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assigned to robotic-assisted resection with 18 patients assigned to standard laparoscopic
resection [12]. No difference was observed in the operative times, the conversion rates (2
laparoscopic, 0 robotic), or the quality of mesorectal resection. The only difference was the
length of hospital stay, which was significantly shorter following robotic-assisted laparoscopic
surgery (robotic-assisted: 6.9 +/-1.3 days; standard laparoscopic: 8.7 +/-1.3 days, p<0.001)
and attributed to a reduction in surgical trauma by the authors. In addition to original reports,
there has been one systematic review of robotic-assisted colorectal surgery, which
concluded that “robotic colorectal surgery is a promising field and may provide a powerful
additional tool for optimal management of more challenging pathology, including rectal
cancer” [17].

The current proposal aims to test the hypothesis that robotic-assistance facilitates
laparoscopic rectal cancer surgery. On short-term follow-up this should result in a reduction
in the conversion rate and no worsening of the CRM positivity rate. On longer-term follow-up,
the increased accuracy should improve post-operative bladder and sexual function, enhance
quality of life (QoL), and ensure there is no increase in local disease recurrence.

There is a growing enthusiasm for robotics in many surgical specialities. This enthusiasm is
often not supported by data on clinical or cost-effectiveness derived from rigorous evaluation
by randomised controlled trials. This is the case for robotic-assisted rectal cancer surgery.
Given the expense associated with the robotic systems and the limited evidence to support
clinical and economic benefits, it is essential that a proper assessment of this new
technology is performed in timely manner before its widespread recommendation or
implementation. A randomised trial of robotic-assisted versus standard laparoscopic rectal
cancer surgery is now urgently needed.

2.2 Risks and benefits

Robotic-assisted laparoscopic rectal cancer surgery is currently being performed in several
centres throughout the world. It is from this pool of active robotic centres that the
participating ROLARR investigators are drawn. All participants have an established track
record and international reputation in laparoscopic and robotic rectal cancer resection.

It is possible that patients would have undergone robotic-assisted surgery irrespective of
their inclusion in this trial. The alternative is that patients would have undergone a standard
laparoscopic rectal resection, which is the comparator arm of the trial. It is unlikely that any
of the proposed patients would have undergone traditional open surgery, as this is no longer
the preferred treatment option in any of the participating sites. The exception is the patient
with a locally advanced cancer not amenable to curative surgery or a locally advanced
cancer requiring multi-visceral excision; these patients are probably still best treated by open
surgery and are excluded from this trial.

There are therefore no additional risks to patients in participating in this trial, above that
normally associated with routine clinical practice. The clinical indications and contra-
indications for robotic-assisted surgery are exactly the same as those for standard
laparoscopic surgery; in essence robotic-assisted surgery is a laparoscopic operation
performed with the help of a robotic-system. However, there is a theoretical risk that patients
randomised to a robotic-assisted procedure would be subjected to the risk of technical
malfunction of the robotic-system, as compared to those randomised to standard
laparoscopic resection. No incidence of this has ever been reported in the literature or made
known to the applicants by personal communication. The risk is therefore perceived to be
minimal and no greater than might ordinarily have been expected had the patient undergone
robotic surgery as part of routine clinical practice. It is anticipated that this risk will be
managed by individual participating institutions as part of their normal procedures for
governance and covered by normal indemnity arrangements.
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Those patients randomised to robotic-assisted laparoscopic surgery may gain from the
potential benefits derived from enhanced rectal resection with the use of the robotic system.
These might include a lower rate of conversion to open operation with reduction in post-
operative morbidity, increased accuracy of rectal resection with lower rates of CRM
positivity, better preservation of the autonomic pelvic nerves, and improvement in QoL
measures.

2.3 Rationale for current study

The safety and efficacy of robotic-assisted laparoscopic surgery have been established for
certain operations, most notably radical prostatectomy. Pelvic surgery, including rectal
cancer surgery, lends itself to robotic-assistance. However, the experience with robotic-
assisted rectal cancer surgery is limited to a few small personal series and one randomised
clinical trial. Although this data suggests it is feasible, it has not established a benefit over
standard laparoscopic surgery in terms of technical, functional or oncological outcomes. The
primary aim of any curative cancer surgery is complete oncological resection of the tumour
with minimal morbidity. It is therefore of utmost importance that prior to the widespread use
of robotics in rectal cancer surgery, it is subjected to rigorous evaluation. The use of this new
technology incurs additional financial burdens on already overstretched health care
resources and it is therefore essential to assess the health economics and cost-
effectiveness in comparison to alternative treatments. As this trial is unlikely to be repeated,
3-year outcomes and cost effectiveness will be included within this trial. Specifically, it is
aimed to provide information on the ability of the robotic system to facilitate laparoscopic
rectal cancer resection, its impact on oncological outcomes (short-term and long-term), its
effect on functional outcomes and QoL, and its cost-effectiveness in terms of future
healthcare decision-making. Currently, and for the foreseeable future, there is only one
surgical robotic system, the da Vinci robot (Intuitive Surgical, Sunnyvale, USA). To avoid any
criticism of commercial bias, it is imperative that an evaluation of this robotic technology is
performed independently of the manufacturer.

