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Abstract

AIM: To investigate the patterns and decisive prognos-
tic factors for local recurrence of rectal cancer treated
with a multidisciplinary team (MDT) modality.

METHODS: Ninety patients with local recurrence were
studied, out of 1079 consecutive rectal cancer patients
who underwent curative surgery from 1999 to 2007. For
each patient, the recurrence pattern was assessed by
specialist radiologists from the MDT using imaging, and
the treatment strategy was decided after discussion by
the MDT. The associations between clinicopathological
factors and long-term outcomes were evaluated using
both univariate and multivariate analysis.

RESULTS: The recurrence pattern was classified as
follows: Twenty-seven (30%) recurrent tumors were
evaluated as axial type, 21 (23.3%) were anterior type,
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8 (8.9%) were posterior type, and 13 (25.6%) were
lateral type. Forty-one patients had tumors that were
evaluated as resectable by the MDT and ultimately re-
ceived surgery, and RO resection was achieved in 36
(87.8%) of these patients. The recurrence pattern was
closely associated with resectability and RO resection
rate (P < 0.001). The recurrence pattern, interval to re-
currence, and RO resection were significantly associated
with 5-year survival rate in univariate analysis. Multi-
variate analysis showed that the RO resection was the
unigue independent factor affecting long-term survival.

CONCLUSION: The MDT modality improves patient
selection for surgery by enabling accurate classification
of the recurrence pattern; RO resection is the most sig-
nificant factor affecting long-term survival.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Local recurrence of rectal cancer (LRRC) has dramatical-
ly fallen to 4%-10% after widespread application of total
mesorectal excision (TME)[H]. Nevertheless, LRRC re-
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mains a significant clinical problem and is associated with
severe morbidity, low quality of life, and poor survival in
the majority of patients[ﬁl. Although radical (RO) resection
is the most effective way to improve prognosis, it is only
achieved in 10%-50% of LRRC, and in general, the 5-year
survival rate remains unfavorable, varying from 18% to
58% according to different reports’ ', One decisive fac-
tor for RO resection is the pattern of recurrence’ ',
since an accurate assessment of the recurrence pattern
before treatment is critical for the selection of indicated
patients as candidates for surgery.

Currently, the treatment of rectal cancer has evolved
toward a multidisciplinary team (MDT) modality"”,
and this modality has been successfully delivered in
our center for ten years'". The MDT approach can
optimize treatment strategy by enabling accurate and
integrative evaluation v/z discussion by the MDT before
treatment!”, However, whether the MDT approach can
improve the RO resection rate and long-term survival in
patients with LRRC is still unknown. The aim of this
study was to investigate the long-term outcome and its
influential factors in LRRC under the MDT modality.

MATERIALS AND METHODS

Patients

A total of 1079 consecutive patients who underwent
curative surgery at the Beijing Cancer Hospital between
January 1999 and December 2007 were reviewed. In this
study, LRRC was defined as the occurrence of recurrent

tumors after prior radical resection located within the
[16]

pelvis, either alone or in conjunction with metastases
Ninety eligible patients were ultimately included in the
study according to the following criteria: (1) the initial
surgery was RO resection, and transabdominal surgery
must be delivered strictly according to TME prin-
ciplesm, without bowel resection margin or circumfer-
ential resection margin involvement; (2) no synchronic
distant metastasis outside the pelvis; (3) no history of
other malignant tumors; and (4) no severe surgical or
medical complications that were likely to affect the long-
term outcome after initial surgery.

Diagnosis and evaluation of local recurrence by the
MDT
Confirmation of LRRC by biopsy was obtained in 68
patients, and 10 patients were diagnosed with positron
emission tomography. The remaining 12 patients were
clinically diagnosed by assessing clinical symptoms, se-
rum carcinoembryonic antigen (CEA) levels, and imag-
ing, including computed tomography (CT), magnetic
resonance imaging (MRI), and sonography.

