ABSTRACT: We have identified a
problem with high local recurrence
rates for rectal cancer in BC in 1996.
Factors contributing to poor results
are identified including suboptimal
use of staging investigations, adju-
vant therapy, precise surgical tech-
nique (total mesorectal excision),
and total mesorectal excision patho-
logy reporting. We have begun edu-
cation programs for surgeons and
pathologists. BC Cancer Agency Sur-
gical Oncology Network is support-
ing education and prospective data
collection in order to improve our
outcomes.
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Proposal to improve rectal
cancer outcomes in BC

Colorectal cancer is a major cause of death in BC. With 800 new
cases of rectal cancer spread across the 95 million hectares of the
province of British Columbia, changing clinical practice will be a
considerable challenge. The good news is that we have a vision of
improving outcomes using a coordinated approach to implement
practice standards and changes in clinical practice.

onsider the case of a 59-

year-old malewho presents

with a 3-month history of

rectal bleeding and in-
creasing constipation. On examina-
tion, a palpable rectal tumor of 4 cm
diameter isfound. The tumor islocat-
ed on the posterior wall of the rectum
5 c¢cm from the anal verge. By papa
tion the tumor is mobile but invades
the full thickness of the bowel wall
into the perirectal fat. Endoscopy and
biopsy are performed to confirm the
diagnosis of adenocarcinoma. The
patient isbrought urgently to the oper-
ating room for abdominoperineal re-
section. The surgery and immediate
postoperative courseareuncomplicat-
ed. The pathology is returned report-
ing clear proximal and distal margins.
Thedepth of invasionisfull thickness
bowel wall into the perirectal fat. Four
of nine lymph nodes contain metasta-
tic tumor. On this basis, the patient is
treated with postoperative adjuvant
radiation and chemotherapy. A prob-
lem arises 18 monthslater when aris-
ing CEA level prompts investigation.
A CT scan shows recurrence of pelvic
cancer. The following questions need
to be answered:

* Didthepatient receive optimal man-
agement?

* Was preoperative radiology imag-
ing—such as CT or MR and endo-
rectal ultrasound—considered in
order to assess depth of invasion,
presence of metastases, and close-
ness of the tumor to the pelvic side-
wall margins?

» Wasadjuvant preoperativeradiation
and chemotherapy considered?

* Was total mesorectal excision
(TME) performed?What about radi-
al margin pathology?

Intact mesorectal fascial envelope
and aradial margin of morethan 2 mm
areassociated with local recurrence of
less than 10%. With TME as the sur-
gical technique, preoperative short-
course radiation has been shown to
decreaselocal recurrenceto 4%to 5%
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in prospective national Dutch and
Swedish trials.*?

From our review of clinical out-
comesof rectal cancer managementin
BC in 1996, we have identified a
problem of highlocal recurrencerates
(RETEE). Local recurrencerates at 4
years in BC are much higher than
recurrence rates published for the
recent largenational Dutchtrial of pre-
operative radiation and TME surgery.*
We have analyzed potential causesfor
this high local recurrence rate and
have reviewed similar published
reports from Sweden,? the Nether-
lands,* and Norway* in order to design
strategies aimed to improve local
recurrence rates.

As explained in the previous arti-
cle, “Practice patterns and appropri-
ateness of care for rectal cancer man-
agement in British Columbia’ (page
324), we did not routinely use staging
investigationsfor rectal cancer assess-
ment. For example, CT was used in
about 23% of cases. In association
withthislack of radiol ogic assessment
of tumor stage, most adjuvant therapy
was given postoperatively. Further,
adjuvant therapy was not given in a
significant proportion of cases. For
example, 30% of patientswith stage 3
rectal cancer did not receive adjuvant
radiation and 20% of patients with
stage 3 cancer did not receive adjuvant
chemotherapy.

