
Abstract. Background: The aim of the study was to evaluate
the pathological response (pTNM), local relapse and overall
survival (OS) in clinical T3N0M0 (cT3N0M0) rectal cancer
after a neoadjuvant chemoradiotherapy (CHT-RT) with
5-fluorouracil (5-FU) continuous infusion (c.i.) (± oxaliplatin)
or bolus or capecitabine (an oral fluorpyrimidine). A
secondary endpoint was to identify the local relapse rate and
OS in those patients also receiving an adjuvant chemotherapy.
Patients and Methods: From January 2000 to January 2006, 48
consecutive cT3N0M0 rectal cancer cases neoadjuvantly
treated were retrospectively examined. Variables considered
were age, gender, modality of 5-FU administration and tumour
site. Results: Median age was 64 years (range, 22-84 years)
and the male:female ratio was 28:20. All the patients received
the full course of CHT-RT. Twenty-eight patients received c.i.
5-FU neoadjuvant chemotherapy, 17 received bolus 5-FU
administration and 3 patients received capecitabine-based
therapy. The mean number of chemotherapy weeks was 4.9
(range, 2-6). A total of 85.4% of patients were operated on
without relevant postoperative complications but another 4 are
awaiting surgery. Twenty-one patients had a lower (≤5 cm from
the anal verge) and 27 had a middle rectal lesion (from 6 to
10 cm). In those patients with the lower site of lesion, a
sphincter-saving (SS) procedure was achieved in 88.9% .
Downstaging was reported in 66.7% . Ninety percent of cases
are still free from progression after a median follow-up of 22.1
months; 7.5% are dead. Conclusion: The down-staging, the
good level of SS and the disease-free survival (DFS) obtained
here suggests that a neoadjuvant therapy may also be useful
for stage II rectal cancer at diagnosis. The use of a
postoperative chemotherapy should probably be outlined better.

Postoperative adjuvant combined chemoradiotherapy (CHT-
RT) has long been considered standard treatment for locally
advanced rectal cancer (T3-T4 and/or positive lymph
nodes) (1). Nowadays, however, combined preoperative
CHT-RT has gained popularity and is accepted worldwide
as a valid option in the treatment of locally advanced,
middle to lower rectal cancer. This approach allows high
rates of tumour resectability (2, 3), sphincter-saving
procedures (4, 5) and down-staging (3, 6, 7); it has also
been reported to improve local control and 5-year survival
rates (3, 6, 8-10). To date, 5-fluorouracil (5-FU) (bolus,
infusional or peroral, unmodulated or biochemically
modulated) has been studied most (11-15). Continuous
infusion (c.i.) of 5-FU was shown to be associated with a
different type of toxicity (from neutropenia to palmar-
plantar erythrodysesthesia) and a better response rate (RR),
but not overall survival (OS), than bolus administration
(pathological complete remission, pCR, of 67% versus
10% ) (16-18). 5-FU is the most utilised drug in the
neoadjuvant setting. However, its usefulness as preoperative
therapy in T3N0M0 disease is not known.

Following rectal cancer resection, adjuvant CHT-RT is
usually recommended in order to reduce the incidence of
local recurrence and improve survival. However, recent
experience with rectal cancer resection utilizing sharp
dissection and total mesorectal excision has resulted in a
reduction in local recurrence rates, especially in T3N0M0
cases, to as low as 5% without adjuvant treatment. For this
reason, in selected patients with stage II rectal cancer, the
standard use of adjuvant therapy for local control is not
justified. Nowadays, in fact, adjuvant chemotherapy for
colorectal carcinoma has been found to improve survival
of patients with stage III disease (N-positive). Yet, the
usefulness of chemotherapy in patients with stage II (any
TN0M0) continues to be debated and it is likely that only
those patients with a poor prognosis will receive adjuvant
chemotherapy. Biological prognostic factors may allow
further insight into the optimal treatment strategy for these
patients.
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The purpose of this retrospective study was to determine
the usefulness of CHT-RT followed by a mesorectal excision
of middle or lower T3N0M0 rectal cancer in terms of local
control and OS and the role of adjuvant therapy.

