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Purpose. We investigated survival and local recurrence in stage II-11I, mid-
dle and lower third rectal cancer patients who underwent total mesorectal
excision (TME) in recently ten years.

Methods. Medical records from January 1999 to December 2011 were re-
viewed and 103 patients with stage II-I1I, middle and lower third rectal
cancer (lower margin of tumor within 0-11 cm from anal verge) who re-
ceived potentially curative resection, were identified. We divided the pa-
tients into two groups: Groupl patients from January 1999 to December
2006, and Group 2 patients from January 2007 to December 2011. We an-
alyzed the clinical and oncological data from those patients.

Results. The 5-year overall survival (OS), and local recurrence (LR) rates
were 59%, and 16%, respectively in Group 1. The 5-year OS and LR rates
were 76% and 6%, respectively in Group 2. The patients in Group 2 had
better 5-year overall survival rate than Group 1 statistically significant (p
= 0.023). The patients in Group 2 had lower local recurrence rate than
Group 1, but not statistically significant (p = 0.0547). The sphincter pres-
ervation rate increased from 65% to 94% between two groups. The pa-
tients in Group 2 had better sphincter preservation rate (p = 0.002). The
patients in Group 2 had undergone neo-adjuvant concurrent chemo-radio-
therapy (CCRT) more frequently than Group 1 (p = 0.0001). So, the im-
provements are associated with neo-adjuvant CCRT.

Conclusions. In this study, the patients in Group 2 had better outcomes
than Group 1 including 5-year OS, 5-year LR and sphincter preservation
rate. The improvements of outcomes were found in patients with stage
II-111, middle and lower third rectal cancers who underwent TME in re-
cently ten years. The improvements are associated with neo-adjuvant CCRT.
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he treatment of rectal cancer is still a challenging

problem including how to reduce local recur-
rence rates, avoid permanent stomas and increase sur-
vivals. Before the introduction of total mesorectal ex-
cision (TME),' the local recurrence rate after curative
resection of rectal cancer had been reported to be as
high as 28%-38%, and 5-year overall survival (OS)
rates were around 45%-62%." However, the impro-
vements in surgical techniques accompanying TME
have improved the local recurrence to only 4%-10%.*
The removal of the entire mesorectum by sharp dis-
section under direct visualization along the visceral
fascia of the mesorectum is currently accepted as the
standard approach in rectal cancer surgery.

Several large randomized controlled trials have
assessed the use of radiotherapy before or after major
surgery for rectal cancer.®!' A reduction in local recur-
rence with the treatment has been well-documented
and at least one study has shown a survival advan
tage.” The results of a meta-analysis conducted in
2000 showed that preoperative radiotherapy improves
overall and cancer-specific survival compared with
surgery alone in patients with resectable rectal cancer.'

A 2004 German rectal cancer study demonstrated
that TME combined with preoperative concurrent che-
mo-radiotherapy (CCRT) can improve local control
and is associated with reduced toxicity, compared with
TME plus postoperative CCRT."? Since then neoad-
juvant CCRT combined with TME has been adopted
as the standard treatment worldwide for patients with
preoperatively staged as II or III rectal cancer.

However, side effects of radiotherapy include fe-
cal incontinence, sexual dysfunction, bowel dysfunc-
tion, and secondary malignancy, all of which can im-
pair quality of life and may shorten life expectancy'*'®
although neo-adjuvant CCRT plus TME can reduce
toxicity rate from 40% to 28%, compared with post-
operative chemo-radiotherapy and TME."

In 2003, highly selective use of pre-operative CCRT
in patients with lower rectal cancer or fixed tumors
was recommended in order to limit the need for radio-
therapy with its potentially severe side effects.'® But
they had no definite inclusion criteria. In the Dutch
TME trial,'” radiotherapy has not shown significant
benefit of 10-year local recurrence in upper rectal can-

cer patients (10-15 cm from anal verge). So, we sug-
gested that neo-adjuvant concurrent chemo-radiother-
apy (CCRT) will be recommended in middle and lower
third rectal cancer patients. In our hospital, Neo-ad-
juvant CCRT had been applied since 2006. So, we
compared the outcomes before and after the introduc-
tion of neo-adjuvant CCRT in stage II-I1I, middle and
lower third rectal cancer patients underwent TME.

The purpose of this study was to investigate the
local recurrence and overall survival in patients with
stage II-11I, middle and lower third rectal cancer in re-
cently ten years.

Methods
Study participants

From January 1999 to December 2011, we enrolled
103 consecutive patients with histologically proven
rectal adenocarcinomas that had been defined pre-op-
eratively to have the lower tumor margin within 11 cm
from the anal verge as measured by rigid sigmoido-
scopy at the Taipei Medical University-Wan Fang Me-
dical Center. Our inclusion criteria were stage I1-111
and middle to lower third rectal cancer patient who
underwent TME. The patients who had synchronous
colorectal cancer or another malignancy were excluded.
The study protocol was approved by the Taipei Medi-
cal University — Joint Institutional Review Board.

