Study Protocol
Background
The standard treatment of rectal cancer is shown below in Figure 1. Patients with early or
Stage I rectal cancer proceed to surgery alone and patients with locally advanced rectal
cancer or Stage II and III rectal cancer receive chemotherapy and radiotherapy before
surgery (preCRT) and chemotherapy following surgery.
Figure 1. Standard Treatment of Rectal Cancer
EARLY RECTAL CANCER
Stage 1 = T1 or T2; N0

Surgery

LOCALLY ADVANCED RECTAL
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Surgery
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This recommendation for pre-operative chemoradiotherapy is based on several, well
designed randomized controlled trials (RCTs) that have shown preCRT significantly
reduces the risk of local recurrence (LR) from 15% to 7.5% at 2 years 1-6. Unfortunately,
while preCRT reduces the risk of LR, it does not improve survival and leads to
significantly poorer bowel and sexual function and increases the risk of developing
second malignancies compared to surgery alone 7-10. Follow up from two RCTs have
reported that compared to non-irradiated patients, irradiated patients have significantly
increased bowel incontinence and use of pads that impacts ability to perform daily
activities and participate in social activities 7,8. Furthermore, irradiated patients report
increased problems with sexual function resulting in decreased sexual activity compared
to non-irradiated patients 7, 8, 10. More recently, long term RCT data has shown an
increased risk of second malignancies in irradiated patients and an increased risk of hip
fracture 9, 11. Lastly, there is an increasing body of evidence showing that the majority of
patients seem willing to accept an increased risk of LR to avoiding preCRT and achieve
improved bowel and sexual function 12, 13. Therefore, it is essential that new approaches
to reduce the number of patients receiving preCRT are evaluated in order to improve the
long term functional results and overall quality of life for rectal cancer patients and
survivors.

Currently magnetic resonance imaging (MRI) is used to pre-operatively stage rectal
cancer as early or locally advanced based on T-category and N-category. However, two
recent, non-randomized, prospective cohort studies (UK and Germany) have used MRI to
assess the circumferential resection margin (CRM) to stage rectal cancers as early or
advanced and guide treatment 14, 15. In these studies, patients with a MRI predicted CRM
of > 1 mm were staged as early rectal cancer and were treated with primary surgery and
patients with a MRI predicted CRM of < 1 mm were staged as advanced rectal cancer and
treated with preCRT. Using this new MRI criteria to stage rectal cancer, the proportion
of patients classified as advanced decreased from 85% to 62% (n=84 patients) and 79%
to 34% (n=81 patients) in the UK and German studies, respectively, compared to
standard MRI criteria using T-category and N-category. Therefore, using this new MRI
criteria 30% fewer patients received preCRT compared to standard MRI criteria. The
results of these studies showed very favourable clinical outcomes with low rates of
positive CRMs (3.3% [4/122] and 6.0% [11/181]) and LR (3.3% [4/122]). Therefore, the
results of these studies are extremely important since they show that use of this new MRI
criteria leads to similar clinical outcomes as the standard MRI criteria while significantly
reducing the number of patients who require preCRT. Therefore, use of new MRI criteria
to stage rectal cancer has significant potential to improve bowel and sexual function in
our rectal cancer patients as well as decrease the risk of second malignancies and hip
fracture following treatment.
While an RCT would be most appropriate to answer this question, there is significant
concern as to the feasibility of this since a minimum sample size of 1000 patients would
be required and would require an international effort to complete recruitment within a
reasonable time period (i.e., 2 years). Furthermore, the minimum cost of an international
trial such as this would be at least $1M/year and it is unlikely that funding agencies
would be willing to fund such a project based on the results of two small, prospective,
cohort studies. Recently, our group has conducted a survey of colorectal surgeons across
Canada that indicated that evaluation of the use of this new MRI criteria to stage rectal
cancer patients is an important clinical question and indicated they would consider
adopting this approach into their clinical practice provided that it was safe for use in the
Canadian context as there are significant variations in both the use and quality of MRI
reporting, receipt of preCRT, surgical technique and pathologic assessment across
jurisdictions.
Therefore, the specific aim of this proposal is:
1.