Patients and Methods

From January 2000 to January 2006, 48 consecutive cT3N0M0
rectal cancer cases out of all neoadjuvantly treated cases were
retrospectively examined at the Medical Oncology Division, Istituto
Oncologico Veneto, Padova.

Eligibility criteria. Inclusion criteria were: histologically proven
rectal carcinoma located up to 10 cm from the anal verge by rigid
proctoscopy, no synchronous colon cancer as assessed by
colonoscopy, clinical stage II (cT3N0M0) following transrectal
ultrasonography and/or pelvic computed tomography (CT) scan, no
distant metastases as assessed by abdominal and thoracic CT scan,
Eastern Cooperative Oncology Group performance status 1,
adequate haematological, liver and renal function [neutrophils
≥1.5×109/l, platelet count ≥100×109/l, creatinine <140 μmol/l,
creatinine clearance 60 ml/min, total bilirubin concentration ≤1.5
times the upper normal limit (UNL) and liver transaminase or
alkaline phosphatase concentrations ≤2.5 times the UNL]. Each
patient gave their written consent before starting treatment.

Patients were excluded if they had had prior RT to the pelvic region
or previous cytotoxic chemotherapy, or if they had other synchronous
cancer. Patients suffering from the following conditions were also
ineligible: inflammatory bowel disease, malabsorption syndrome, serious
uncontrolled active infection, psychiatric disorders or psychological
disabilities thought to adversely affect treatment compliance.

RT. RT was delivered with a linear accelerator using 6 MV photons
and a three- or four-field box technique with the patient in the prone
position. The 3D planning target volume was designed to include
all macroscopically identified disease, the entire mesorectum with
margin and the internal iliac and presacral nodes up to the level of
the fifth lumbar vertebra (superior border: L5/S1 junction). The
distal border was 3 cm below the distal extent of the primary tumour
or at the bottom of the obturator foramina. The lateral borders
extended 1.5 cm lateral to the widest bony margins of the true pelvic
side walls. The field also extended to the posterior aspect of the
symphysis pubis or anterior margin of the symphysis pubis, with
shielding of the anterior parts of the bony sacral margin. All patients
received a total dose of 50.4 Gy (45 Gy/25 fractions in 5 weeks to
the posterior pelvis followed by 5.4 Gy/3 fractions boost to the
tumour), as specified according to the International Commission on
Radiation Units and Measurements 50 report with daily fractions of
1.8 Gy on 5 consecutive days per 5.5 weeks.

Chemotherapy. 5-FU was delivered by c.i. at a fixed dose of 225
mg/m2 daily ± oxaliplatin 60 mg/m2 weekly or by bolus 450 mg/m2
weekly, continuously for approximately 5.5 weeks, from the first to
the last day of RT. In some cases, capecitabine was substituted for 5-
FU and it was delivered at 825 mg/m2 twice daily Monday-Friday of
weeks 1-5 (a total of 25 days’ dosing).

Dose modification. The following recommendations for
chemotherapy dose reductions were applied. In patients who

experienced grade 3 toxicity, according to the National Cancer
Institute Common Terminology Criteria, Version 3 (NCI-CTC) (19),
5-FU treatment was interrupted until the toxicity resolved to grade
0-1 and appropriate symptomatic and prophylactic treatment was
administered. When the toxicity resolved to grade 0 or 1, treatment
was continued at 75% of the original dose at the first appearance
of the respective toxicity.

The RT schedule for ≤2 grade toxicities was not modified unless
the severity worsened. If grade 4 toxicities developed, CHT-RT was
discontinued, unless the Investigators’ Committee considered it to
be in the best interest of the patient to continue at 50% of the
original 5-FU dose, once toxicity had resolved to grade 0-1. Patients
were monitored by weekly history, ECOG performance status,
clinical examination, full hematology, blood biochemistry and liver
function tests.