Protocol of pre-operative CCRT

Pre-operative CCRT had begun to apply to rectal
cancer patients in our hospital since May, 2006. We con-
structed a combined committee which included co-
lorectal surgeon, gastroenterologist, radiologist, pathol-
ogist, medical oncologist, and radiation oncologist to
discuss whether the rectal patients underwent pre-opera-
tive CCRT or not. Abdomen and pelvic Computed To-
mography (CT) was used to evaluate the patients pre-
operatively. The inclusion criteria of pre-operative
CCRT are stage II/III lower third rectal cancer and large
(> 5 cm in diameter or > 1/2 of circumference) stage
II/ITI middle third rectal cancer in our hospital.
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Three-dimensional conformal radiotherapy or in-
tensity modulated radiotherapy was planned on the
PINNACLE treatment planning system (Philips, Am-
sterdam, Netherlands) using 10- or 6-MV X rays to
advanced rectal cancer patients. Clinical target vol-
umes (CTVs) included the primary rectal tumor le-
sions and the two end portions of the rectum; the peri-
rectal tissues; the anterior sacral lymph, iliac lymph,
obturator lymph and true pelvis internal iliac lymph
drainage areas. For patients with stage T4 lesions or
tumors invading the bladder, the CTV also included
the external iliac lymph drainage area. Planned target
volume (PTV) is defined as CTV or gross tumor vol-
ume (GTV) +8 mm. The median total dose was 45 Gy
delivered to the CTV in 25 fractions of 1.8 Gy without
a boost dose. A 5.4-Gy boost comprising 3 fractions
of 1.8 Gy to the GTV increased the total dose to 50.4
Gy. During the first and fifth weeks of radiotherapy,
fluorouracil was given as a 120-hour continuous infu-
sion at a dose of 1000 mg per square meter per day. In
patients who were assigned to preoperative treatment,
surgery was scheduled to take place four to six weeks
after the completion of chemo-radiotherapy. Four cy-
cles of bolus fluorouracil (500 mg per square meter
per day, five times weekly, every four weeks) were
started four weeks after surgery (in the preoperative-
treatment group).

Surgery and follow-up

We defined cancers as lower-third (0-7 cm from
the anus), middle- third (7.1-11 cm from the anus) and
upper-third (11.1-15 cm from the anus).'® The surgical
technique (TME) included high ligation of the inferior
mesenteric artery and vein; mobilization of the sig-
moid colon, descending colon, or splenic flexure; and
mobilization of the rectum by sharp dissection with
diathermy or scissors under direct visualization in the
avascular plane between the visceral fascia of the
mesorectum and the parietal fascia of the pelvis, as
had been originally described by Heald et al.! Patho-
logical staging of the disease was performed accord-
ing to the American Joint Cancer Committee (AJCC)
on cancer staging manual, 7™ edition. The pre-opera-
tive clinical stage, evaluated by abdomen and pelvic

CT, was used as their stage in the patients who under-
went neoadjuvant CCRT.

Adjuvant chemotherapy, 6 cycles of fluorouracil
(500 mg per square meter per day, five times weekly,
every four weeks) was suggested in patients with high
risk (obstruction, T4 lesions, perforation, lymph-vas-
cular permeation or peri-neural invasion) or lymph
node positive rectal cancer who did not receive neo-
adjuvant concurrent chemo-radiotherapy, four weeks
after operation. The indications of adjuvant radiother-
apy were the same as adjuvant chemotherapy. The total
dosage of adjuvant radiotherapy was 50.4 Gy in 28
fractions. Following surgery, all patients were entered
into a surveillance program designed to detect recur-
rent local and distant disease. Clinic visits were sched-
uled every three months for the first two years, then at
six-month intervals for three years. At each visit, rectal
digital examination was performed and serum levels of
carcino-embryonic antigen (CEA) were measured. Pa-
tients underwent abdominal ultrasound or computed
tomography (CT) screening every six months, and co-
lonoscopy after one and three years. If any patients did
not maintain their follow-up appointments at the out-
patient clinic, we contacted those patients by telephone
or mail. Any symptom potentially related to local tu-
mor recurrence was investigated with digital rectal ex-
amination, colonoscopy and CT, or magnetic resonance
imaging. Recurrence was confirmed by biopsy if possi-
ble, but any pelvic mass with progressively increasing
size on imaging studies was classified as recurrence un-
less this was clearly disproved.