To conduct a Phase II (prospective cohort) study to assess the safety of new MRI
criteria to pre-operatively stage rectal cancer across Canada

Work to Date
Our team organized an investigator’s meeting on June 28, 2013 that was attended by 34
colorectal surgeons, radiation oncologists, radiologists, medical oncologists and
pathologists from centres across Canada. At the meeting, the study protocol was
reviewed and based on feedback from this group, refinements to the study protocol were

made. At the meeting, all of the investigators confirmed their intention to participate in
this study.
Study Overview
The overall aim of this study is to evaluate the safety of new MRI criteria (predicted
CRM instead of T-category and N-category) to pre-operatively stage rectal cancer as
early or advanced and use these results to guide treatment. While the treatment for both
early and advanced rectal cancer will be the exact same as the current standard of care,
the new MRI criteria will likely lead to a significant proportion of rectal cancers being reclassified from advanced tumours (based on standard MRI criteria) to early tumours
(based on new MRI criteria) and therefore these patients will undergo primary surgery
and preCRT will be deferred. The safety of this new MRI criteria will be evaluated by
assessing the positive CRM rate in the group of patients re-classified from advanced to
early rectal cancer who undergo primary surgery (i.e. preCRT is deferred) to determine if
this approach is safe. The positive CRM rate is a well-established and accepted surrogate
measure of local recurrence and the new MRI criteria will be considered safe if a positive
CRM rate of less than 5% is achieved. This is lower than reported positive CRM rates of
10% reported in previous RCTs. A Safety Monitoring Committee will assess the positive
CRM rate every 25 patients accrued and the study will be stopped if the positive CRM
rate is over 10% at any interim analysis.
Methods
Start-Up Period (0-3 months)
Research Ethics Board approval and data sharing agreements will initially be obtained at
Mount Sinai Hospital (lead site for the study) followed by each of the participating sites
during the three month start-up period. During this time, radiology, surgery and
pathology webinars will be conducted with participating physicians to review the study
protocol and data collection processes for each discipline.
Patient sample and Recruitment (3-21 months)
Newly diagnosed rectal cancer patients attending surgical clinics at participating centres
will be invited to participate in the study.
The inclusion criteria for the study are:
1. Diagnosis of rectal cancer (0-15 cm from the anal verge) on endoscopy and/or
proximal extent of tumour at or below the sacral promontory on CT and/or MRI
2. Meets all MRI criteria for “good prognosis” rectal tumours as defined by the study
protocol
3. No metastatic disease
4. 18 years or older
5. Able to provide written consent
The exclusion criteria for the study are:
1. Planned abdomino-perineal resection (APR) based on pre-treatment assessment

2.
3.
4.
5.

Planned local excision based on pre-treatment assessment
T1/early T2 tumour on MRI (and/or TRUS)
Suspicious extramesorectal lymph nodes on MRI
Unable to undergo MRI due to claustrophobia, metal fragments, implanted metal
devices or contrast allergy
6. Metastatic disease (including extramesorectal lymph nodes, carcinomatosis, liver,
lung)
7. Pregnancy
8. Inflammatory bowel disease
9. Previous pelvic radiation
10. More than one primary tumour
11. Unfit for surgery
Clinical Assessment
The initial assessment will be performed by participating surgeons at each centre. The
surgeon will be responsible for facilitating the standard pre-operative assessment that
includes: (i) clinical and endoscopic examination of the primary tumour, (ii) CT chest,
abdomen and pelvis, (iii) pelvic MRI and (iv) presentation of cases at multidisciplinary
cancer conference (MCC).
At the MCC, all potentially eligible rectal cancer cases will be reviewed. All patients
staged as locally advanced with standard MRI criteria will be re-staged with the new MRI
criteria. Patients in this group that are re-staged as early tumours using the new MRI
criteria (based on consensus between the surgeon, radiologist and radiation oncologist)
and meeting the inclusion and exclusion criteria will be invited to participate in the study
(Figure 2). This group of patients will proceed to primary surgery (i.e., preCRT will be
deferred). The surgeon will be responsible for informing eligible patients about the study
and will arrange for informed consent to be obtained on-site by a research coordinator or
clinic nurse not involved in the patient’s circle of care.
Figure 2
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Radiologic Assessment