Inapreviousreview of rectal can-
cer management, we identified that
distance of the rectal cancer from the
anus was a factor significantly influ-
encing local recurrence.* Tumorsmore
than 10 cm from the anus had a local
recurrence rate of less than 10%. In
contrast, tumors 10 cm or less from
the anus had alocal recurrencerate of
about 30%. We hypothesized that
these low rectal cancers had higher
local recurrence on the basis of high-
er residual tumor status due to in-
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Table 1. Rectal cancer outcomes in British Columbia, 1996.

Local
recurrence

BC 4 year
post-op chemoradiation

Dutch 2 year
TME plus pre-op radiation

Stage 1 (n=134)

%

0.5%

Stage 2 (n = 107)

16%

1.0%

Stage 3 (n = 100)

21%

4.3%

creased technical surgical difficulty to
achieve a negative radial resection
margin in the small confines of the
narrow distal pelvis. In support of this
hypothesis, the Dutch have reported
that their incomplete TME specimen
rates increased with decreasing dis-
tance from the anus and that an in-
complete TME specimen was associ-
ated with increased local recurrence
(EENEE).° However, when we at-
tempted to assess the presence of
residual disease at radial marginsin
this series we found that neither oper-
ative nor pathology reports consis-
tently assessed macroscopic or micro-
scopic radial margins. In addition, the
technique of TME for the rectal can-
cer resective surgery was not consis-
tently used in operative or pathology
reports. Therefore, it is likely that
TME was not performed as a stan-
dard preferred rectal cancer resection
technique and our pathologists were
not trained to report on the intactness
of the TME specimen or on radial
margins.

Swedish, Dutch, and Norwegian
physicians have successfully intro-
duced changes in rectal cancer man-
agement as national policies.*** They
have adopted TME as the standard
operation for rectal cancer in their
countries. They employed Dr Bill
Heald (Basingstoke, UK), Dr Bren-
dan Moran (Basingstoke, UK) and Dr
Phil Quirke(Leeds, UK)toteachTME
techniques to their surgeons and
pathol ogists.>*® Whereas local recur-
rence rates for rectal cancer in these

Table 2. Dutch study of TME pathology
assessment.

Incomplete TME
(major specimen defect)

Local
recurrence

>10cm 17% 4%

5-10cm 24% 10%

<5cm 28% 10%

Overall 24%

countries were about 30% to 40%
before the change to TME surgery,
after TME training local recurrence
rates fell to less than 10%. Therefore,
if wewishtoimprovelocal recurrence
ratesin BC, wetoo should change our
rectal cancer management protocols
to include preoperative radiation and
TME surgical and pathology tech-
niques.

In our consideration of strategies
to improve our outcomes for rectal
cancer, we have published guidelines
for rectal cancer management in this
theme issue of the BC Medical Jour-
nal (2003;45[6]:264) and on the BC
Cancer Agency web site (www.
beccancer.bce.ca). We organized awell-
attended, technically oriented TME
and interdisciplinary course for rectal
cancer management in Vancouver in
November 2002. The first day of the
conference was designed as a techni-
cally oriented course for 60 general
surgeons to review pelvic anatomy,
the technique of TME, and pathology
of theTME specimen. Brendan Moran,
a consultant surgeon who works with
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Bill Heald in Basingstoke, UK, pre-
sented the rationale for TME (that is,
TME is the preferred surgical tech-
nique for rectal cancer excision as it
results in the lowest reported recur-
rence rates). Carolyn Compton, a
pathologist from McGill, presented
convincing data associating an intact
mesorectal fascial envelopefromTME
with the lowest reported local recur-
rence rates. Terry Phang reviewed
pelvic anatomy (seethefigureon page
315), and TME surgical techniques
with cadaver photos and video and
with a live OR broadcast of a TME
operation ([EEMEEY). The case was a
63-year-old male diagnosed with a
rectal cancer ontheanterior wall with-
in 2 cm of the anal sphincter. Preoper-
ative CT and endorectal ultrasound
assessed the tumor as stage T3N1
occupying 75% of the rectal circum-
ference. Because of clinical anterior
fixation of thetumor and in an attempt
todownstagethetumor inorder to pre-
serve the anal sphincter, the patient
underwent |ong-course preoperative
radiation and chemotherapy. The
TME operation was performed by Drs
Phang and Moran with live broadcast
of the surgery and interactive discus-
sion with the course participants led
by John Macfarlane. The TME
surgery demonstrated pelvic nerve
preservation, a “glitzy, Hollywood
TME specimen” with intact circum-
ferential TME mesorectal fascial
envelope, anal sphincter preservation,
and reconstruction by acolonic pouch
anal anastomosis. Thefinal pathology
showed a T2NORO cancer with distal
resection margin of 1 cm and radial
margin of 3 mm. There is no known
residual cancer in this patient. Karim
Qayumi presented an animated video
by artist Dana Smith of TME surgery
(EEREH)- Course participants went
to the UBC anatomy lab for hands-on
cadaver pelvic dissection with an em-
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Figure 1. Live OR broadcast of TME surgery using headlight video camera and interactive

