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ABSTRACT: Survival and recurrence

rates for all rectal cancers in BC in

1996 were suboptimal relative to re-

ports from other centres. From chart

reviews, questionnaire mail-outs,

and telephone calls, we now report

possible factors which could result

in suboptimal outcomes, including

suboptimal staging investigations,

surgical procedures, and adjuvant

radiation and chemotherapy.

Staging investigations performed

within 3 months of diagnosis were

as follows: chest X-ray in 65% of pa-

tients, barium enema or colonoscopy

in 74% of patients, CT scan in 21%

of patients, ultrasound in 42% of pa-

tients, and endorectal ultrasound in

3% of patients.

Adequacy of resection was judged

by use of total mesorectal excision

as the preferred surgical resection

technique and by pathologic assess-

ment of the radial resection margin.

Whether total mesorectal excision

was performed could not be reliably

determined from operative reports.

Radial resection margins were as-

sessed in only 48% of pathology

reports.

Adjuvant radiation was given in

60% and adjuvant chemotherapy in

60% of stage 2 and stage 3 tumors.

These data show that in BC there

is suboptimal cancer staging by use

of staging investigations and pathol-

ogy reporting. Surgical techniques

and use of adjuvant therapy are also

suboptimal. As such, we have iden-

tified potential opportunities for im-

proving outcome including improved

use of staging investigations preop-

eratively, improved use of preopera-

tive adjuvant radiation, postopera-

tive adjuvant chemotherapy, and

improved surgical techniques and

pathology reporting

R
ectal cancer outcomes are
dependent on stage of can-
cer and appropriate man-
agement. The most impor-

tant management that determines
outcome is adequacy of surgical resec-
tion. Adjuvant radiation and chemo-
therapy also have an influence on the
outcome. We have previously report-
ed 1996 rectal cancer outcomes in
BC.1 We found that survival and recur-
rence rates were suboptimal relative
to more recent reports from other cen-
tres.2-4

The British Columbia Cancer
Agency (BCCA) provided guidelines
for the management of rectal cancer
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based on the consensus guidelines
published by the National Institutes
of Health.5 Adjuvant postoperative
radiation and chemotherapy were rec-
ommended to decrease local recur-
rence rates for stage 2 and stage 3 rec-
tal cancers ( ). Preoperative
chemoradiation was recommended
for fixed tumors of borderline re-
sectability followed by postoperative
chemotherapy.

In this study we report the out-
comes of survival and local recurrence
in relation to use of staging investiga-
tions, adequacy of surgical procedure
to resect the cancer, and use of adju-
vant radiation and chemotherapy.
Finally, we comment on our outcomes
relative to other centres and to assess
whether we were appropriately inves-
tigating and managing rectal cancer
according to the guidelines written by
the BC Cancer Agency.

Methods
We conducted a retrospective review
of all rectal cancers in British Colum-
bia in the calendar year of 1996. All
cancers of the rectum or rectosigmoid
junction were identified from the BC
Cancer Registry. A total of 495 cases
were identified as rectal or rectosig-
moid adenocarcinoma, diagnosed in a
BC resident in 1996 and treated in BC.
Information was judged too incom-
plete for analysis in 14 cases, leaving
481 cases that could be evaluated.
These 14 cases were subjects who were
not referred to the BC Cancer Agency
and whose responsible physicians at
the time of diagnosis could not be con-
tacted.

Clinical data were abstracted from
BCCA charts for the 45% of patients
who were referred to the agency for
treatment or follow-up. For the 55%
of patients who were not referred to
the agency, data were obtained from a
questionnaire sent to family doctors

Table 1

and surgeons identified from Cancer
Registry records. Data were abstract-
ed from the medical charts or ques-
tionnaires by investigators (PTP, JM,
RHT, RC, ND, JH, GM, and BS) and
checked for completeness and consis-
tency by medical record analysts (CS
and JP). Data inconsistencies were
resolved by contact with treating phy-
sicians and hospitals. 

TMN staging was performed
using pathology, diagnostic, and oper-
ative reports. Disease-specific sur-
vival, local recurrence, and overall
recurrence (local and distant) data are
reported at 4 years.

