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Abstract

Background: There is scarcity of trials about preventative strategies for low anterior resection syndrome (LARS) in
rectal cancer patients. The aim of this study is to evaluate the effectiveness of a pre- and post-surgical pelvic floor
rehabilitation program on the bowel symptoms, pelvic floor function, and quality of life of rectal cancer patients.

Methods: A randomized controlled trial with parallel groups (pelvic floor rehabilitation versus control group), with a blinded
evaluator. Participants and setting: 56 stage I to III rectal cancer patients aged from 18 to 80 years old undergoing sphincter
preservation surgery at Hospital del Salvador and who have a sufficient knowledge of Spanish. Main outcome measures:
ICIQ-B questionnaire for intestinal symptoms, high-resolution anorectal manometry (Alacer Multiplex 24-channel manometry
equipment) for anorectal function, pelvic floor muscle strength test with Oxford Modified Scale, and a quality of life test with
the EORTC QLQ C30 questionnaire. The evaluations will be carried out at five stages: before surgery, before and after the
pelvic floor rehabilitation, and during a 3-month and 1-year follow-up. Interventions: one pre-rehabilitation session and 9 to
12 sessions of pelvic floor rehabilitation, including patient education, pelvic floor muscle exercises, pelvic floor
electromyography biofeedback, and capacitive and sensory rectal training with a balloon probe. Rehabilitation will begin 3–
5weeks before the ileostomy is removed (four sessions) and around 3 weeks after stoma removal (5–8 sessions).

Discussion:We expect the program to improve the bowel symptoms, pelvic floor function, and quality of life of rectal
cancer patients.

Trial registration: Australian New Zealand Clinical Trials Register ACTRN12620000040965. Registered on 21 January 2020.

Keywords: Rectal cancer, Pelvic floor, Low anterior resection syndrome, Rehabilitation, Prevention, Physiotherapy, Bowel
symptoms, Quality of life
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Introduction
Background and rationale {6a}
Rectal cancer is a recognized health problem that
compromises patients’ health-related quality of life.
Worldwide in 2018, the incidence of rectal cancer was
3.9%, while its mortality rate was 3.2%, considering the
total number of cancer cases [1]. Nevertheless, the
prevalence of rectal cancer survivorship is increasing
with the improvement of treatments, and surgery with
radio-chemotherapies has significantly improved onco-
logical outcomes [2]. In addition, the implementation of
perioperative optimized protocol pathways has reduced
rates of morbidity, improved recovery, and shortened
the length of hospital stay [3].
Currently, surgeries for rectal cancer are less aggressive

and try to preserve the anal sphincter and to avoid
permanent ostomies [2]. Nevertheless, the partial or total
loss of the rectal reservoir and its replacement with the
remaining colon is associated with functional sequelae [4],
triggering a negative effect on the pelvic floor region with
compromises in evacuation and urinary function. This has
been recently investigated and termed as “low anterior
resection syndrome” (LARS) [4, 5].
LARS includes a set of symptoms, as well as frequent

bowel movements, urgency, fecal incontinence, and
disordered evacuation. It was estimated that this
syndrome occurs in 70 to 90% of patients [4, 5]. Studies
have shown that the main risk factors for developing
LARS after surgery are radiotherapy and tumor height,
which both have a negative impact on bowel function [6,
7]. LARS can show improvement over the first 2 years,
but symptoms persist for longer than 2 years in nearly
60% of patients [8].
There are few studies testing interventions to improve

bowel symptoms in patients treated for colorectal
cancer, especially those who are submitted specifically to
sphincter saving surgeries which are associated with
LARS. One retrospective study showed the benefits of
biofeedback with balloon rectal training on bowel
function, measured with questionnaires and an anorectal
manometry [9]. Another recent prospective study
included patients who experienced fecal incontinence
after sphincter-saving surgery and showed that electrical
stimulation and biofeedback improved maximal squeeze
pressure and stool frequency and diminished the use of
antidiarrheal medications [10].
Two systematic reviews analyzed the effects of pelvic

floor rehabilitation on the bowel function of rectal
cancer patients after surgery. One of them identified
that most studies reported significant improvements in
stool frequency, incontinence episodes, severity of fecal
incontinence, and patients’ health-related quality of life
after pelvic floor training with pelvic floor muscle exer-
cises (PFME) and biofeedback [11]. The other systematic
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review included studies that used multimodal pelvic
floor rehabilitation—pelvic floor muscle training, rectal
balloon training, and biofeedback—and showed an im-
provement regarding continence, stool frequency, and
quality of life [12]. However, both systematic reviews
concluded that their included studies had some meth-
odological limitations, such as a lack of a non-exposed
cohort, a lack of independent blinded assessment, het-
erogeneous treatment protocols, and a lack of long-term
follow-up [11, 12]. So, there is a need for methodologic-
ally robust randomized controlled trials to test the ef-
fectiveness of pelvic floor rehabilitation with muscle
training, balloon rectal biofeedback, and electrostimula-
tion on bowel function and quality of life.
In addition, none of these studies addressed the benefits

of delivering pelvic floor interventions prior to, as
opposed to following, colorectal cancer treatments.
Patients might benefit with one session of pelvic floor pre-
rehabilitation including health education and teaching the
exercise before surgery. Rehabilitation for cancer patients
is a new field and is charged with providing care through-
out the course of illness and wellness to maximize poten-
tial function and alleviate disability [13]. Recently,
rehabilitation services have faced a paradigm shift from a
restorative to a more prospective approach that aims at
prevention and early intervention to mitigate the impact
of disability [13]. Pre-rehabilitation of cancer patients re-
fers to preventive rehabilitation interventions aiming to
enhance patient’s functional capacity. It allows patients to
better tolerate cancer treatments [14, 15].