discussion with a lecture theatre audience.

phasis on identifying pelvic autono-
mic nerves (IEEMEEY). Insmall group
sessions, 12 surgeon-instructors as-
sisted course participantswith thedis-
section and with discussion of TME
techniques and difficult rectal cancer
cases. These instructors included
international, national, and local sur-
geonswith extratraining in colorectal
surgery or surgical oncology: Drs
Brendan Moran (UK), Cornelis van
deVelde(theNetherlands), Mark Kim-
mins (Seattle), Jean Couture (Sher-
brooke), Marko Simunovic (Hamil-
ton), Don Buie (Calgary), Will Orrom
(Victoria), Geoff Tse (Surrey), James
Okamura (Burnaby), Rona Cheifetz
(VGH), Greg McGregor (VGH), John
MacFarlane (St. Paul’s), and Terry
Phang (St. Paul’s). An added feature
of thistechnical surgical coursewasa
pre- and post-test designed by Drs
Rona Cheifetz and Terry Phang.
Thesecond day of the TME course
extended discussion to interdiscipli-

nary management of rectal cancer
with 145 attendees, including general
surgeons, pathologists, radiologists,
radiation and medical oncologists,
and UBC residents. Dr Cornelis van
de Velde, principal coordinator of the
Dutch trial, reviewed data proving
effectiveness of preoperative short-
course radiation and TME for reduc-
ing local recurrence. Dr Phil Quirke,
the originator and principal advocate
of TME pathology from Leeds, UK,
demonstrated processing of the TME
specimento pathol ogistsattending the
course. Dr Terry Phang presented re-
sultsof anaudit of rectal cancer patho-
logy reporting for 1996 and 2000. Dr
Peter Zetler, a pathologist from St.
Paul’s Hospital, proposed a reporting
template for BC pathologists. Dr
Jacqueline Brown, a Gl radiologist
from St. Paul’ sHospital, reviewed use
of CT, MR, and endorectal ultrasound
for staging rectal cancer and assessing
need for considering preoperative



radiation. DrsJohn Hay and Amil Shah
fromthe BC Cancer Agency reviewed
recommendations for preoperative
adjuvant radiation and chemotherapy.
Dr Don Buie, a colorectal surgeon
from Calgary, spoke on approachesto
locally recurrent rectal cancer. Vari-
ous case presentations of rectal can-

Figure 2. A still image from an animated
video of TME rectal cancer dissection.

Artwork by Dana Smith.
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cer—including the malignant polyp,
early rectal cancer, typical rectal can-
cer, and liver metastases—were dis-
cussed in small group sessions led by
12 surgeon-instructors. The conclud-
ing session of the course addressed
organization to improve our outcomes
for rectal cancer. Dr Couture spokeon
our Canadian NCIC rectal cancer trial
group’s effort to enroll patients into
the MRC (UK) study of TME and
adjuvant therapy. Dr Simunovic re-
ported his preliminary data of TME
trainingin Ontario, which showed that
Some surgeonswereresistant to learn-
ing TME. Dr Phang concluded the
meeting with a synthesis of the pre-
sented information and an audience
discussion of strategiesand barriersto
improving outcomes for rectal cancer
management in BC.