Data are recorded as mean and
range. Statistics were performed using
SPSS software (version 9.0, Chicago,
IL). Methods of comparison included
the Pearson chi-square test for cate-
gorical data comparisons and the log-
rank test for comparisons involving
time-to-event data (e.g., survival,
recurrence). Survival and time-to-
recurrence curves were plotted using
the Kaplan-Meier method (product-
limit method).

Results
Of 481 cases that we could evaluate,
median age was 70; 42.7% were fe-
male and 57.3% were male.

Four-year disease-specific survival
was dependent on stage ( ).
Stage 1 cancer had a 91% survival

Figure 1

(n = 134) and in situ cancer had a
100% survival (n = 29). In contrast,
stage 4 cancer had a 17% survival rate
(n = 83). Stage 2 and stage 3 cancers
had survival rates of 78% and 72%,
respectively (n = 107, 100). There
were 28 cancers for which staging
information was unknown. This group
with unknown stage had a 15% sur-
vival rate. At 4 years, local recurrence
rates were 0% for in situ cancer, 7%
for stage 1, 16% for stage 2, and 27%
for stage 3 ( ). At 4 years,Figure 2
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Table 1. Guidelines for adjuvant therapy for rectal cancer.

Pre-op adjuvant therapy Post-op adjuvant therapy

1996 Clinically fixed tumors receive 5-week Stage 2 and stage 3 cancers receive 
pre-op chemoradiation 5-week post-op radiation with 

6 month chemotherapy

2002 Clinically fixed tumors receive 5-week Stage 3 cancers receive 6 month
pre-op chemoradiation post-op chemotherapy
Pre-op imaged mobile stage 2, 
and stage 3 tumors receive 
1 week pre-op radiation

BCCA is advocating

increased use of short

course preoperative

radiation as adjuvant

therapy based on

preoperative imaging

studies.
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overall recurrence rates (local and dis-
tant) were 9% for stage 1, 28% for
stage 2, and 40% for stage 3.

Use of staging investigations per-
formed within 3 months of diagnosis
were as follows: chest radiographs
were performed in 65% of cases,
colonoscopy or barium enema in 74%,
CT scans in 21%, abdominal ultra-
sound in 42%, and endorectal ultra-
sound in 3% ( ).

Most rectal cancers were resected;
51% by anterior resection, 33% by
abdominoperineal resection, 5% by
Hartmann’s procedure, and 0.6% by
proctocolectomy (in association with
ulcerative colitis). Local excision and
polypectomy were each performed in
5% of rectal cancers. Abdominoper-
ineal resection was performed in 29%
of cancers located 5 cm to 10 cm from
the anus in the midrectum.

Adequacy of resection could not
reliably be judged from operative or
pathology reports. Key phrasing of
total mesorectal excision and wide
resection margins (proximal, distal,
radial) were not often used in opera-
tive reports. Twenty percent of pathol-
ogy reports did not contain assessment
of proximal and distal resection mar-
gins. There was no comment on radi-
al margins in 52% of pathology
reports.

Local excision was performed in
16 cancers, of which 15 were T1 and
one was T2. Postoperative radiation
was given in 11 patients. Two patients
had local recurrence (12.5%). One
patient who had local recurrence re-
ceived chemoradiation followed by
salvage abdominoperineal resection.
That patient is alive without disease.
The second patient who had local
recurrence was elderly (age 84) and
deemed unfit to receive radiation. He
died with recurrent cancer.

Forty-two hospitals participated
in rectal cancer surgery in 1996, of

Table 2

which 16 hospitals performed five or
fewer rectal cancer operations; eight
hospitals performed six to nine rectal
cancer operations; 18 hospitals per-
formed 10 or more rectal cancer oper-
ations. A total of 145 surgeons per-
formed rectal cancer surgery, of which

121 performed five or fewer opera-
tions; 22 surgeons performed six to
nine operations; two surgeons per-
formed 10 or more operations.

Adjuvant radiation was given to
60% of patients with stage 2 and stage
3 cancers within 15 cm of the anus
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Figure 1. Disease-specific survival by stage. Stage 0 = carcinoma in situ.

Figure 2. Time to local recurrence by stage.
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view of practice patterns in 1996, we
have identified potential opportuni-
ties for improving outcome including
improved use of staging investiga-
tions, improved use of preoperative
adjuvant radiation and chemotherapy,
and improved surgical techniques and
pathology reporting.

