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Abstract
Background: Neoadjuvant therapies have significantly
improved local control and survival of patients with
rectal cancer. Nevertheless, although a complete path-
ologic response can be achieved in 30% of cases, a
transabdominal surgical resection is always required.
This study aimed, for the first time, to test in the liter-
ature the feasibility of local excision combined with
transanal endoscopic microsurgery (TEM) as a surgical
option for patients treated with neoadjuvant chemora-
diation.
Methods: Between July 1997 and December 2002, 30
patients with rectal cancer affected by an extraperitoneal
tumor entered a protocol consisting of neoadjuvant
chemoradiation followed by surgery. The surgical
treatment, consisting of open surgery, local excision, or
TEM, was planned according to the patient�s clinical
response after chemoradiation and distance from the
anal verge.
Results: A significant clinical downstaging was observed
in eight patients. Five of these patients underwent TEM,
and three had local excision. Consequently, open sur-
gery was performed for 22 patients. Histology showed
six cases of complete pathologic response: three in the
open surgery group and three in the transanal excision
group. After a mean follow-up period of 47 months, the
disease-free survival rate was 77% in the open surgery
group and 100% in TEM or local excision group.
Conclusions: The findings suggest the complementary
feasibility of TEM and local excision after neoadjuvant
chemoradiation. However, randomized trials are needed
to confirm the oncologic safety of this approach.
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Adenocarcinoma of the rectum is one of the most
common causes of mortality attributable to cancer in
western countries. The 5-year survival rate after surgical
treatment does not exceed 50% because of local recur-
rence and distant metastases [1, 2]. Historical data show
that in the absence of distant metastases, the prognosis
is related to local invasion and lymph node involvement.

Local recurrence causes severe deterioration of
clinical conditions and quality of life, and the median
survival time is 10 to 12 months [3, 4]. Fecal inconti-
nence and tenesmus are frequently reported. Pain, a
significant cause of clinical worsening, is very difficult to
treat effectively [5].

Total mesorectal excision (TME) and neoadjuvant
treatments have been shown to improve the results of
rectal cancer treatment, reducing the local recurrence
rate [6] and improving survival [7]. As a consequence,
the use of neoadjuvant treatment and radical surgery,
including total mesorectal excision, is now considered to
be an effective approach for patients with rectal cancer.
It is reported that radiotherapy alone determines a
complete pathologic response in about 30% of patients
[8].

On this basis, Marks et al. [9] in 1988 first reported
the use of neoadjuvant high-dose radiation therapy with
full-thickness transanal excision in a series of 16 patients
affected by early rectal cancer. Their article confirmed
that local excision of early pretreated tumors can be
performed safely with low morbidity and mortality rates
and a local recurrence rate ranging from 0% to 3%.
Because of infiltrated margins, two-step surgery was
performed in less than 5% of all patients.

Similar results have been confirmed by more recent
papers [10–13]. Concerning transanal endoscopic
microsurgery (TEM), Lezoche et al. [14] recently re-
ported the results for 40 patients with T2 rectal cancer
treated using preoperative therapy and TEM excision.
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of 56 months was 5%, and the results in terms of sur-
vival were similar to those for a group of patients treated
with laparoscopic resection.

Although TEM and local excision have been de-
scribed as surgical options after neoadjuvant therapy,
they never have been used in combination. These two
techniques, both characterized by a transanal approach,
have similar oncologic effectiveness, but a substantial
technical difference. Local excision is extremely useful
for very low rectal tumors where TEM cannot be per-
formed. On the other hand, TEM also can remove le-
sions of the upper rectum.

This report describes the results for a series of 30
consecutive patients with rectal cancer who underwent
neoadjuvant therapy followed by open surgery, TEM,
or local excision depending on the clinical restaging
performed after chemoradiation and the distance of the
tumor from the anal verge. This study aimed to verify
the feasibility of this complementary transanal approach
in selected cases.