The BC Provincial Surgical On-
cology Council and Network has estab-
lished a colorectal tumor site group to
further our mission of implementing

Figure 3. UBC anatomy lab, where surgeons participated in hands-on cadaver pelvic dis-

section with an emphasis on identifying pelvic autonomic nerves.

changesaimed at improving rectal can-

cer outcomes in BC. We have started a

dialogue with surgeons representing

high-volume hospitalsin BC (perform-
ing 10 or more rectal cancer resections
in1996). Thesehogpitalsareasfollows:

» Vancouver Coastal region—Van-
couver Hospital, St. Paul’sHospital,
Mount St Joseph Hospital, Rich-
mond Hospital, Lions Gate Hospital.

* Fraser region—Burnaby Hospital,
Roya Columbian Hospital, Surrey
Hospital, Abbotsford Hospital .

* Interior region—Royal Inland Hos-
pital (Kamloops), Kelowna General
Hospital.

* Northern region—Prince George
Hospital.

* Vancouver Island region—Victoria
General Hospital, Royal JubileeHos-
pital, Nanaimo Genera Hospital.

This representation is for the pur-
pose of initial discussion. It will cap-
ture about 80% of rectal cancer pa-
tients in BC. It is not meant to be
exclusive. Minutes of this dialogue
will be sent to BC Surgical Society
general surgeons.

In order to replicate changes used
to improve rectal cancer outcomesin
Sweden, the Netherlands, and Nor-
way, we are recommending that gen-
eral surgeons have TME training by
attending atechnically oriented TME
course and by having a proctor assist
at arectal cancer operation. Represen-
tative surgeonsfrom high-volumerec-
tal cancer hospitals have been asked
to assess their own hospital divisions
of general surgery to determinewhich
surgeons have attended a technical
TME course and the need for holding
further TME training courses. We
have discussed the need to establish
funding for a system of proctors to
travel to attend rectal cancer surgery
throughout BC. Representative sur-
geons have been asked to communi-
cate with their hospital pathologists
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and radiologists to make a commit-
ment to TME pathology and preop-
erative radiologic assessment using
CT, MR, and endorectal ultrasound.
Where access to these radiologic
scans is difficult, we must devise a
plan to improve the situation. Repre-
sentatives from BC Cancer Agency
radiation and medical oncology have
the task of advocating and imple-
menting preoperative adjuvant thera-
py for rectal cancer patientsin al its
BC branches—Vancouver, Surrey,
Kelowna, and Victoria.

Pathologist |eaders have accepted
recommendationsto revise pathology
reporting for the TME specimen.
Representative pathol ogistsfrom Van-
couver Hospital, St. Paul’s Hospital,
Victoria, Surrey, Kamloops, New
Westminster, Richmond, and Kelow-
na attended our TME course. In gen-
eral, pathologists were willing to
improve pathology reporting for rec-
tal cancer, athough time for process-
ing and reporting isincreased with the
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Table 3. Effect of surgeon volumes in the Swedish TME project.

High volume

Low volume

5-year outcomes

N =245

Five teams
> 12 TME/year

Individual surgeon
1-12 TME/year
N =277

Local recurrence 4%

10%

Cancer death 11%

18%

procedure are posted at http://bcalp.
ca/pub_documents.html  (Surgical
Pathology Minimal Reporting Guide-
lines—\Version 3, December 2002,
Rectum, Appendix B—Recommen-
dations for optimal handling of rectal
cancer specimens). As well, a letter
asking about pathologists wishes to
hold another course is posted on the
web site.