After making the diagnosis of rec-
tal cancer, the next step in manage-
ment should be staging investigations
to guide the use of preoperative adju-
vant radiation and chemotherapy and
the type of surgical procedure. We
found that a substantial number of
patients did not receive staging inves-
tigations including chest X-ray or
abdominal ultrasound, widely avail-
able tests even in smaller communi-
ties. Most patients did undergo colon-
oscopy or barium enema for assessment
of synchronous colon lesions. Few
patients were staged using CT or
endorectal ultrasound. 

One potential opportunity to im-
prove outcome may be to use preop-
erative rather than postoperative adju-
vant therapy. Postoperative adjuvant
radiation and chemotherapy was ad-
vocated in the 1990 consensus state-
ment by the National Institutes of
Health.5 That consensus statement
was guided by results from the Gas-
trointestinal Tumor Study Group,
1986, and the North Central Cancer
Treatment Group, 1991,6,7 which
showed that postoperative radiation
and chemotherapy decreased local
pelvic recurrence rates (24% to 11%
and 25% to 14%, respectively) but did

not improve survival. More recently,
studies of preoperative adjuvant radi-
ation have shown similar decrease in
local recurrence and, moreover, in-
creased survival. In one Swedish
rectal cancer trial, a short course of
preoperative radiation resulted in de-
crease in local recurrence from 27%
to 12% and increased 5-year survival

from 48% to 58%.8 A recent report
from the Dutch total mesorectal exci-
sion (TME) trial had local recurrence
rates of 2.4% using short-course pre-
operative radiation.4 Two North Amer-
ican studies using long-course preop-
erative radiation and chemotherapy
have excellent 5-year outcomes, with
local recurrence of 4% and 5% and
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Table 3. Use of adjuvant radiation and chemotherapy for rectal cancer in British Columbia, 1996.Table 2. Use of preoperative staging 
investigations for rectal cancer in British
Columbia, 1996.

Given Not given – Patient Not given –
unfit or refused Reason unknown

Adjuvant radiation 60% 16% 24%

Adjuvant chemotherapy 60% 11% 29%

Chest X-ray 65%

Barium enema or colonoscopy 74%

CT scan 21%

Ultrasound 42%

Endorectal ultrasound 3%

( ). The majority (89%) re-
ceived postoperative radiation while a
few (11%) received preoperative radi-
ation. Of the patients who did not
receive adjuvant radiation, 16% were
unfit or refused and in 24% there was
no reason stated for not giving adju-
vant radiation. Adjuvant chemothera-
py was given to 60% of stage 2 and
stage 3 cancer patients. Of the 40% of
patients who were eligible for but did
not receive adjuvant chemotherapy,
11% were unfit, while no reason was
stated in 29%. We found that the pro-
portions of patients who had to drive
less than 2 hours (75%) or more than
2 hours (25%) to regional cancer cen-
tres were similar for the groups that
received and did not receive adjuvant
radiation (P < 0.4) and chemotherapy
(P < 0.4).

Discussion
For stage 2 and stage 3 rectal cancers,
British Columbia’s disease-free sur-
vival rates are 78% and 72% respec-
tively, and our local recurrence rates
are 16% and 27%, respectively, at 4
years. As such, our survival and local
recurrence rates are inferior to local
recurrence rates of less than 10% from
other centres.2-4 On the strength of
improved local recurrence rates using
new protocols from these centres, we
now recommend the use of preopera-
tive adjuvant therapy over postopera-
tive adjuvant therapy. From our re-

Table 3

Adjuvant radiation 

and chemotherapy

were suboptimally 

used in about 25% 

of rectal cancer

patients.
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survival of 85% and 93%.2,3 Therefore,
preoperative short-course radiation or
long-course radiation and chemother-
apy have potential for improving local
recurrence and survival compared to
postoperative adjuvant therapy. In con-
sideration of these studies that indi-
cate a possible advantage for preoper-
ative radiation, the BC Cancer Agency

has endorsed increasing the use of pre-
operative radiation. Recent guidelines
on this subject are published on their
web site (www.bccancer.bc.ca/HPI/
CancerManagementGuidelines/
Gastrointestinal/06.Rectum/default.
htm), Table 1.