2.3.1 Justification for a randomised controlled trial

Since this is a new technology, it is essential that a proper evaluation is performed and
disseminated prior to its widespread implementation. A timely assessment is imperative and
for this reason there is no plan to perform a prior pilot study, which would inevitably delay
evaluation by proper scientific methods. The feasibility of robotic-assisted rectal cancer
surgery has already been established and preliminary data upon which to base sample size
calculations are available. The time is right for a formal randomised controlled trial to provide
a definitive answer to the proposed research question.

2.4 Aims and Objectives

The purpose of the trial is to perform a rigorous evaluation of robotic-assisted rectal cancer
surgery by means of a randomised, controlled trial. The chosen comparator is standard
laparoscopic rectal cancer resection, which is essentially the same procedure but without the
use of the robotic device. The two operative interventions will be evaluated for short- and
longer-term outcomes. The key short-term outcomes will include assessment of technical
ease of the operation, as determined by the clinical indicator of low conversion rate to open
operation, and clear pathological resection margins as an indicator of surgical accuracy and
improved oncological outcome. In addition, QoL assessment and analysis of cost-
effectiveness will be performed to aid evidence-based knowledge to inform NHS and other
service providers and decision-makers. These short-term outcomes will be analysed after
the last randomised patient has had 6 months of follow-up to provide a timely assessment of
the new technology, and made available to the public, clinicians and healthcare providers to
inform health-care decision making. Longer-term outcomes will concentrate on oncological
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6. Co-existent inflammatory bowel disease
7. Clinical or radiological evidence of metastatic spread
8. Concurrent or previous diagnosis of invasive cancer within 5 years that could

confuse diagnosis (non-melanomatous skin cancer or superficial bladder cancer
treated with curative intent are acceptable; for other cases please discuss with
Chief Investigator via CTRU)

9. History of psychiatric or addictive disorder or other medical condition that, in the
opinion of the investigator, would preclude the patient from meeting the trial
requirements

10. Pregnancy
11. Participation in another rectal cancer clinical trial relating to surgical technique

4.1.3 Neo-adjuvant therapy

It is anticipated that many patients will require neo-adjuvant therapy (chemoradiotherapy;
long course radiotherapy; short course radiotherapy) prior to surgery. Neo-adjuvant therapy
is NOT an exclusion criterion for ROLARR, but details of the neo-adjuvant treatment
regimens will be recorded.

4.1.4 Concurrent clinical trials

Some patients may be suitable for inclusion in other rectal cancer clinical trials. Patients will
not be eligible for entry into other clinical trials of surgical technique. However patients will be
suitable for inclusion in ROLARR if they have already participated in a previous non-surgical
trial, for example relating to neo-adjuvant therapies. Please contact the CTRU for further
clarification.

4.2 Site eligibility

The trial will be performed as an international collaboration, given both the limited number of
robotic systems currently in clinical use in the UK and sites with sufficient experience in
robotic-assisted rectal cancer resection. Participation of sites will be dependent upon the
following criteria:

1. Site able to perform either robotic-assisted or standard laparoscopic rectal cancer
surgery

2. Established expertise in clinical trial involvement as determined from sites’ feasibility
questionnaire

3. Predicted capability to recruit a minimum of 15 patients per year to the ROLARR trial.

4.3 Surgeon Eligibility

All participating surgeons must have performed a minimum of 10 robotic rectal cancer
resections prior to trial participation, and must have at least equivalent experience of
performing standard laparoscopic surgery.

5 Recruitment and Randomisation of Patients

5.1 Recruitment of Patients

A total of 400 patients (200 in each arm) will be recruited into the trial over an 18-month
period. It is anticipated that approximately 15 patients per month will be recruited in the first
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6 months, with monthly recruitment increasing to approximately 25 patients in the final 12
months.

5.1.1 Informed Consent

Patients will be approached for possible recruitment following diagnosis and radiological
staging, provided they fulfil the inclusion/exclusion criteria (see section 4.1). Patients will be
provided with verbal and written details. A verbal explanation of the trial along with the
approved Patient Information Sheet (PIS) and Consent Form will be provided by a medically
qualified member of the healthcare team for the patient to consider. The PIS will provide
detailed information about the rationale, design and personal implications of the trial.

Following information provision, patients should be given the opportunity to discuss the trial
with their family and healthcare professionals before they are asked whether they would be
willing to take part in the trial. Patients will be given as much time as possible to consider
their participation in the trial, ideally they will be allowed 24 hours as a minimum. The right of
the patient to refuse consent without giving reasons will be respected.