Materials and methods

From July 1997 through December 2002, 98 patients with rectal cancer
were observed at the Campus Bio-Medico University and considered
for enrollment in a prospective protocol that included preoperative
chemoradiation and surgical treatment. The protocol was approved by
the institutional review board at our university.

All the patients underwent a pretreatment workup that included
thoracic, abdominal, and pelvic CT scan; transanal ultrasound; barium
enema of the rectum; pancolonoscopy (including biopsy); complete
proctologic evaluation (digital examination and proctoscopy); and
tumor marker (carcinoembryonic antigen, cancer antigen 19.9) levels.

The inclusion criteria required tumor locationwith the lower pole of
the tumor ranging 0 to 10 cm from the anal verge; histologically proven
adenocarcinoma; age younger than 75 years; clinical stage T2–T4, anyN
or M0; no prior pelvic radiotherapy; no synchronous other than in situ
cervix or nonmelanoma skin malignancies; absence of cardiovascular
contraindications; granulocyte count greater than 300 per ml; hemo-
globin concentration greater than 10 g/ml; platelet count greater than
100,000 per ml; serum creatinine value lower than 1.5 mg/dl; no major
undercurrent disease; and informed consent.

Preoperative chemoradiation was started within 10 days after
completion of tumor staging. All the patients underwent concomi-
tant chemotherapy and irradiation according to the following
schedule: 5-fluorouracil (5-FU) 1,000 mg/m2 for 5 days in continu-
ous intravenous (IV) infusion, cisplatinum (CDDP) 60 mg/m2 IV
bolus on day 1, and 29 mg/m2 of PLAFUR-5 [15] or 15 mg/m2 of
PLAFUR-5 modified in continuous venous infusion for 5 days.
Both 5-FU and CDDP in continuous venous infusion were admin-
istered the first and last weeks of radiotherapy. The cisplatinum
administration method (bolus or IV) was decided on the basis of
toxicity data. Concurrent radiotherapy was delivered with standard
fractionation (1.8 Gy/day) 5 days per week for a total dose of 50.4
Gy. A linear accelerator with 6 to 10 MV of nominal energy was
used in all cases. A multiple-angled fields technique and immobili-
zation devices were adopted to reduce intestinal irradiation.

Clinical restaging was planned 6 weeks after neoadjuvant treat-
ment. This included thoracic abdominal and pelvic computed tomog-
raphy (CT) scan, transanal ultrasound, proctoscopy, barium enema,
and tumoral marker levels. The response to presurgical treatment was
always evaluated by the radiologist together with the surgeon, the
medical oncologist, and the radiotherapist. Surgery was performed 6 to
8 weeks after completion of neoadjuvant treatment.

Patients were considered eligible for transanal excision only in
presence of a significant clinical response. We considered a clinical
response as significant if the following were observed:

• No mesorectal involvement on ultrasound or CT scan (ycT1-2).
• No lymph node involvement (ycN0). Loco-regional lymph nodes

were defined as positive if they appeared larger than 1 cm in
diameter on ultrasound or CT scan.

• No fixity at digital examination.
• Mucosal involvement reduced to a scar smaller than 2 cm in
diameter at proctoscopy.

The study design is summarized in Fig. 1. Informed consent for
transanal excision was never denied by eligible patients.

Transanal excision was performed with conventional local exci-
sion or TEM, depending on the tumor distance from the anal verge:
local excision in the case of lesions located 4 cm or less from anal verge
and TEM for upper tumors. Candidates for transanal excision were
evaluated the day before surgery by the treating surgeon, who assessed
tumor distance from the anal verge and technical feasibility. At this
time, the surgeon also decided the type of technique (TEM or con-
ventional) to be performed.

Conventional local excision consisted of a full-thickness excision
performed with electrocautery using a Parks dilator. Routine fresh-
sampling histologic examination of the specimen margins was per-
formed. The rectal wall was closed with absorbable sutures.