Data for each patient was evaluated and discussed by
a special MDT. Recurrence patterns were evaluated by
senior radiologists of the MDT based on CT or MRI,

using the Memorial Sloan-Kettering classification™'”,
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namely, axial: recurrence at anastomotic, residual me-
sorectum, or perirectal soft tissue within the center of
the pelvis or perineum following an abdominoperineal
resection; anterior: involving the genitourinary tract;
posterior: involving the sacrum and presacral fascia; and
lateral: involving the muscles or soft tissue of the pelvic
sidewall, major iliac vessels, sacral nerve plexus, and lat-
eral bony pelvis.

Multimodality treatment surgery

Surgery for indicated patients was performed after dis-
cussion by the MDT, which included a group of experi-
enced colorectal surgeons. Surgery for recurrent tumors
was defined as curative (RO) if the area where resection
was performed was grossly and microscopically free of
residual cancer. Resections were considered palliative if
cither gross (R2) or microscopic (R1) cancer remained at
the end of the procedure. For each patient, a thorough
abdominal exploration was carried out to rule out extra-
pelvic metastasis after division of adhesions. Recurrent
tumors were resected, along with any adjacent structures
involved. Frozen-section analysis was not routinely per-
formed, except for the suspicious resection margin.

Chemoradiotherapy and palliative treatment

Decisions regarding whether and when patients needed
to undergo chemoradiotherapy were arrived at vzz dis-
cussion by the MDT. In principle, preoperative external
beam radiotherapy was applied in patients 70 years of
age and under with the possibility of curative resection.
A radiation dose of 50 Gy in 25 daily fractions of 2 Gy
was planned if no neoadjuvant radiotherapy for the pri-
mary tumor had been delivered. Three fields (1 postetior
and 2 lateral) were used. Chemotherapy with fluorouracil
(350 mg/m’ per day) and leucovorin (20 mg/m’ per
day) was administered concurrently in two 5 d courses.
Surgery was performed 6-8 wk after the end of the pre-
operative treatment. None of the patients in this study
underwent intraoperative or postoperative radiotherapy.
Palliative chemotherapy for unresectable tumors was de-
livered by oncologists, and the regimens were based on
fluorouracil, oxaliplatin, and irinotecan. If the patients
could not receive radio- or chemotherapy due to poor
status, supportive care, including nutrition support, anal-
gesic therapy, and other measures were given to improve
quality of life.

Follow-up

All included patients underwent regular follow-ups.
Physical examination and laboratory testing (blood
count, liver enzymes, and CEA) were performed at the
time of each follow-up visit, every 3 mo for 2 years,
and every 6 mo thereafter. Abdominal ultrasonography,
a chest X-ray, and abdominal and pelvic CT were per-
formed every 6 mo. Colonoscopy was performed every
12 mo. The follow-up was repeated for at least 5 years.
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Variables Patient
Gender
Male 54 (60)
Female 36 (40)
Age
< 60 yr 50 (55.6)
> 60 yr 40 (44.4)
Primary surgery
Anterior resection 54 (60)
Abdominoperineal resection 32 (35.6)
Hartmann 2(22)
Local excision 2(2.2)
Neoadjuvant chemoradiotherapy for primary tumor
Yes 18 (20)
No 72 (80)
Primary tumor stage
I 6 (6.6)
TA 8 (8.8)
B 11 (12.2)
MA 10 (11.1)
mB 20 (22.2)
mcC 26 (28.8)
Unknown 9 (10)
Serum CEA'
< 5ng/mL 27 (30)
>5ng/mL 48 (53.3)
Unknown 15 (16.7)
Preoperative chemoradiotherapy for recurrent tumor”
Yes 10 (24.4)
No 31 (75.6)
Surgery for recurrent tumor 41 (45.6)
Anterior resection 2 (4.9)
Abdominoperineal resection 30 (73.2)
Combined organ excision’ 5(12.2)

Total pelvic exenteration 4(9.8)

Conservative therapy 49 (54.4)
Resection status

RO 36 (40)

R1-2 5(5.5)

'The serum CEA level after recurrence; *For the patients who underwent
surgery; 3Including excision of uterus, vagina, seminal vesicle, prostate,
and sacrum. CEA: Carcinoembryonic antigen.