Assenting patients will then be formally assessed for eligibility and invited to provide
informed, written consent for their participation in the trial, including explicit consent for the
transfer of a copy of their signed consent form to the CTRU.

Informed consent may only be obtained by the Principal Investigator or another clinically
qualified member of the trial team who has received Good Clinical Practice (GCP) training
and is approved by the Principal Investigator to take informed consent as documented in the
trial Authorised Personnel Log.

The patient consent form with all original signatures must be retained in the Investigator Site
File. A copy of the signed consent form should be given to the patient, and a record of the
consent process, detailing the date of consent and witnesses, should also be kept in the
patient’s notes (this may include a copy of the consent form as per local practice). A copy of
the signed consent form should also be transferred to the CTRU.

Patients will remain free to withdraw from the trial at any time by revoking consent without
giving reasons and without prejudicing any further treatment.

5.1.2 Loss of Capacity Following Informed Consent

Loss of mental capacity of a patient after giving informed consent for the trial is expected to
be a rare occurrence. Nevertheless, explicit prospective consent will be sought from all
patients to allow for the continued collection of safety data and follow-up data via their
clinical care team in such an eventuality. In the event of incapacity, patients will not receive
any further trial-specific interventions.

5.2 Randomisation

5.2.1 Timing of randomisation

Randomisation should take place as soon as possible after consent is obtained and after
patients have completed their baseline patient reported questionnaires (see Section 7.10).
Patient consent and randomisation must take place as close to the date of surgery as
possible and at most no more than 14 days before surgery; however, it is recognised that
this may not always be possible, and therefore up to 28 days may be required depending on
the local situation. This will be monitored by the DMEC.
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Table 1: Schedule of Events

Screening Baseline
(pre-randomisation)

Pre-
surgery

Surgery Pathology
Review

Hospital
stay

30 d Post-op
clinical review1

6 m Post-op
clinical review2

Annual
status review3

Medical Assessment X X X X

Pre-op investigations 4 X

Pregnancy test 5 X

Eligibility CRF X

Informed Consent X

EQ5D 6 X X X

Bladder and sexual function
questionnaires (IPSS and IEF/FSFI)

X X

QoL questionnaire
(SF-36)

X X X

Fatigue questionnaire (Multi-
dimensional Fatigue Inventory MFI-20)

X X X

Patient reported questionnaires related
to resource utilisation 6

X X

Randomisation CRF X

Randomisation X7

Surgery X7

Video of the mesorectal dissection X8

Photograph of specimen9 X

Histopathological examination of
specimen10

X

Histopathology CRF X

Operative CRF X

30 day review CRF X

6 month review CRF X

Annual follow-up CRF X

Complications11 X X X X X X

Expedited reporting (<24 h) of
unexpected serious complications
(USCs)12

X
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8.6 Reporting

UK safety issues will be reported to the main UK REC in the annual progress report.

An annual summary of all events will be reported to the TSC and sponsor.

Expedited reporting of events (as detailed in section 8.3.1) to the main REC and sponsor will
be subject to current NRES guidance, CTRU SOPs and sponsor requirements.

9 Quality of Life
Patients’ quality of life (QoL), fatigue and bladder and sexual function will be assessed by
patients’ self-reported symptoms and patients’ self-reported utilities. It is of particular
importance to assess bladder and sexual function as dysfunction in these areas is a
recognised complication of laparoscopic rectal resection. This is due to inadvertent damage
to the pelvic hypogastric and splanchnic nerves [8].

To assess bladder function, the International Prostatic Symptom Score (IPSS) will be used.
This questionnaire includes seven questions relating to lower urinary tract function, which
form an overall symptom score that can be used to classify bladder dysfunction as mild,
moderate or severe [20]. To assess sexual function, the International Index of Erectile
Function (IIEF) [21] and Female Sexual Function Index (FSFI) [22] will be used. Both are
brief male/female-specific questionnaires developed to assess various domains of sexual
function. All 3 questionnaires obtain information relating to patient’s functioning over the
previous 4 weeks. The IPSS, IIEF and FSFI were all used to assess patient-reported bladder
and sexual functioning in a postal survey of patients recruited to the MRC CLASICC trial [8].

In addition, the SF36, a well validated, multi-purpose standard health-related QoL evaluation
questionnaire, will be used to assess generic QoL. It generates an 8-scale profile of
functional health and well-being scores, as well as summary measures of physical and
mental health. This information again relates to the previous 4 week time period. In addition,
the EQ-5D questionnaire will be used to assess self-reported utility. This is a standardised
non-disease specific instrument which describes and values health-related QoL and
provides a single index value for a number of different health states. The EQ-5D will only be
assessed in patients recruited from UK and American sites.