Transanal endoscopic microsurgery was performed according to
the technique previously described by Buess et al. [16]. Carbon dioxide
insufflation and a stereoscopic optical system allowed the surgeon to
observe a three-dimensional operating field. Special endoscopic tools
provided good visualization of the rectal lumen and the possibility of
suction and washing out, allowing good excision of the lesion and
wound suturing. After histologic confirmation that specimen margins
were negative, the procedure was concluded by closure of the rectal
wall with a continuous suture secured by silver clips.

For all the cases, intra- and postoperative morbidity as well as
mortality data were prospectively collected. After discharge from the
hospital, all the patients underwent strict follow-up assessment. This
included a clinical evaluation every 30 days for the first year as well as
transanal ultrasound or pelvic Magnetic resource (MR), proctoscopy,
marker levels, and digital examination every 2 months for the first year
and every 4 months for the second year. A colonoscopy was performed
6 months after surgery. A total body CT scan was performed 6, 12, 24,
and 36 months after surgery.

Results

On the basis of the inclusion criteria, 30 of 98 patients
(mean age, 64 years; range, 49–75 years; 21 men and 9
women) entered the protocol. The most common rea-
sons for exclusion were age (35 patients) and the pres-

30 ENROLLED PATIENTS 
any T, any N, M0

Neoadjuvant chemoradiation 

Clinical Re-staging 

Significant  response (8) 
Conventional local 
excision or T.E.M. 

positive margins 

Not significant response (22)

Trans-abdominal surgery

Fig. 1. Study design.
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ence of distant metastases (20 patients). Table 1 presents
the patients� characteristics, and Table 2 presents the
results of pretreatment staging. In all cases, chemora-
diation could be fully delivered. Data regarding this
treatment are presented in Table 3.

All the patients underwent clinical restaging 6 to 8
weeks after completion of treatment (Table 4). Tumor
downstaging was documented in 19 patients, but 8 of 19
patients showed a significant response. In one case, an
upstaging that consisted of multiple hepatic metastases
was shown.

Transanal excision group

On the basis of tumor distance from the anal verge,
TEM was indicated for five patients and conventional
excision for three patients (Table 5). There was no
perioperative mortality. Two postoperative complica-
tions were recorded in the TEM group: one case of
transient fecal incontinence and one case of rectal

bleeding. The mean postoperative time to these com-
plications was 5.3 days (range, 3–13 days). In one pa-
tient, residual islets of adenocarcinoma were found in
perirectal fat (ypT3). For this reason, the patient
underwent an anterior resection of the rectum. A com-
plete pathologic response was observed in three patients.

The mean follow-up period was 37 months (range,
24–66 months). No patient was lost to follow-up eval-
uation. One patient experienced a mucosal recurrence 10
months after surgery and underwent an abdominoperi-
neal resection. There were no cases of lymph node
recurrence or distant metastases. At this writing, all the
patients are free of disease.

Open surgery group

A total of 22 patients underwent open surgery, but be-
cause of one peritoneal carcinomatosis case diagnosed at
the time of surgery, a total mesorectal excision was per-
formed for 21 patients, and a temporary stoma was in-

Table 3. Chemoradiation-related toxicity

G1-2 (%) G3 (%)

Hematologic 30 5
Skin 25 0
Urinary 20 10
Gastrointestinal 22.5 2.5
Radiotherapy suspension 5 patients
Chemotherapy suspension No patients
Therapy delay No patients

Table 1. Patients� characteristics

Total number 30
Sex
Female/male 8/22 (26.6% vs 73.4%)
Age
Median (range) 65 (49–75 years)
ECOG score: n (%)
0 19 (63.3)
1 8 (26.6)
2 3 (10.0)
Clinical stage: n (%)
I 5 (16.6)
II 5 (16.6)
III 20 (66.8)

Table 2. Results of pretreatment staging

Stage before treatment

TNM N0 N+ Total

T1 — — —
T2 5 3 8
T3 3 14 17
T4 2 3 5
Total 10 20 30

TNM, tumor-node-matastasis

Table 4. Results of posttreatment staging

Stage after treatment N (N)a

TNM N0 N+ M+ Total

T1 — (—) — (—) — (—) — (—)
T2 17 (5) 4 (3) — (—) 21 (8)
T3 1 (3) 7 (14) 1 (—) 9 (17)
T4 — (2) — (3) — (—) — (5)
Total 18 (10) 11 (20) 1 (—) 30

a Pretreatment staging

Table 5. Patients submitted to local excision

Patient
no.