Each MRI will be reported according to the standard protocol at each institution. At
minimum, the MRI protocol must include high resolution, axial oblique T2 weighted
images. The MRI report must include: (i) distance to the mesorectal fascia (predicted
CRM), (ii) T-category including extramural depth of invasion into the mesorectum
(EMD) for all tumours T3 or greater, (iii) N-category and (iv) presence or absence of
extramural venous invasion (EMVI). If there is any uncertainty regarding these MRI
criteria, the reporting radiologist will be instructed to have a second radiologist at their
centre review the image to achieve consensus. If consensus is not achieved and/or
uncertainty still exists after review by the second radiologist, the reporting radiologist
will be asked to contact Dr. Laurent Milot for central review. The MRI reports will be
reviewed by the central study office (SS, EK) to ensure that all of these MRI criteria are
reported and in the case of missing data, the treating surgeon and reporting radiologist
will be contacted. Participating centres and radiologists will be encouraged to use a
synoptic MRI template that has been pilot tested and is currently being used in Ontario,
however this is not mandatory for participation in the study 16. Prior to the start of the
study, a Radiology Webinar will be organized to review definitions and interpretation of
MRI criteria and educational materials will be provided. In addition, Radiology Training
sets for predicted CRM and EMVI will be developed and be required to be successfully
completed by participating radiologists.
Surgical Assessment
The surgical procedure will be left to the discretion of the surgeon and will involve a
partial mesorectal excision for upper rectal cancers (above the anterior peritoneal
reflection) and total mesorectal excision for mid and low rectal cancers (below the
anterior peritoneal reflection)17. To be eligible for the study, surgeons must have
completed colorectal or surgical oncology fellowship training in Canada or the United
States. All fresh TME specimens will be photographed and grossly evaluated by the
pathologist to assess the quality of the TME. Any surgeon with 2 incomplete TME
specimens will be required to undergo peer review. Surgery should occur as soon as
possible from the time of decision for surgery. Participating surgeons will also be
required to attend the Pathology Webinar in which the protocol for gross evaluation of
the TME specimen will be reviewed and discussed. Participating surgeons will be
provided with education materials and log book to record their cases included in the
study. Participating surgeons will be encouraged to present cases with positive CRM or
incomplete TME at MCC for feedback and audit from the site group. Surgeons will also
be encouraged to use a synoptic OR template that has been pilot tested and is currently
being used in British Columbia, however this is not mandatory for participation in this
study 18.
Pathologic Assessment
Each surgical specimen will be processed and reported according the standard protocol at
each institution. At minimum, this must include both macroscopic (quality of the TME)
and microscopic assessment (including T-category, EMD, EMVI and N-category) as
described by Quirke 19. Photographs of the gross specimen and serial section are
required. If there is any uncertainty about any of these criteria, the reporting pathologist
will be instructed to have this reviewed by a second pathologist at their centre to achieve