To assess fatigue, the Multidimensional Fatigue Inventory (MFI-20) will be used [23]. The
MFI is a 20-item self-report validated instrument designed to measure current fatigue. It
creates a global score as well as individual scale scores that cover the following dimensions:
general fatigue, physical fatigue, reduced activity, reduced motivation and mental fatigue.

Patients will be asked to complete all questionnaires prior to randomisation (baseline) and at
6 months post-operatively. Baseline questionnaires should be given to patients in clinic
immediately after consent has been obtained and prior to randomisation (randomisation
should take place immediately following completion of baseline questionnaires). Patients will
be asked to also complete the SF36, MFI-20 and EQ-5D questionnaires at the 30 days post-
operative visit, in addition to the above time points.

Questionnaires will be completed by patients at the time of clinical assessment, but before
any medical assessments or blood tests are performed. Patients will be asked to seal the
questionnaires in pre-supplied stamped addressed envelopes prior to being given to
research staff. Research staff will then send the sealed envelopes to the Spoke CTUs for
entry into the database.
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10 Economic Evaluation
The use of this new technology will change the distribution and quite possibly the magnitude
of health care resource utilisation for this indication, in the context of an already stretched
health care budget. It is therefore essential to assess its cost-effectiveness in comparison to
alternative treatments. Currently, and for the foreseeable future, there is only one surgical
robotic system, the da Vinci robot (Intuitive Surgical, Sunnyvale, USA). To avoid any
criticism of commercial bias, it is necessary that an evaluation of this robotic technology is
performed independently of the manufacturer.

An economic evaluation will be performed using a UK NHS perspective to aid the
development of an evidence-base to support NHS service providers and budget holders in
their decision making processes. The evaluation will first estimate the expected incremental
cost effectiveness of robotic resection compared to laparoscopic resection at 6 months. This
will be extrapolated using a decision analytic model to estimate lifetime cost-effectiveness,
with 3 year clinical follow-up data being used to reduce uncertainty about the long term
impact of robotic versus laparoscopic surgery. In order to do this, the trial will collect
information on the ability of the robotic system to facilitate laparoscopic rectal cancer
resection, its impact on oncological outcomes (short-term and long-term), and its impact on
functional outcomes and QoL.

The outcome measure for the economic evaluation will be Quality Adjusted Life Year
(QALY), where QoL will be measured using the EQ-5D and valued using the standard UK
tariff [24]. EQ-5D data will be obtained using English-language version questionnaires from
patients recruited from UK and North American trial sites. The data will be collected at
baseline, 30 days and 6-months post-operatively. Multiple imputation methods will be used
to estimate QoL for those patients not completing this questionnaire. In this way, the
analysis will include QoL for all patients in the trial, regardless of language.

Costs will be estimated using UK NHS unit costs from national data sources such as the
NHS Reference Costs database and the Personal Social Services Research Unit (PSSRU)
costs of health and social care. Clinical outcomes will be extracted from the trial CRFs for all
patients in the trial and used within the economic analysis. An NHS resource usage will be
identified for each CRF in consultation with the UK clinicians involved in the trial. This is
likely to focus upon costs incurred by hospital-based services.

A separate patient-completed resource usage questionnaire will also be used that focuses
on community-based medical resource usage (e.g. GPs, nurses,
physiotherapists/occupational therapists, outpatients, and medications). This questionnaire
will be used at 30 days and 6 months in UK and North American sites. (It is assumed that
clinical practice in the UK and North America is comparable but the analysis will also
consider scenarios in which only UK data is used.) Where possible, community resource
usage will be attached to CRF clinical outcomes; where not, they will be attached to the
relevant trial arm. In this way, potential NHS costs can be inferred for all patients in the trial,
regardless of site. (In addition to these costs, we must also apportion a fraction of the cost of
the robotic device to the robotic arm of the trial. The methods used to do this are under
development and are separate from this protocol.)

Once costs and QALYs are identified for each patient we will estimate the incremental cost-
effectiveness of robotic versus laparoscopic surgery. In long term models, costs and
outcomes will be discounted at 3.5% in line with NICE recommendations.

Given the need to impute outcomes for a significant proportion of patients recruited to the
trial, the analysis of uncertainty will be an important part of the economic evaluation.
Probabilistic sensitivity analysis of parameter uncertainty will be undertaken using non-
parametric bootstrap techniques and presented using standard techniques (Expected Net
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Table 2: Likely widths of the 95% CI for various absolute differences in the CRM
positivity rates

Total number
of patients

Laparoscopic
surgery

Robotic-assisted
surgery

Difference in CRM
positivity rate

95% CI for
difference

16% 15% 1% (-8.1%, 6.1%)

400 16% 14% 2% (-9.0%, 5.0%)

16% 11% 5% (-11.7%, 1.7%)

15% 14% 1% (-7.9%, 5.9%)

400 15% 13% 2% (-8.8%, 4.8%)