Statistical analysis

Statistical analyses were performed using the SPSS 16.0
Statistical Software (SPSS Inc., Chicago, IL). Categorical
variables were compared using Pearson’s ;(2 test. Survival
rates were estimated using the Kaplan-Meier curve, and
compatisons of survival between groups were made us-
ing the log-rank method. Multivariate analysis was per-
formed using the Cox proportional-hazard method. All
statistical tests were 2-tailed, and statistical significance
was set at P < 0.05.

RESULTS

Baseline characteristics of patients

Of the 90 included patients, 54 were male and 36 were
female. The mean age was 59.4 years (median 57.5; range
27-76). Median follow-up was 68.5 mo (range 6-96). Ten
patients (11.1%) were lost to follow-up and their data
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Recurrence pattern Resection rate (%) P value RO rate (%) P value

Axial 88.9 (24/27) <0.001 85.2(23/27) <0.001
Anterior 33.3 (7/21) 33.3 (7/21)
Posterior 25(2/8) 25(2/8)

Lateral 21.7 (5/23) 4.3 (1/23)

The values shown are the resection rate expressed in %, with the number
of patients with successful resection/total number of patients with locally
recurrent rectal cancer in parentheses.

were included in the survival analysis until the date of
loss. The interval to recurrence was a median of 18.5
mo (3-102). Forty-one patients had recurrent tumors
that were deemed resectable or potentially resectable;
of these patients, 10 received preoperative chemoradio-
therapy and 8 had RO resection. Of the 41 patients who
underwent surgery, 36 (87.8%) had RO resection. In to-
tal, 9 patients underwent extended resection: 4 patients
underwent total pelvic exenteration, 3 were RO resection
and 1 was R1 resection; 5 patients underwent combined
organ excision, 3 were RO resection, 1 was R1 resection,
and 1 was R2 resection. Within the combined organ
excision, 2 combined with uterus and vagina resection,
1 combined with partial prostate resection, and 2 com-
bined with sacrum resection. The remaining 49 patients
with unresectable tumors received conservative therapy:
18 received chemoradiotherapy and consequent chemo-
therapy, 25 received palliative chemotherapy alone, and 6
underwent supportive care. The demographic and clini-
copathological characteristics are summarized in Table 1.

Recurrence pattern and its relationship to resectability
The pattern of local recurrence was classified by the
MDT as axial type in 27 (30%) patients, anterior type in
21 (23.3%), posterior type in 8 (8.9%), lateral type in 23
(25.6%), and unclassifiable in 11.

The recurrence pattern had a strong association with
resectability of the recurrent tumor, with the highest
resection rate (88.9%) in the axial type and the lowest re-
section rate (21.7%) in the lateral type (P < 0.001) (Table
2). A significant difference in RO resection percentage
was also observed among the different patterns of re-
currence: the RO resection rates in axial, anterior, poste-
rior, and lateral type were 85.2%, 33.3%, 25%, and 4.3%,
respectively (P < 0.001; Table 2).

Prognostic factors for long-term survival

The 5-year overall survival rate of all patients was 31.1%.
Univariate analysis of patient survival with locally recur-
rent tumors was performed according to clinicopatho-
logical and surgical factors. Twenty-seven patients with
a long recurrence interval (> 24 mo) had a significantly
higher rate of survival than the 63 patients with a short
recurrence interval (< 24 mo) (48.1% vs 23.8%, P < 0.05;
Table 3). A significant difference in survival was seen in
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Variables n 5 yr OS rate (%) P value

Gender
Male 54 29.6 0.803
Female 36 33.3

Age
< 60yr 50 26 0.187
> 60 yr 40 37.5

Surgery of primary tumor
Anterior resection 54 31.5 0.451
Abdominoperineal resection 32 31.2