Surgery. Four to six weeks after completion of CHT-RT,
resectability was assessed by clinical examination and a CT scan of
the pelvis. In low-lying tumors, the possibility of sphincter
preservation was determined by the surgeon at the time of surgery.
The following general guidelines were followed: A pelvic CT scan,
endosonography of the rectum and/or rectosigmoidoscopy and CEA
post CHT-RT were performed within 2 weeks of the planned
surgery date; intended type of operation was documented at
baseline; total mesorectal excision (20) (TME) was performed
where technically feasible; defunctioning stoma was highly
recommended for lower rectal lesions with reversal at the surgeon’s
discretion but it was recommended that this take place after
completion of adjuvant chemotherapy; surgeon had to document the
type of surgery performed and completeness of the procedure
(mesorectal fascia intact, mesorectal fascia breached, or obvious
margin involvement) postoperatively.

Histopathological assessment of response to chemoradiotherapy.
Surgical specimens were reviewed by two pathologists who were
unaware of the patients’ outcome and reported findings following
the American Joint Committee on Cancer TNM classification (21).

Response of the primitive tumor was considered a down-staging
or either T and/or N compared to baseline parameters, while response
of metastases was registered according to WHO criteria (22).

Study design, definitions and end points. The primary objective of
the study was to evaluate the pTNM, local relapse and OS in
cT3N0M0 rectal cancer after a neoadjuvant 5FU-based CHT-RT. A
secondary endpoint was to identify the local relapse rate and OS in
the group of those patients also receiving adjuvant chemotherapy.

Any pT0N0M0 was defined as pCR; any cT or cN reduction was
defined as partial remission (PR); any cT or cN increase or any M1
was defined as progressive disease (PD).

Chi-squared or Fisher’s exact tests were used to evaluate
prognostic factors for response. Median time to progression (TTP)
was defined as the time from the start of neoadjuvant chemotherapy
to local or systemic progression, or to death from any cause. OS
was computed from the start of chemotherapy to death from any
cause. Survival of patients lost at follow-up was checked by phone
interview or by consultation of municipal records and was censored
at the latest date they were known to be alive.

Median TTP and OS were estimated using the Kaplan-Meier
method (23). Prognostic factors for survival were tested by means
of a two-sided log-rank test.
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Results

Patients characteristics. From January 2000 to January 2006,
48 consecutive cT3N0M0 rectal cancer patients out of all those
neoadjuvantly treated were retrospectively examined at the
Medical Oncology Division, Istituto Oncologico Veneto, in
Padova (Table I). The median age was 64 years (range 22-84
years). Within these 48 patients, 3 (6.25% ) patients received
a neoadjuvant chemotherapy with capecitabine, 6 (12.5% )
with c.i. 5-FU and oxaliplatin, 17 with bolus 5-FU (35.4% )
and 22 (45.8% ) with c.i. 5-FU alone. In total, 41 patients
(85.4% ) underwent surgery and 4 are still awaiting surgery, 2
were lost from follow-up and 1 died during treatment for a
cause not disease-related. Thirty-two patients (78% of those
operated) underwent TME. An SS was observed in 88.9% of
the operated patients with low rectal cancer.

Only 17 out of 41 patients (41.5% ) who underwent
surgery received an adjuvant treatment: 4 patients received
5-FU/leucovorin (LV) by bolus, 8 had a Machover regimen,
3 a FOLFOX 4 regimen and 2 a capecitabine-based therapy.

Toxicities. Grade 3-4 gastrointestinal toxicities after
neoadjuvant therapy occurred in 4 (8.3% ) of all patients and
consisted primarily of diarrhea; only 3 patients (6.25% )
experienced grade 4 cutaneous toxicity. Nausea, vomiting,
mucositis, asthenia and hematological toxicity were more
frequent but of low grade (Table II).

Seven out of 16 elderly patients versus 12 out of 32
younger patients developed some toxicity of grade 2 or more,
but with no significant difference in frequences (p=0.67).

Ten out of 17 patients receiving bolus 5-FU developed
significant toxicities of grade 2-4 compared to 9 out of 31
patients treated with c.i. 5-FU or with capecitabine
(p=0.043). One patient died during CT/RT, but this death
was due to causes other than treatment toxicity.