consensus. However, if consensus is not achieved or uncertainty still exists after review
by the second pathologist, the reporting pathologist will be asked to contact Dr. Richard
Kirsch for central review. The pathology reports will be reviewed by the central study
office (SS, EK) to ensure that all of the required criteria have been reported and in the
case of missing data the treating surgeon/reporting pathologist will be contacted. Prior
the start of the study, a Pathology Webinar to review the Quirke method will be
organized. At the webinar, there will be a review of definitions and interpretation of the
reported criteria with particular attention to the assessment of the quality of the TME and
EMVI. Educational materials will be provided and a Pathology Training set will be
developed and will be required to be successfully completed by participating
pathologists. Participating pathologists will be encourages to use the College of
American Pathologists (CAP) checklist for their reports since this is currently used across
North America, however this is not mandatory for participation in the study 20.
Follow up
The post-operative treatment for the patients will be the standard treatment recommended
for all patients who undergo primary surgery. It is expected (based on pre-operative
MRI) that the majority of patients will have a negative CRM and no lymph node
involvement and, therefore, will not require any further treatment. These patients will be
placed in a surveillance program as per institutional protocols. Approximately 20% of
patients will have a negative CRM and positive lymph nodes and will be recommended to
have chemotherapy. The chemotherapy regimen will be as per the standard of care at
each institution. Less than 10% of patients are expected to have a positive CRM (with
either positive or negative lymph nodes) and will be recommended to have post-operative
chemoradiotherapy. The post-operative chemoradiation will be as per the standard of
care at each institution.
Data Collection
Participating surgeons will be required to FAX a de-identified copy of the MRI report,
operative report and pathology report for each participant to the central study office at
Mount Sinai Hospital (Toronto, Ontario) for data abstraction and data entry. The study
coordinator at the central office will send regular reminders and updates to all
participating physicians and will ensure data collection is complete for each patient. A
stand alone FAX will be kept in the study coordinator’s locked office and will be used
only for the purposes of this study.
Outcomes and Data Analysis (21-24 months)
The primary outcome for the study is the positive CRM rate. A positive margin will be
defined as any macroscopic or microscopic tumour, tumour nodule or lymph node
located within 1 mm of the CRM on final pathologic assessment.
We expect to have 30 high volume surgeons participate in this study and on average will
see a minimum of 10 rectal cancer patients over the 18 month time period. Therefore, a
minimum of 300 potentially eligible patients will be assessed and based on the UK and
German studies, it is estimated that 30% (n=90) will be re-staged from advanced to early

rectal cancer using the new MRI criteria and will be eligible to participate in the study.
Assuming an 80% participation rate, it is expected that 75 patients will be recruited over
the study period.
For this study, a positive CRM rate of 5% or less will be considered acceptable and based
on a sample size of 75, a 95% CI of +/-5% around a point estimate of 5% will be
achieved.
A Safety Monitoring Committee will be organized and will consist of a statistician, one
colorectal surgeon, pathologist and radiologist (who are not participating in the study).
The study will be stopped if a positive CRM of >10% is reported at any interim
assessment which will occur after every 25 patients accrued in the study.
Descriptive statistics will be used to report: (i) positive CRM rate, (ii) MRI findings (Tcategory, N-category, predicted CRM, EMVI) and (iii) final pathology (quality of the
TME, CRM, T-category, N-category and EMVI). Regression analysis will be performed
to assess if any clinical variables are predictive of positive CRM.
The feasibility of the study will be evaluated by assessing (i) the number of eligible
patients across Canada over the study period and (ii) the proportion of eligible patients
who participate in the study over the study period. Furthermore, a survey of participating
surgeons will be conducted to assess facilitators and barriers to use of the new MRI
criteria.
Relevance
It is expected that the results of this study will show that this new MRI criteria will be
safe (i.e., positive margin rate less than 5%) and feasible for physicians to implement into
their clinical practice. Therefore, this study has significant potential to change the current
management of rectal cancer in Canada and result in improved quality of life for rectal
cancer patients and survivors while reducing overall health care costs. These results
would provide the necessary data to determine if an international RCT to address this
question would be feasible based on sample size, recruitment and cost. Lastly,
standardization of pre-operative MRI imaging, surgical and pathological assessment
across centres of excellence in Canada will be important for reporting long term
outcomes for this study (i.e., 2 year survival, local recurrence rates, quality of life),
improving the quality of patient care across Canada and facilitating participation in future
clinical trials on both a national and international level.
Project Team
Our proposed study brings together a group of experienced clinicians and scientists who
are considered opinion leaders in North America and have the necessary trial experience
and leadership skills to ensure that this project is successfully completed. The central
study office and research coordinator for the study will be located at the Zane Cohen
Digestive Disease Research Centre, a state of the art research facility affiliated with
Mount Sinai Hospital.
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