Pathologic stage of primary tumor
I-1 25 33.3 0.473
it 56 30.8

Serum CEA'
<5ng/mL 26 38.5 0.35
>5ng/mL 49 28.6

Interval to recurrence (mo)
<24 63 23.8 0.011
>24 27 48.1

Recurrence pattern
Axial 27 63 <0.001
Anterior 21 28.6
Posterior 8 12.5
Lateral 23 43

Surgery for recurrent tumor
RO resection 36 55.6 <0.001
R1-2 and non-surgery 54 14.8

'The serum carcinoembryonic antigen (CEA) level after recurrence. OS:
Overall survival.

Hazard ratio (95%CIl)

2.734 (1.212-6.168) 0.015
1.078 (0.716-1.625) 0.718
Interval to recurrence 0.978 (0.953-1.004) 0.102
Gender 1.776 (0.870-3.625) 0.114
Age 0.657 (0.326-1.322) 0.239
)
)

Variables P value

RO resection
Recurrence pattern

Serum CEA 1.088 (0.447-2.647 0.853
Primary tumor stage 1.423 (0.575-3.517 0.445

CEA: Carcinoembryonic antigen.

patients with different recurrence patterns: the 5-year
survival rate was 63% in patients with the axial type,
28.6% in the anterior type, 12.5% in the posterior type,
and 4.3% in the lateral type (P < 0.001). Univariate anal-
ysis also demonstrated that patients who underwent RO
resection had a significantly improved survival rate than
those with palliative resection or conservative therapy
(55.6% s 14.8%, P < 0.001; Figure 1). Gender, age, pri-
mary surgery, pathological stage of primary tumor, and
serum CEA were not associated with long-term survival
(Table 3).

Multivariate analysis revealed that only the RO resec-
tion independently influenced long-term survival of lo-
cally recurrent rectal cancer (P < 0.05). Although other
factors, including the recurrence pattern, may associate
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Figure 1 Survival after recurrence between the curative resection group
and other groups. Patients who underwent curative resection (n = 36) had
a significantly higher 5 year survival rate than those who underwent palliative
resection or conservative treatment (n = 54) in both univariate and multivariate
analysis (55.6% vs 14.8%, P < 0.001).

with overall survival, they were not as significant as RO
resection in prognosticating long-term survival (Table 4).

DISCUSSION

The aggressive use of multimodality therapy, includ-
ing chemotherapy and perioperative or intraoperative
radiotherapy, is being increasingly delivered in order
to improve the outcomes of patients with LRRC™'*'".
However, the prognosis of LRRC is far from satisfac-
tory: the 5-year survival rate fluctuates between 18%
and 58%, and only a minority of patients received cura-
tive Surgerymm. To date, surgical resection with curative
intent is still the most relevant prognostic factor for
LRRC, and this was demonstrated in almost all reports
published thus far”™"". Unfortunately, the traditional pre-
operative evaluation by surgeons does not allow for an
accurate selection of patients as candidates for radical
surgery, even though this selection is particularly impoz-
tant for prognosis. Nearly 30% to 65% of patients who
underwent surgery did not achieve microscopically nega-
tive margins according to the majority of reports, which
means that almost half of the patients would not benefit
from surgery, whereas they still had to risk surgical mor-
bidity™”***!. Therefore, the evaluation and treatment for
LRRC needs more accurate and individualized strategies,
and to this end, we propose the MDT approach.

MDT is a promising approach for identifying candi-
dates who are most likely to benefit from surgical resec-
tion, since this modality concentrates the superiority of a
series of colorectal cancer-associated disciplines, includ-
ing imaging, radiology, surgery, and oncologym’zzj. Our
data revealed that an RO resection rate of 87.8% could
be achieved in patients who underwent surgery follow-
ing MDT evaluation, which was significantly higher
than that in previous reports™”***" and suggested that
patient selection for surgery might be dramatically im-
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proved via discussion by the MDT. Additionally, 8 out of
10 patients who were evaluated as marginally resectable
gained RO resection after preoperative chemoradiother-
apy, based on the downsizing of the recurrent tumor;
which suggested that the MDT approach may improve
resectability by individual and multimodality treatment
for LRRC. However, our findings need further studies
to verify this, and our conclusion needs to be definitely
proven by well-designed prospective cohort studies.