Compliance and dose modifications. All patients received the
full course of RT, with a total dose of 50.4 Gy, while a total
of 6 weeks of chemotherapy was only administered to 34
patients (75% ). The mean number of weeks was 4.9, ranging
from 2 to 6 weeks. Eight patients had to interrupt
chemotherapy prematurely because of toxicity, 3 because of
refusal and 1 because of death not disease-related. Two
patients treated with capecitabine (an oral fluoropyrimidine)
received 5 weeks of therapy according to the protocol.

Surgical morbidity. Six weeks after completion of CHT-RT,
patients were reassessed for surgery. With the exception of
the four patients who are still awaiting surgery, the two who
were lost from follow-up before surgery and one who died
during treatment for a cause not disease-related, 41 patients
(85.4% ) were operated on. All tumors were radically
resected without relevant postoperative complications.

Twenty-one patients (43.7% ) underwent rectal anterior
resection (RAR), 11 (22.9% ) low anterior resection (LAR)
(1 progressed patient also underwent liver metastases
resection), 4 (8.3% ) left colectomy, 2 (4.2% ) abdominal
perineal excision (Miles), 1 (2.1% ) Hartman, 1 (2.1% ) local
excision and 1 proctocolectomy (2.1% ).

Pathological response. Within the 39 evaluable patients, 10
patients had pCR (25.6% ; 8 of whom had undergone TME)
and 16 PR (41.1% ; 13 of whom had undergone TME), for
an overall response rate (RR) of 66.7% . Seven patients
reported stable disease (SD) (17.9% ; 6 of them had
undergone TME). Four cases locally progressed (PD)
(10.2% ) and 2 locally and systemically progressed (5.2% );
in total, 3 out of these 6 patients were found to have positive
nodes at the re-evaluation. One patient underwent nonradical
surgery and another was operated on in another country
(Table III).
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Table I. Characteristics of 48 cT3N0M0 mid-low rectal cancer patients
and their tumors.

Characteristics No. %

Age (years)
Median 64 (range 22-84)
<70 32 66.7
≥70 to 84 16 33.3

Gender
Male 28 58.3
Female 20 41.7

Tumour distance from the anal verge
≤ 5 cm 21 43.7
5-10 cm 27 56.3

Table II. Incidence and maximum severity of adverse events.

NCI-CTC Grade

Toxicity 1 2 3 4

No. pts % No. pts % No. pts % No. pts %

Diarrhea 18 37.5 7 14.6 3 6.2 1 2.1
Nausea 5 10.4 0 0 0 0 0 0
Vomiting 48.3 1 2.1 0 0 0 0
Stomatitis 3 6.2 2 4.2 0 0 0 0
Proctitis 12 25.0 1 2.1 3 6.2 0 0
Dysuria 6 12.5 0 0 1 2.1 0 0
Fatigue/asthenia 9 18.8 1 2.1 1 2.1 0 0
Anemia 15 31.2 0 0 0 0 0 0
Leukopenia 14 29.2 3 6.2 0 0 0 0
Thrombocytopenia 4 8.3 0 0 0 0 0 0



Progression-free and overall survival. Thirty-six out of 40
patients evaluable for progression (90% ) are still free from
progression after a median follow-up of 22.1 months. The
Kaplan-Meier survival curves for all 48 patients is shown in
Figures 1 and 2. One of the patients with a pPD, also
systemically progressed 2 months after the end of the
adjuvant therapy; he is still alive. One of the patients with a
pPR developed systemic disease 5 years after the end of the
adjuvant therapy; he is also still alive. The only patient not
undergoing radical resection progressed 2 months after
surgery but did not undergo chemotherapy because of their
poor general condition; all information was lost because the
patient transferred to another Institution. Median TTP was
not evaluable.

Due to the low number of progressions registered, the
prognostic role of the response to neoadjuvant CHT-RT
could not be assessed. All pCR and SD patients are still alive
and disease free, independently of adjuvant chemotherapy
administration. One out of 16 patients with PR (6.25% )
progressed after 5 years; he had received 5-FU + oxaliplatin
as neoadjuvant and Machover regimen as adjuvant therapy
and is still alive. One of two patients adjuvantly treated (5-
FU/LV by bolus administration) for a local PD was also
found to have a systemic disease 2 months after the end of
adjuvant chemotherapy; he has been neoadjuvantly treated
with bolus 5-FU and he is still alive (Table IV).