Distance from
anal verge (cm)

Stage before
treatment

Stage after
treatment

Surgery
performed

Size of the
specimens (cm)

Pathologic
staging

1 3 T2 N0 T2 N0 LE 3 ypT0
2 13 T4 N0 T2 N0 TEM 3.5 ypT2
3 2 T3 N0 T2 N0 LE 3 ypT1
4 8 T3 N0 T2 N0 TEM 4 ypT2
5 7 T3 N+ T2 N0 TEM 3 ypT3
6 2.5 T3 N+ T2 N0 LE 3.5 ypT2
7 12 T2 N0 T2 N0 TEM 3 ypT0
8 7 T2 N0 T2 N0 TEM 3 ypT0

LE, local excision; TEM, transanal endoscopic microsurgery
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traoperatively performed in 3 cases. There was no peri-
operative mortality. For two patients, postoperative
anastomotic leakage required a temporary stoma. The
mean postoperative time was 8 days (range, 6–14 days). A
complete pathologic response was observed in three pa-
tients.

The mean follow-up period was 48 months (range,
25–76 months). No patient was lost to follow-up eval-
uation. The disease-free survival rate was 77%. Local
recurrence occurred in three cases (13%).

Discussion

Surgeons consider the transanal approach to be an
appealing option because it results in no mortality, less
frequent and rarely life-threatening morbidity, shorter
operation time, and a shorter hospital stay [17]. In
addition, it allows rectum preservation and avoids the
risk of a stoma.

A complete pathologic response rate of 30% after
neoadjuvant therapy has been reported in the literature.
In addition, Habr-Gama et al. [18] showed that after
neoadjuvant chemoradiation, stage 0 rectal cancer is
associated with excellent long-term results irrespective
of surgical treatment. On this basis, a therapeutic
strategy for patients with rectal cancer that includes
neoadjuvant treatment and transanal excision or open
surgery according to tumor downstaging is an appealing
therapeutic algorithm. It could combine mini-invasivity
and radicality, avoiding overtreatment for a consistent
subset of patients. The choice of two local surgical ap-
proaches allows for better results in terms of organ
sparing with rectal continence salvage, independently of
tumor location.

To our knowledge, we have reported the first expe-
rience of TEM and local excision matched as a part of a
protocol. However, some considerations should be for-
mulated.

First, in our experience, the use of transanal excision
was conditional on the identification of downstaged
patients, and we substantially failed to recognize can-
didates correctly. In this sense, several authors have yet
described some difficulties, such as radiation-induced
fibrosis that interferes with tumor staging [1–20].

Second, when a local excision was planned, it seemed
quite difficult to recognize safely the whole area of the
initial tumor. The tumoral mass was reduced; healthy
mucosa was regenerated; and a small scar often was the
only residue of the initial tumor. Under these condi-
tions, the absence of neoplastic tissue in the surgical
margins and in the perirectal fat certainly does not imply
that the surgeon performed a radical resection. More-
over, it probably could justify the two cases of salvage
surgery in the transanal excision group. In conclusion,
only a strict follow-up program can justify a transanal
approach, and the patients should always be informed
about the possibility of a salvage surgery.

Further studies are needed to identify certain
molecular markers of tumoral aggressiveness and
responsiveness to presurgical treatment. More effective
diagnostic tools are required to identify true complete

response patients. Findings have shown positron emis-
sion tomography (PET) to be an effective diagnostic
instrument for identifying small areas of neoplastic tis-
sue with greater sensitivity than conventional tools [21].
Until these aspects are clarified, the use of transanal
treatments should be restricted to highly selected pa-
tients that can cooperate with strict follow-up programs.
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