15% 10% 5% (-11.5%, 1.5%)

14% 13% 1% (-7.7%, 5.7%)

400 14% 12% 2% (-8.6%, 4.6%)

14% 9% 5% (-11.2%, 1.2%)

13% 12% 1% (-7.5%, 5.5%)

400 13% 11% 2% (-8.4%, 4.4%)

13% 8% 5% (-11.0%, 1.0%)

For the 3-year local recurrence endpoint, as the rates are also expected to be similar in the
two arms, but again to examine equivalence in isolation will require numbers beyond that
achievable, it is proposed to examine the absolute difference between the arms and focus
on the width of the confidence interval as per the CRM positivity endpoint. The 3-year local
recurrence rate in the MRC CLASICC trial was 9.7% for laparoscopic rectal cancer resection
[5] however this may now not reflect the current 3-year local recurrence rate amongst a
group of experienced laparoscopic surgeons. Table 3 below shows the likely widths of the
95% CI for various absolute differences in the 3-year local recurrence rates based on a
range of rates in the laparoscopic arm and using 400 patients as the total number to be
recruited. As per the approach taken for the CRM positivity endpoint, regarding confidence
intervals of approximately 10% around differences to be clinically significant, the table
indicates that 400 patients will be sufficient to be able to reliably answer this question.
Although there is no long-term outcome data available for rectal cancer robotic resection to
indicate what the treatment effect will be, as the difference in local recurrence rates at 3
years between laparoscopic and open rectal cancer resection in the MRC CLASICC trial was
0.3% [5], if this can be extrapolated as the difference between the extremely similar
techniques of robotic assisted and standard laparoscopic surgery, 400 patients will be
sufficient to establish confidence intervals of approximately 5% around the difference.

Therefore 400 patients in total will be recruited to this trial from an anticipated minimum of 20
sites. As the number of robots in clinical practice and the necessary expertise is as yet
limited in the UK, this necessitates that the trial is conducted as an international
collaboration. As detailed in section 5.1, recruitment is expected to be slower in the first 6
months; it is anticipated that approximately 15 patients per month will be recruited in the first
6 months, with recruitment increasing to approximately 25 patients per month in the final 12
months.





27 | R O L A R R

Time to local recurrence is defined as the time from date of randomisation to date of local
recurrence; patients with missing follow-up data or who are alive and local recurrence-free at
the time of analysis, will be censored at the last date they were known to be alive and local-
recurrence free. Patients without evidence of local recurrence at death will be censored at
the date of death in the regression analysis. Cumulative incidence functions for time to local
recurrence will be calculated and differences between the treatment groups at 3 years
compared using Cox’s proportional hazards model, if appropriate, to adjust for the
stratification factors. Hazard ratios and corresponding 95% confidence intervals and also
confidence intervals of the differences in 3-year local recurrence rates will be presented.
Sensitivity analysis will be considered to account for missing data.

The differences in the proportion of patients who have an intra-operative complication
(defined as an adverse event occurring during surgery related to the surgical procedure and
related procedures e.g. anaesthetic) between the treatment groups will be compared using
logistic regression to adjust for the stratification factors. Odds ratios and corresponding 95%
confidence intervals and also confidence intervals of the differences in complication rates will
be presented. Sensitivity analysis will be considered to account for missing data.

The differences in the proportions of patients who have a 30-day and a 6-month post-
operative complication (defined as an adverse event occurring during the first 30 days and 6
months post-operatively respectively and related to surgery and related procedures e.g.
anaesthetic) between the treatment groups will be compared using logistic regression to
adjust for the stratification factors. Odds ratios and corresponding 95% confidence intervals
and also confidence intervals of the differences in complication rates will be presented.
Sensitivity analysis will be considered to account for missing data. The proportions of
patients who have a 30-day and a 6-month post-operative complication which is solely
related to trial specific interventions (e.g. related to the consent process and completion of
questionnaires) will be summarised separately.

The differences in the proportion of patients who have died from any cause within the first 30
post-operative days between the treatment groups will be compared using logistic regression
to adjust for the stratification factors. Odds ratios and corresponding 95% confidence
intervals and also confidence intervals of the differences in 30-day operative mortality rates
will be presented. Sensitivity analysis will be considered to account for missing data.

The differences in bladder and sexual function between the treatment groups at 6 months
post-operation, as assessed by the patient self-reported IPSS and IIEF/FSFI questionnaires,
will be compared using adjusted for baseline mean scores and 95% confidence intervals for
the overall symptom (bladder) and sexual function scores and for each individual IPSS item
and sexual function domains, obtained from a multi-level repeated measures model adjusted
for the stratification factors, assuming missing data at random. Missing data patterns will be
examined and if missing data patterns suggest data are missing not at random, alternative
analyses will also be carried out to allow for differing assumptions about the missing data
(e.g. pattern-mixture modelling).