Three patients (7.5% ) have died: one of them died before
the end of neoadjuvant treatment for a cause not disease-
related; another (82 years old) died 3 months after surgery
(at the histological exam local PD was observed) and the
third died 9 months after surgery (at the histological exam
local and systemic PD was observed). At the time of writing,
93.7% of patients are still alive.

Subgroup analysis. Males and females had a RR of 69.2%
and 61.5% , respectively (p=0.44). Being under 70 years of
age was not significantly prognostic for tumour response
(69% ) compared to patients ≥70 years of age (60% ,

p=0.44). Patients with middle and low lesions had RR of
65.2% and 73.3% , respectively (p=0.43).

Fourteen patients who received neoadjuvant 5-FU-bolus
chemotherapy had a lower percentage of response (57.1% )
compared to those who received c.i. 5-FU (alone or with
oxaliplatin), or capecitabine (72% ), without statistical
significance (p=0.28).

Due to the small number of events, the prognostic role of
the type and response to neoadjuvant chemotherapy as well
as administration of adjuvant chemotherapy could not be
assessed.

Adjuvant treatment administered to 30% pCRs, 31.2%
pPRs, 100% SD and 50% PD patients could not be assessed
for a prognostic role in progression and OS.

Discussion

Preoperative CHT-RT is a well-established treatment for
locally advanced mid-low rectal cancer. One of the potential
advantages of this approach is the down-staging of the tumor
and SS, a local relapse reduction and an increased OS (2, 8,
16, 24, 25). An open question is the utility of neoadjuvantly
treating stage II of disease or not (independently of the site
of the lesion being middle or low) and the utility of an
adjuvant therapy for all these patients or only for those
patients with a worse pTNM. In fact, patients with cT3N0M0
usually have a 2% risk of mesorectal nodal metastases at
surgery even if they are yT0 at the reevaluation after a CHT-
RT treatment; the risk is about 15% if yT1, 17% if yT2 and
38% if yT3 (24).

This retrospective study was undertaken to evaluate the
impact of preoperative CHT-RT followed by adjuvant
chemotherapy or not on the outcome (DFS and OS) and SS
in only cT3N0M0 mid-low rectal cancer.
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Table III. Pathological local response among the 39 valuable patients.

pTNM No. patients (% )

CR 10 (25.6)
PR 16 (41.1)
SD 7 (17.9)
PD 6 (15.4)
Total 39 evaluable patients

CR, complete remission; PR, partial remission; SD, stable disease; PD,
progressive disease; NA, not available. [One patient was not radically
resected (the histological exam was lost); two other patients
systemically progressed].

Table IV. Adjuvant treatment according to pathological local response.

pTNM (No. patients) Type of chemotherapy No. patients (% )

CR (10) FOLFOX 4 2 (20% )
Machover 1 (10% )
Total 30 %

PR (16) Machover 2 (12.5% )
Capecitabine 2 (12.5% )
5-FU/LV by bolus 1 (6.2% )
Total 31.2 %

SD (7) Machover 5 (71.4% )
5-FU/LV by bolus 2 (28.6% )
Total 100 %

Local PD (4) FOLFOX 4 1 (25% )
5-FU/LV by bolus 1 (25% )
Total 50 %

CR, complete remission; PR, partial remission; SD, stable disease; PD,
progressive disease; 5-FU, 5-fluorouracil; LV, leucovorin.



Our findings showed a trend (though not statistically
significant) of the tumor response following preoperative
CHT-RT depending on the modality of treatment used: a
better tumor response was achieved after CHT-RT with c.i.
5-FU or capecitabine than with bolus 5-FU (p=0.27) (24).
A tumor status down-staging was observed in 63.4% of
cases and a pCR (pT0N0) in 24.4% patients (46.1% of all
responder patients were treated with c.i. 5-FU, 30.8% with
bolus 5-FU; 15.4% with c.i. 5-FU and oxaliplatin and 7.7%
with capecitabine) (in concordance with literature data) (16-
18, 26-28). Moreover, grade 2 or more toxicities were less
frequent with c.i. 5-FU compared to bolus (p=0.043),
therefore the c.i. regimen as neoadjuvant treatment is
preferrable. An SS was observed in 88.9% of the operated
patients with low rectal cancer lesions.