Statistical analysis

End points for the study included documentations
of recurrent local disease, distant spread without local
recurrence, death due to cancer recurrence and death
without recurrence. Data on patients who were lost to
follow-up were censored at the time of the last fol-
low-up. Frequency tables are used for patients’ pre-
sentations and treatment characteristics. We used the
two-tailed chi-square test for differences in propor-
tions and the Student’s t-test for continuous numerical
variables. We estimated the cumulative proportions of
S5-year local recurrence rates and the 5-year survival
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rates with the Kaplan-Meier method. Kaplan-Meier
survival curves were compared using the Log-rank
test. Statistical significance was defined as a value of
p <0.05. We compared all study data with Statistical
Package for the Social Sciences (SPSS) version 13.0
for Windows (SPSS Inc., Chicago, IL, USA).

Results

The demographic characteristics of the 104 pa-
tients, as well as the characteristics of their tumors,
were displayed in Table 1. The average lymph nodes
harvested were 19 = 10. Between group 1 and group 2,
there were no association in age, gender, tumor stage,
laparoscopic surgery or not, adjuvant chemotherapy
and adjuvant radiotherapy. The patients in Group 2
had smaller tumor size than Group 1 (p = 0.043). The
patients in Group 2 had undergone neo-adjuvant CCRT
and sphincter-saving procedure more frequently than
Group 1 (p =0.0001 and 0.002).

During the periods of follow up with average of
78 £ 46 months (1-201 months), 12 local recurrences

Table 1. Characteristics of patients and their tumor in two groups

Group 1 Group 2

N=352 N=51
Male 29 34 0314
Female 23 17
Age <65 17 25 0.110
Age > 65 35 26
Stage 11 20 20 1.0
Stage 111 32 31
Open surgery 52 50 0.495
Laparoscopic surgery 0 1
Pathological tumor size (cm) 53+1.9 44+22 0.043
Adjuvant CT (-) 24 17 0.154
Adjuvant CT (+) 25 34
CCRT (-) 51 37 0.0001
CCRT (+) 1 14
Adjuvant RT (-) 39 30 0.096
Adjuvant RT (+) 13 21
APR (-) 34 48 0.002
APR (+) 18 3
Middle rectum 27 33 0.232
Lower rectum 25 18

APR, abdominal perineal resection; RT, radiotherapy; CT,
chemotherapy; CCRT, concurrent chemoradiotherapy.

and 51 deaths were identified (9 local recurrences and
35 deaths in Groupl; 3 local recurrences and 16 deaths
in Group 2). The 5-year overall survival (OS) rate and
local recurrence (LR) rate in rectal cancer patients in
Group 1 were 59% and 16% by the Kaplan-Meier me-
thod. The 5-year OS and LR rate were 76% and 6% in
Group 2 patients (Figs. 1 and 2). The Group 2 patients
had higher OS rate and lower LR rate than the Group 1
patients, as shown in Table 2. Otherwise, the Group 2
patients also had higher sphincter preservation rate
than Group 1 patients (94% versus 65%, p = 0.002).
Analyzing overall survival rate, local recurrences, and
sphincter sparing rate, the results in Group 2 were su-
perior to Group 1.

There were 20 patients had stage II rectal cancers
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Fig. 2. Local recurrence rate in two groups.
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Table 2. Overall survival rate and local recurrence rate in
different groups

Group 1 Group 2 p
5-year overall survival rate 59% 76% 0.023
5-year local recurrence rate 16% 6% 0.0547

and 32 patients had stage I1I rectal cancers in Groupl.
Otherwise, there were 20 patients with stage II rectal
cancers and 31 patients with stage 111 rectal cancers in
Group 2. We compared the patients with stage Il rectal
cancer in two groups and concluded that the patients
with stage II rectal cancers in Group 2 also had better
results than Group 1, but not significant statistically
(5-year OS rate: 90% versus 65%: p = 0.155 and 5-
year LR rate: 5% versus 13 %; p = 0.141). The pa-
tients with stage III rectal cancers in Group 2 also had
superior oncologic results to Group 1, but not signifi-
cant statistically. (5-year OS rate: 67% versus 56%; p
=0.093 and 5-year LR rate: 7% versus 16%; p =0.200).

Discussion

The definitions of lower rectal cancer differ among
various studies. In the 1982 St. Mark’s Hospital se-
ries, the investigators defined mid-rectal cancer as a
tumor with the lower border within 8-12 cm from the
anal verge.'” In the 1984 Memorial Sloan-Kettering
Cancer Center series, lower rectal cancer was defined
as a tumor within 0-5 cm from the anal verge, middle
rectal cancer as one within 6-11 cm, and upper rectal
cancer as one within 12-18 cm.?° In contrast, in the
2001 series, the investigators defined lower rectal
cancer as a tumor at a distance of 0-7 cm from the anal
verge and middle and upper rectal cancer as tumors
located at distances of 7.1-11 cm, and 11.1-15 cm, re-
spectively, from the anal verge.'®*! In large multiple
hospitals randomized controlled trials involving mul-
tiple hospitals, such as the Stockholm II trial and the
Dutch TME trial, lower rectal cancer was defined to
be located within 0-5 cm from the anal verge and mid-
dle and upper rectal cancer were defined as located
within 6-10 and 11-15 c¢m from the anal verge.”'” In
our study, we adopt lower third rectal cancer as 0-7 cm
from anal verge, and middle third rectal cancer as 7.1