Having TME training is perhaps
not enough to achieve the standard of
local recurrence rates of less than
10%. An important consideration isa
strategy to maintain TME skills in
order to minimizetechnical errorsthat

Recognition of the need for TME training,
attention to maintenance of TME sKkills, and
cooperation within a hospital’s group of
surgeons is needed, especially for those of
us teaching general surgery residents.

new TME pathology protocol. Drs
Peter Zetler (St. Paul’s) and Bob Wol-
ber (Lions Gate), pathologists who
attended the TME course, have writ-
ten the new TME pathology protocol
on the BC Association of Laboratory
Physicians—Anatomic  Pathology
section web site. Data elements and
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would result in local recurrence of
cancer. The Swedeshavereported that
surgeon volume has definiteinfluence
on local recurrence rates (ETEE)-°
TheDutch and our review have shown
increasinglocal recurrenceratesasthe
location of the cancer approaches the
anus (EEFER) .*° Specifically, can-

cers |ocated less than 10 cm from the
anus have a noticeably higher local
recurrencerate. A strategy for mainte-
nance of TME skills is a sensitive
issue. Likely, aminimum casevolume
is needed to maintain TME skillsin
order to minimize technical surgical
errors that will result in local recur-
rence of cancer in our patients. In a
review of rectal cancer management,
aminimum case volume of 1to 2 rec-
tal cancer operations per month has
been recommended.”® However, no
definitive minimum case volume
threshold is certain for an individual
surgeon. Honesty isneeded in the bal-
ance between our egos as surgeons
and the welfare of each patient. Each
surgeon must make his or her own
decision whether to continue to per-
formrectal cancer surgery. Itispartic-
ularly appropriate to refer patients
who have rectal cancers located less
than 10 cm from the anus. For those
choosing to continue performing this
surgery, TME training should be
mandatory. Recognition of the need
for TME training, attention to mainte-
nance of TME skills, and cooperation
within a hospital’s group of surgeons
is needed, especialy for those of us
teaching general surgery residents.
We must pass on to our trainees this
recognition of need for TME training,
maintenance of skills, and coopera-
tionwithin our owngroups. Weshould
have an open discussion about this
issue. Likely, thedegreetowhichlocal
recurrence rates will improve will be



areflection of the degree to which we
change our practices.

We strongly recommend that we
change our rectal cancer management
inBCtoimprovelocal recurrencerates
in our patients. The preferred rectal
cancer management protocol includes
preoperative staging using CT, MR
and endorecta ultrasound, preopera-
tive short-course radiation, surgery
using the technique of TME, patholo-
gy reporting to include assessment of
mesorectal fascia intactness, radial
margin clearance, and assessment of
12 or more lymph nodes, and postop-
erative chemotherapy. Much effort
and cooperation is required as we
embark on this change. Thisvision of
interdisciplinary best practice is sup-
ported by the BC Cancer Agency Sur-
gical Oncology Network.

Perhaps the most important strate-
gy to reducerectal cancer local recur-
rence rates is the implementation of a
quality-control and data-collection
scheme that will provide feedback to
surgeons. Intheir TME trial the Dutch
group noted that “feedback to the
physician is essential...and that...
quality control isexpensiveand labor-
intensive but it is worthwhile.”* The
Dutch surgeons received a report
every 6 months outlining TNM stage,
residual tumor status, last date of fol-
low-up, date of loco-regional recur-
rence, and date of detection of distant
metastases. Our hope is to provide
feedback similar to the Dutch system.
We hope that by replicating such a
process in BC, surgeons will receive
the feedback necessary to audit their
surgical practice. They will be ableto
assess outcomes of their patients
against published standards and those
of other surgeonsin BC.

Colorectal cancer isamajor cause
of death in BC. With 800 new cases of
rectal cancer spread acrossthe 95 mil-
lion hectaresof the province of British
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Columbia, changing clinical practice
will be a considerable challenge. The
good newsisthat wehaveavisonof im-
proving outcomes using a coordinated
approach to implement practice stan-
dardsand changesin clinical practice.
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