Since being over 70 years of age did not negatively influence
the incidence of toxicities (p=0.67), age should not be
considered a barrier for neoadjuvant CHT-RT for rectal cancer.

Only 17 out of 41 surgically treated patients (41.5% )
received an adjuvant treatment (independently of the pTNM)
and 11.8% interrupted it prematurely for refusal. Among all
these 17 patients, complete responders and patients with an SD
after CHT-RT are still alive and disease free; literature data
commonly report a 5-year local control and OS of 100% and
81% for pT0N0M0 patients and of 79% and 66% ,
respectively, for pT3N0M0 patients (6). A total of 6.25% of
those who achieved pPR systemically progressed at 5 years;
literature data report a 5-year local control and OS of 88% and
91% for pT1-2N0M0 patients (6) (Table IV). Unlike literature
data which report a local relapse rate of about 22-35% in
cT3N0M0 patients, in our study we observed only 9.7% cases
of local relapse and 4.9% cases of local and systemic

progression. The only relapsing patient was neoadjuvantly
treated with bolus 5-FU, was not radically resected and did not
receive any adjuvant therapy; he is still alive.

At present, 90% of our patients are still free from
progression after a median follow-up of 22.1 months, while
7.5% have died. Contradictory to other authors (26-28),
neoadjuvant CHT-RT response was not assessed as a
prognostic factor for survival probably because of the low
number of analysed patients and short follow-up (24).

Depending on features of the cancer, approximately 60%
of patients with T3N0M0 rectal cancer are cured without
evidence of cancer recurrence following treatment with
surgery alone. Despite undergoing complete surgical removal
of tumour, 25-40% of patients with stage II rectal carcinoma
experience recurrence of their disease with a 5-year survival
of 43-71% . It is important to realize that many patients with
stage II disease already had small amounts of cancer that had
spread away from the rectum and were not removed by
surgery. These cancer cells are referred to as micrometastases
and cannot be detected with any of the currently available
tests. The presence of these microscopic areas of cancer
causes the relapses that follow treatment with surgery alone.
An effective treatment is needed to clean the body of
micrometastases in order to improve the cure rate achieved
with surgical removal of the cancer. The administration of
cancer treatment following local treatment with surgery is
referred to as “adjuvant” therapy.

Actually, in our small 6-year study we reported 90% of
cases as still being free from progression after a median
follow-up of 22.1 months. Tumor down-staging and
resectability rates were high. Moreover, excellent treatment
response allowed two-thirds of the patients with low rectal
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Figure 1. Cumulative survival of 48 patients (25 censored). Figure 2. Time to progression in 40 patients (19 censored).



cancer lesions to have an anal sphincter-sparing procedure.
We did not find any influence on local relapse regarding the
type of neoadjuvant or adjuvant treatment but the results
were more optimistic than those observed in the literature
data. We conclude (despite the small number of patients
homogenously treated, the retrospective character of
collected data and the very short follow-up) that a
neoadjuvant therapy may also be useful for stage II rectal
cancer at diagnosis, especially for those patients with low
lesions. The use of a postoperative chemotherapy should
probably be outlined better. A previous trial in our
Institution reported, in fact, that the pretreatment T stage
and not the pTNM stage was a significant prognostic factor
for outcome (8) but, because the number of events
(recurrences and deaths) was low and so as to enable
statistical analyses, preoperative stage cT2 patients were
considered together with cT3 stage patients, postoperative
stage pT0 patients were considered together with pT1 stage
patients, and pT3 stage patients were considered together
with pT4 stage patients. This fact could have influenced the
results in these subcategories of patients in some way.

The number of T3N0M0 patients is not so high but, with
the introduction of chemoprevention with fecal occult blood
and colonoscopy, it could increase in the following years
becoming a crucial problem. In the future, only by unifying
results from different institutions in prospective studies will
it actually be possible to get better insight not only into the
role of neoadjuvant therapy in cT3N0M0 mid-low rectal
cancer patients, but also into the utility of adjuvant
chemotherapy in the same patients.
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