In view of these data favoring pre-
operative over postoperative adjuvant
therapy, preoperative staging investi-
gations are essential to guide use of
preoperative adjuvant therapy. We
need to alter practice patterns in our
management of rectal cancer to pro-
mote the use of preoperative staging
investigations and increased use of
preoperative adjuvant therapy. Since
preoperative short-course radiothera-
py is less resource-intensive than post-
operative long-course radiotherapy,
increased use of preoperative short-
course radiotherapy could improve
access to adjuvant radiotherapy.

After cancer stage, surgical tech-
nique is likely the most important fac-
tor to affect outcome. Dr Bill Heald

has promoted widespread interest in
the surgical technique of mesorectal
excision while Dr Phil Quirke has in-
creased appreciation of pathologic
examination of the rectal cancer spec-
imen in relation to the mesorectal cir-
cumferential margin.9,10 Groups in
Europe and North America have pub-
lished excellent results from meso-

rectal excision with local recurrence
rates of less than 10%.11-13 Our local
recurrence rates of 16% and 27% for
stage 2 and stage 3 cancers, respec-
tively, are well above 10%. By impli-
cation relative to results reported for
mesorectal excision, our surgical tech-
nique is likely not an intact mesorectal
excision in many cases. However, we
were unable to determine clearance of
radial margins or intactness of the
mesorectal fascial envelope from
operative or pathology reports. Key
phrases including mesorectal excision
and wide resection margins (proximal,
distal, radial) were lacking in most
operative reports. Assessment of radi-
al margins was not stated in 52% of
pathology reports. Clearly, we need to
improve operative and pathology
reporting relative to mesorectal exci-
sion and resection margins. Our rate
for abdominoperineal resection of
29% for midrectal cancers may be
considered high by surgeons trained
to perform total mesorectal excision,

a technique that requires complete
proctectomy and reconstruction by
coloanal anastomosis. By inference
from our high local recurrence rates,
we need to improve our surgical tech-
nique of mesorectal excision.

Guidelines for pathology staging
of surgical rectal cancer specimens
recommend a minimum of 12 lymph
nodes to determine that there are no
regional lymph node metastases.14,15

However, the average number of lymph
nodes examined was six, and there is
wide variation in the number of lymph
nodes examined (range 0 to 21). Just
as there is increasing acceptance of
mesorectal excision as a standardized
surgical technique, there also needs to
be a standardized technique of exam-
ination and reporting of the surgical
specimen resulting from mesorectal
excision.10,16 In addition, we wish to
recommend using the R0, R1, R2 des-
ignation for residual disease absent or
present microscopic or macroscopic17

as a prognostic indicator with signifi-
cance similar to cancer stage. The
pathology report is key to staging,
recommendation of postoperative ad-
juvant therapy, and potential benefit
to outcome resulting from appropriate
adjuvant therapy.

We need to improve our outcomes
in the setting of a large geographic
area, 42 participating hospitals, 137
general surgeons, and four regional
cancer centres. Our group proposes
an education program for surgeons
and pathologists in our province. The
objective is to teach and standardize
the surgical technique of mesorectal
excision and pathology examination
of the rectal cancer specimen. In order
to increase the use of preoperative
adjuvant radiation, we will have to
educate and improve access to preop-
erative staging investigations and pre-
operative adjuvant radiation facili-
ties. Experience elsewhere suggests

Practice patterns and appropriateness of rectal cancer management in British Columbia

Our rate for abdominoperineal 

resection may be considered high 

by surgeons trained to perform total

mesorectal excision.
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that results in rectal cancer can be
improved by surgical specialization
and coordinated multidisciplinary
management.2-4,9-13 As such, coopera-
tive groups and a standardized sys-
tems approach are required to achieve
the excellent results reported from
other centres treating rectal cancer.
Consideration should be given to
restriction of rectal cancer surgery to
surgeons trained for total mesorectal
excision and to hospitals with suffi-
cient volumes to support rectal cancer
surgery programs. 

In summary, our local recurrence
rates for rectal cancer management are
higher than recent reports from cen-
tres that use preoperative adjuvant
radiation and mesorectal excision. As
much as possible, we need to prevent
pelvic recurrence, which can result in
a particularly slow and painful death.
Potential strategies for improving our
outcomes include increased use of
staging investigations and increased
use of preoperative radiation and
mesorectal excision.
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