The differences in generic health-related quality of life and fatigue levels between the
treatment groups at 30 days and 6 months post-operation, as assessed by the patient self-
reported SF-36 and MFI-20 questionnaires, will be summarised using adjusted for baseline
mean scores and 95% confidence intervals for the SF-36 summary measures and MFI-20
global fatigue scores and for each SF-36 and individual fatigue scales, obtained from a multi-
level repeated measures model adjusted for the stratification factors, assuming missing data
at random and accounting for data at all time-points. Missing data patterns will be examined
and if missing data patterns suggest data are missing not at random, alternative analyses
will also be carried out to allow for differing assumptions about the missing data (e.g.
pattern-mixture modelling).
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Overall survival is defined as the time from date of randomisation to date of death from any
cause; patients with missing follow-up data or who are still alive at the time of analysis, will
be censored at the last date they were known to be alive. Disease-free survival is defined
according to Punt et al’s definitions [25] as the time from date of randomisation to date of
death from any cause, recurrent disease (locoregional or distant recurrence) or second
primary cancer. Patients with missing follow-up data or who are alive and disease-free at
the time of analysis will be censored at the date they were last known to be alive and
disease-free. Kaplan-Meier curves for overall and disease-free survival will be calculated,
and differences between the treatment groups at 3 years compared using Cox’s proportional
hazards model, if appropriate, to adjust for the stratification factors. Hazard ratios and
corresponding 95% confidence intervals and also confidence intervals of the differences in
3-year overall and disease-free survival will be presented. Sensitivity analysis will be
considered to account for missing data.

The differences between treatment groups in intra-operative laparoscopic skills, as assessed
by the global assessment tool for evaluation of intra-operative laparoscopic skills 'GOALS',
will be summarised descriptively for the overall GOALS score and for each component item.

The differences between treatment groups in the quality of the plane of surgery, as assessed
by the central review of the specimen photographs using the grading criteria given in
Appendix 1, will be compared using ordered logistic regression to adjust for the stratification
factors. Treatment estimates and corresponding 95% confidence intervals will be presented.
Sensitivity analysis will be considered to account for missing data.

Subgroup analyses will also be performed to investigate the effect of the operation
performed (high or low anterior resection or abdominoperineal excision) on outcomes.

To statistically assess the learning curve of robotic-assisted surgery, time-dependent factors
known to influence the learning curve, such as the number of procedures performed in
between randomised cases and prior to the first randomised patient and length of learning
[30], will be incorporated into mixed-effects models as level 2 covariates, in addition to
patient factors as level 1 covariates. To assess the impact that the learning curve may have
on the interpretation of the results, analyses of only data from those surgeons with a lower
than average conversion rate (or other outcome measure which is indicative of level of
experience) will also be performed.

A Data Monitoring and Ethics Committee (DMEC) will be set up to independently review data
on safety and recruitment. Interim analyses will be presented to the DMEC in strict
confidence, at yearly intervals. This committee, in light of the interim data, and of any advice
or evidence they wish to request, will advise the Trial Steering Committee if there is proof
beyond reasonable doubt that one treatment is better. No formal interim analyses are
planned hence no statistical testing will take place until final analysis. Final analysis will take
place in two stages when each patient has completed 1) 6 months of follow-up (for short-
term outcomes) and 2) 3 years of follow-up.

14 Data Monitoring

Trial supervision will be established according to the principles of GCP and in line with the
relevant Research Governance Framework within the UK (and any relevant research
governance requirements in non-UK countries). This will include establishment of a core
Project Team, Trial Management Group (TMG), a Trial Steering Committee (TSC) and Data
Monitoring and Ethics Committee (DMEC).
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15 Quality Assurance, Ethical Considerations, and
Confidentiality

15.1Quality Assurance

The trial will be conducted in accordance with the principles of GCP in clinical trials, the NHS
Research Governance Framework (and any applicable research governance requirements
in non-UK countries), and through adherence to CTRU SOPs.

15.2 Ethical Considerations

The trial will be performed in accordance with the recommendations guiding physicians in
biomedical research involving human subjects adopted by the 18th World Medical Assembly,
Helsinki, Finland, 1964, amended at the 52nd World Medical Association General Assembly,
Edinburgh, Scotland, October 2000. Informed written consent will be obtained from the
patients prior to randomisation into the trial. The right of a patient to refuse participation
without giving reasons must be respected. The patient must remain free to withdraw at any
time from the trial without giving reasons and without prejudicing his/her further treatment.

15.2.1 Ethical approval within the UK

Ethical approval in the UK will be sought through the National Research Ethics Service
(NRES). The trial will be submitted to and approved by a main Research Ethics Committee
(main REC) and the appropriate Site Specific Assessor for each participating site prior to
entering patients into the trial. The CTRU will provide the main REC with a copy of the final
protocol, patient information sheets, consent forms and all other relevant trial documentation.