to 11 cm from anal verge because anal canal was esti-
mated as 3-4 ¢cm in length.'® Low third rectal cancer
was defined as 0-7 cm from anal verge including two
parts: one part was rectal cancer invading anal canal
(about 3 cm in length), the other part was located within
3-7 cm from anal verge (4-cm length rectum). The
middle third rectal cancer and upper third rectal can-
cer also had 4-cm length rectum.

The major change of treatment of rectal adeno-
carcinoma was the introduction of pre-operative concur-
rent chemo-radiotherapy (CCRT) in recently ten years.
In the 2004 Germany trial, TME combined with preop-
erative CCRT improve local control (LR rate from 13%
to 6%), compared with TME plus postoperative CCRT."
However, TME with neoadjuvant CCRT did not im-
prove overall survival. At the same time, the long-term
complications of radiotherapy could not be avoided and
which can impair quality of life and may shorten life ex-
pectancy. So, selective use of pre-operative CCRT in pa-
tients with lower rectal cancer or fixed tumors was rec-
ommended to minimalize their potentially severe side
effects in the 2003 study.!® In this study, we adopt selec-
tive application of pre-operative CCRT in selective pa-
tients. The inclusion criteria of neoadjuvant CCRT were
lower third locally advanced rectal cancer and large mid-
dle third stage II/I1I cancer (tumor size > 5 cm or > 1/2 of
circumference) in our study. Selective use of pre-opera-
tive CCRT was suggested to avoid the unnecessary ra-
diotherapy and its potential severe side effects. We hope
that those policies can improve the patient’s life quality
and overall survival. The outcomes of Group 2 patients
had lower 5-year LR rate and better 5-year overall sur-
vival (OS) rate than Group 1 patients (LR rate from 16%
to 6% and OS rate from 59% to 76%). (Table 2) The re-
sults indicated that selective use of neoadjuvant CCRT
may be a good choice for patients with locally advanced
rectal cancers.

The 5-year LR rate was 6% in Group 2 (selective
application of pre-operative CCRT in locally advanced
rectal cancer patients), and that was a similar result
compared with the previous study.!'® The percentage
of neoadjuvant CCRT application was 27.4% (14/51)
in the present study, and the result was also similar to
the 2003 study (23.3%).'° Different part between the
two studies was just that we excluded upper third rec-
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tal cancer patients.

The average pathological tumor size was smaller
in Group 2 patients than in Group 1 (p = 0.043) (Table
1). The possible explanation might be that pre-opera-
tive CCRT could shrinkage the tumor size, and the pa-
tients in Group 2 underwent pre-operative CCRT more
frequently than in Group 1 (p =0.0001).

In our study, Group 2 patients had better sphinc-
ter-preservation rate than Group 1 (p =0.002). The re-
sult agrees with the 2004 Germany trial which indi-
cated that preoperative CCRT plus TME may increase
sphincter reservation rate.'®

The patients in Group 2 had undergone neo-ad-
juvant CCRT more frequently than Group 1 (14/51
versus 1/52, p = 0.0001). So, the improvements from
patients in Group 1 to Group 2 are associated with ap-
plication of neo-adjuvant CCRT.

Meanwhile, the Group 2 had more middle rectal
tumors and adjuvant chemotherapy and radiotherapy
applied than Group 1, but the degree of difference were
not significant statistically (p = 0.232, 0.154 and 0.096).
In a 2005 report,? they pointed that lower rectal can-
cer (0-6 cm from the anal verge) was associated with a
poorer prognosis than upper rectal cancer (> 6 cm
from the anal verge) with 5-year OS rates of 59% and
78%, respectively. Wibe et al. also obtained similar
results in their lower rectal cancer study.”® So, the
Group 2 had more middle rectal tumors than Group 1
that may be a possible factor to influence the survival
and local recurrence. The Group 2 also had more ad-
juvant chemotherapy and chemo radiotherapy applied
than Group 1 that may be another two possible factors
to improve the survival and local recurrence.

Study limitation

The primary limitations of our study are that our
data came from a single hospital and were obtained
without randomization of the patients. Therefore, pa-
tient selection bias cannot be excluded.

Summary

The improvements of outcomes were found in pa-

tients with stage II-11I, middle and lower third rectal
cancers who underwent TME in recently ten years.
The improvements are associated with selective neo-
adjuvant concurrent chemo-radiotherapy.
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