The basis of improved patient selection for surgery
is the accurate evaluation of the recurrence pattern,
which was also the main concern of the discussion by
the MDT. Several studies have demonstrated that the
recurrence pattern is a decisive factor for resectabil-
ity®*""", Moore er a/'? reported the axial and anterior
type of recurrences had a RO resection rate greater than
70%, whereas the lateral type had a RO resection rate
lower than 20%. Yamada ef a/'" also reported that the in-
volvement of the pelvic sidewall in LRRC is a dominant
adverse factor for surgery and prognosis, with a 5-year
survival rate lower than 5%. Our data revealed that the
recurrence pattern was an optimal index to accurately
select indicated patients for surgery, since the difference
was dramatically significant in RO resection and survival
between each pattern, with a favorable outcome in the
axial type and a poor prognosis in the lateral type. There-
fore, based on the results of this study, we recommend
including the recurrence pattern as an essential criterion
in clinical decision making;

In terms of the independent prognostic factors of
long-term survival, the conclusions from this study are
in accordance with those of most current reports, in
that RO resection is the most critical factor compared to
other clinicopathological variables™ "1, Although
some studies have mentioned that elevated serum CEA,
primary tumor stage, recurrence pattern, and other fac-
tors, may also have predictive value for long-term sur-
vival of LRRCP™'"?L: these factors were demonstrated
to be not as strong as radical surgery in their influence
on the 5-year survival rate'”. Therefore, the most prag-
matic and effective way to improve long-term survival is
to enhance radical resection for indicated patients ziz an
MDT discussion.

In summary, this study reveals that the MDT ap-
proach optimizes the treatment strategy of LRRC; and
among all the clinicopathological factors, RO resection is
the most significant factor affecting long-term survival.

COMMENTS

Background

Local recurrence of rectal cancer (LRRC) remains a significant clinical problem.
Although radical resection is the most effective way to improve prognosis, it is
only achieved in limited patients. Currently, the treatment of rectal cancer has
evolved toward a multidisciplinary team (MDT) modality, and this modality is
expected to improve the RO resection rate and long-term survival of patients
with LRRC. The aim of this study was to investigate the long-term outcome and
its influential factors in LRRC under the MDT modality.
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Research frontiers

This study addresses the role and effectiveness of MDT in the treatment of
LRRC, which was rarely reported in other studies. The results of this study
suggest that among all the clinicopathological factors, RO resection is the most
significant factor affecting long-term survival, and MDT modality could improve
RO resection by optimize the treatment strategy.

Innovations and breakthroughs

This study demonstrated that the MDT approach could optimize the treatment
strategy of LRRC; and RO resection is still the most significant factor affecting
long-term survival.

Applications

The MDT modality should be widely applied in the treatment of LRRC, since it
could optimize treatment strategy and improve RO resection.

Terminology

Local recurrence refers to the occurrence of recurrent tumors after prior radical
resection located within the pelvis, either alone or in conjunction with metasta-
ses. A multidisciplinary team is a unit or working group composed of specialists
from multiple disciplines which are associated with a certain disease.

Peer review

This is an excellent study in which the authors analyzed the associations be-
tween recurrence pattern and resectability, as well as the influential factors of
long-term survival. All the pretreatment evaluation and therapy were made by
a special MDT, which is a distinctive characteristic of this study. The results are
interesting, and suggest that the recurrence pattern is a decisive factor of re-
sectability, and that RO resection is still the most significant factor affecting long-
term survival. This study has important clinical significance for the identification
of the indicated patients for surgery and those who had a better prognosis.
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