15.2.2 Ethical approval outside the UK

For non-UK sites, it will be the contracted responsibility of the Principal Investigator at each
site to ensure compliance to local standards of Clinical Governance and ethical approval.
The relevant Spoke CTU (see section 17) will provide non-UK Principal Investigators with a
copy of the final protocol, patient information sheets, consent forms and all other relevant
trial documentation, and will ensure country-specific ethical approval is established in
accordance with the core protocol, and advise and supervise any permissible local
amendments to accommodate local clinical trial legislation.

All non-UK Principal investigators will be required to provide the CTRU with a copy of the
ethical approval document prior to patient recruitment and access to the randomisation
system. Where relevant, this must be translated into English and signed and dated by the
Principal Investigator.

15.3 Confidentiality

All information collected during the course of the trial will be kept strictly confidential.
Information will be held securely on paper at the CTRU (and/or the Spoke CTUs in the case
of non-UK sites). In addition, the CTRU will hold electronic information on all trial patients.
All Spoke CTUs will have controlled access to the trial database. Each Spoke CTU will be
issued with secure password protected access to patient data originating only from their
affiliated research sites (see section 17). The CTRU will have access to the entire database
for monitoring, co-ordinating, and analysis purposes.

The CTRU will comply with all aspects of the 1998 Data Protection Act and Spoke CTUs will
be contractually required to comply with equivalent standards. Operationally this will include:
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17 Study Organisational Structure
To ensure strong pan-world coordination, the ROLARR trial will be set up on a “Hub-Spoke-
Site” model (Figure 2), such that individual research sites feed into a regional Spoke CTU,
which in turn feeds into the Hub CTU (CTRU) at the University of Leeds.

Research sites will liaise with their regional Spoke CTU for advice and support on trial set-up
and operation, and submission of trial data. In turn, Spoke CTUs will be responsible for data
chasing and transfer of data to the Hub CTU.

Figure 2: ROLARR Hub-Spoke-Site Model

17.1Responsibilities

The Chief Investigator is responsible for the design, management and reporting of the trial.

As the Hub CTU, the CTRU will have responsibility for overall conduct of the trial in
accordance with the Research Governance Framework and CTRU SOPs.

International Spoke CTUs will have delegated responsibility for the conduct of the trial within
their unit and affiliated sites in accordance with relevant local ethical approvals and
regulatory procedures.

The responsibility for ensuring clinical management of patients is conducted in accordance
with the trial protocol ultimately remains with the Principal Investigator at each research site.

17.2 Operational Structure

Chief Investigator: the Chief Investigator is involved in the design, conduct, co-ordination
and management of the trial
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20 Appendix 1: Pathological reporting

The pathology reporting in the ROLARR study is critical as one of the key secondary
endpoints is CRM positivity. There is also an important role in identifying perforation and the
planes of surgery of the mesorectum and the levator/anal sphincter, as well as response to
neo-adjuvant therapy, lymph node involvement, extramural venous invasion and peritoneal
involvement. For this study TNM5 is being used rather than TNM6 due to the poor
reproducibility of the TNM6 definitions of extramural vascular invasion and lymph nodes.
This therefore means that the 3mm rule will be used for nodal involvement. This also allows
this study to be consistent with other trials such as the Dutch TME trial, CR07 etc.
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In a recent study the CRM has been shown to be involved in 31% of abdomino-perineal
resections (APRs) compared to 12% of anterior resections (ARs). This was also seen in the
MRC CLASICC study where 21% of APRs showed margin involvement vs 10% of ARs. In
the Mercury study, 33% of APRs vs 13% of ARs below 6cm showed CRM positivity, in the
Dutch TME/RT study 29% of APRs had margin involvement vs 13% of ARs and in the
Norwegian national audit of curative excisions of rectal cancer 12% of APRs and 5% of ARs
had positive margins. In series with follow-up, the increased rate of margin positivity always
equated with an increased rate of local recurrence and a poorer survival. Thus when
pathologically assessing APRs it is necessary to always look carefully for CRM positivity in
the area of the low mesorectum and sphincter.

A higher rate of tumour perforation was also shown in APRs than in ARs in the Dutch study
(13.7% of APRs were perforated vs 2.5% of ARs) and in the Norwegian study (16% APRs vs
4% ARs). Abdomino-perineal resections have a higher rate of recurrence because of the
smaller amount of tissues at the height of the levators and thought should be given to
treating these as a high-risk category as the tumour is closer to the CRM. Their margin
positivity rates are much higher and their survival worse than anterior resections. It should
be recognised that the anatomy of the levator/anal canal area varies between individuals.

With this data it became apparent that there was a wide variation in the quality of the APR
resections and a new quality classification was derived. This was similar to the mesorectal
grading system in that it describes the surgical plane of dissection.

