal cancer. In
T2-T3 rectal cancer, patient selection and preoperative
CRT are mandatory to achieve results comparable to
those of major surgery. Randomized studies are needed
to gain further insights into the possibility of extending
the indications for TEM.

COMMENTS

Background

Rectal cancer has a high incidence that increases with age and requires a mul-
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tidisciplinary approach (radiologist, gastroenterologist, surgeon, oncologist and
radiotherapist) to reduce the cancer mortality rate. Traditional surgery provides
excellent results in terms of local recurrence and distant metastasis, but carries
a high rate of mortality and postoperative complications, in addition to severely
affecting quality of life.

Research frontiers

Early diagnosis (by faecal occult blood test, colonoscopy, and digital rectal
examination) and promotion of minimally invasive surgical approaches are the
current challenges for this disease.

Innovations and breakthroughs

In the 1980s, Buess developed a new surgical tool based on a modified recto-
scope with a magnified operative field that allows the removal rectal lesions by
full-thickness excision. Neoadjuvant chemoradiotherapy can frequently down-
stage rectal lesions and even induce a complete response.

Applications

In their experience, selected patients with rectal cancer and no nodal involve-
ments can benefit from transanal endoscopic microsurgery (TEM) local excision
(T1NO lesions immediately, T2-T3-NO after neoadjuvant therapy), experiencing
a low rate of postoperative complications and a limited impact on quality of life.
The oncological results are similar to those of traditional surgery.

Peer review

The authors present their experience with 425 patients who underwent TEM.
This is a retrospective study, but the TEM sample is large and valuable as a
reference. The results are exciting.
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