20.1 Preparation of the specimen

The specimen must be photographed prior to dissection. Preferably this is on receipt in the
department. Digital photographs should be taken of the front, back and cross sections of the
specimen and preferably close up images of the front and back of the levator/anal sphincter
(if appropriate).

The quality of the surgery should then be graded by the local pathologist for the mesorectum
and the levator/anal sphincter area (as appropriate). The specimen can then be opened from
the proximal margin down to 2-5 cms above the tumour. The distal end should be kept intact.
If fresh material is to be taken for local use then it should be taken at this stage. A piece of
foam/paper soaked in formalin can be inserted through the tumour if felt appropriate. The
specimen can then be placed in formalin.

It is acceptable to inflate the specimen with formalin and then fix and take the photographs
prior to dissection but this should be before opening the specimen. THE AREA OF THE
TUMOUR MUST NEVER BE OPENED AS THIS DESTROYS THE ANTERIOR CRM.

20.2 Dissection

Anterior and posterior non-peritonealised surfaces are painted with ink. It should be
remembered that the circumferential margin only applies to the surgically incised mesorectal
planes and not the peritonealised surfaces. The mesorectal surface is larger posteriorly and
extends up to a higher level than it does anteriorly. After the resection surfaces have been
inked the specimen is fixed in formalin for a minimum of 2 days (48 hours).

The macroscopic description should be completed specifically noting the presence of a
perforation of the tumour or mucosa and the place of the perforation. It should be specifically
stated whether the tumour perforation is present in an area covered by peritoneum or a
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surgical margin, and whether it is above or at the height of the sphincters. The presence or
absence of levator ani on the specimen should be described. The descriptions of grading are
given below.

The specimen should be sliced as thinly as possible starting from the distal margin to 2-
5cms above the tumour. These slices should be laid out in good light starting with the most
distal slice at the top left hand corner and the most proximal slice ending up as the last slice.
The face presented to the camera should be consistent in all the slices. These slices should
then be photographed. The photograph must include a cm scale.

The minimum distance of the tumour to the CRM should be described, as should the
maximum depth of invasion through the muscularis propria. If the CRM is free of tumour it
should be noted whether there is normal tissue at the margin or whether it is fibrotic tissue
following tumour regression.

If the CRM is involved (confirmed on histology) then the mode of involvement should be
stated, as well as the distance of involvement. It is preferable to sample the main tumour by
embedding each tumour bearing slice and cutting a large mount section. As many lymph
nodes as possible should be dissected and a running mean of fifteen is to be expected in
cases not undergoing preoperative neo-adjuvant therapy.

Involvement of the peritoneum is defined as per Shepherd et al [33] and extramural vascular
invasion when involvement of a vascular structure with smooth muscle in the wall is
apparent. This should be looked for closely and if tumour is present close to an arterial
structure without an accompanying vein have a high level of suspicion. Involvement of the
CRM is defined as tumour within 1 mm of the CRM.

The digital photographs (front, back and slices) should be sent to the CTRU along with the
histopathology CRF.

20.3 T staging of low rectal cancers

The T-staging of cancers above the sphincters is straightforward, however many of these
cancers have a proportion of the lesion within the region of the sphincters. T staging of
adenocarcinoma in the area of the sphincters is unsound. TNM 6 states that such tumours
should be staged as anal cancers by tumour size. In TNM 7 there is a proposal to call both
internal and external sphincter involvement T4. In the absence of a robust staging system
the only solution is to describe the anatomical extent of spread both above the sphincter and
at their height separately to allow subsequent analysis.

We propose that the maximum level of invasion above the sphincter and at the level of the
sphincter be separately recorded by extent of maximal spread. Peritoneal involvement
should be assessed by the method of Shepherd et al [33].
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A

20.3.1 Assessment of Quality of Surgery – Grading

The mesorectum and the levator canal should be graded separately. Thus for an anterior
resection (AR) there will only be one grade (mesorectum). For abdomino-perineal resections
(APR) there will be a grade for the mesorectum and a further grade for the levator canal area
below the mesorectum.

20.3.2 Quality of resection of the mesorectum

The quality of a mesorectal resection can be easily assessed.
Mesorectal fascial plane: the mesorectum should be smooth with no violation of the fat,
good bulk to the mesorectum anteriorly and posteriorly and the distal margin should appear
adequate with no coning near the tumour. No defect should be more than superficial or 5mm
deep.

Intramesorectal plane: Moderate bulk to mesorectum but irregularity of the mesorectal
surface. Moderate coning of the specimen towards the distal margin. At no site is the
muscularis propria visible with the exception of the area of insertion of levator muscles.
Moderate irregularity of the CRM. See images below with superficial incursions into the
mesorectum, areas of mesorectum missing, coning of the mesorectal dissection and most
importantly in no area is the muscularis propria exposed.