Objectives {7}
Accordingly, the aim of this CAncer of Rectum
REhabilitation Trial (CARRET) study is to evaluate the
effectiveness of a pre- and post-surgical pelvic floor re-
habilitation program on the bowel symptoms, pelvic
floor function, and quality of life of rectal cancer patients
up to 3 months after their rehabilitation. The secondary
objectives are to assess adherence to home-based PFME
and attendance to rehabilitation sessions and to perform
intra and intergroup comparisons regarding bowel
symptoms and anorectal function considering all time
points (baseline, before stoma removal, immediately and
3 months and 1 year after pelvic floor rehabilitation).

Trial design {8}
The trial design is a randomized controlled superiority
trial with parallel groups (pelvic floor rehabilitation
versus control group), with a blinded evaluator,
allocation ratio 1:1.
Figure 1 summarizes the study design. Patients will be

randomized in an experimental group (with pre- and
post-surgical pelvic floor rehabilitation + conventional
treatment) or control group (only conventional

treatment). Both groups will receive 10 sessions of phys-
ical exercises before surgery, including aerobic and re-
sistance training [3].

Methods: participants, interventions, and
outcomes
Study setting {9}
Potential participants will be recruited at Hospital del
Salvador, Servicio de Salud Metropolitano Oriente,
Santiago de Chile. Evaluations and rehabilitation will be
done at the same institution.

Eligibility criteria {10}
Eligible participants for this study will be adults (aged 18
to 80) with stage I to III rectal cancer who will undergo
sphincter preserving surgery at Hospital del Salvador
and who have a sufficient understanding of Spanish.
They will be recruited at the surgery service for 18
months.
The exclusion criteria will be observed cognitive

deficit [mini-mental test score lower than 24] and those
patients not meeting criteria for inclusion in the
perioperative optimized protocol, such as urgency
surgery, neurological diseases like stroke, Parkinson’s or
epilepsy, previous gastrectomy, diabetic patient using
insulin, renal insufficiency, congestive heart failure, and
anesthetic risk ASA 4. Those patients with clinically
relevant anastomotic stoma leakage (requiring additional
surgical procedures) will be excluded of the study.
Neoadjuvant chemoradiotherapy will not be an
exclusion criterion.
Interventions will be performed by physical therapists

with postgraduation studies on pelvic floor
rehabilitation.

Who will take informed consent? {26a}
The informed consent will be taken from one of
the main researchers: CS, LAL, and RS. The process
of informed consent will start with a complete
explanation of the study, assessments, procedures,
risks, and benefits. The patient will have enough
time to solve any doubt. Patients will receive a copy
of the printed informed consent to carefully read
and take it to home for further analysis if they find
it necessary.

Additional consent provisions for collection and use of
participant data and biological specimens {26b}
Not applicable.

Interventions
Explanation for the choice of comparators {6b}
We decided to compare pre(re)habilitation of the pelvic
floor to a control group with standard care without
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pre(re)habilitation of the pelvic floor because it will give
the real benefit of including pelvic floor physiotherapy
prior to lower anterior resection for rectal cancer. The
study could demonstrate the superiority of starting early
pelvic floor rehabilitation.

Intervention description {11a}
Description of the proposed intervention (Fig. 1)
Both groups will receive conventional treatment
following institutional perioperative optimized protocol.
The pelvic floor intervention for rectal cancer patients

Fig. 1 Flow diagram of the study design
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will be delivered in two stages: (1) pre-rehabilitation and
(2) rehabilitation. Currently, the recommendation is to
provide rehabilitation before surgeries in order to pre-
pare patients to improve their functional outcomes. The
content of pre-rehabilitation and rehabilitation will in-
clude pelvic floor exercises and other techniques aiming
at the recovery of pelvic floor maximal function after
surgery and the avoidance of low anterior resection syn-
drome (LARS) symptoms. Pre(re)habilitation will not
delay surgical or other treatment times neither interfere
in clinical oncological decision-making process.
The pelvic floor intervention, including all stages and

techniques, will be provided by a physical therapist with
postgraduate studies in pelvic floor treatment and
experience in treating rectal cancer patients. This
professional will be trained by researchers on the study
protocol. The intervention will take place in a private
room at Hospital del Salvador.
Stage 1: Pelvic Floor Pre-rehabilitation will be deliv-

ered in one session of approximately 40 min with
physiotherapist educating on the correct contraction of
pelvic floor, teaching pelvic floor muscle exercises, and
performing capacitive and sensory training with rectal
balloon.
Health education will include the following: the most

adequate position for evacuation, self-care strategies
such as a high-fiber and low-fat diet that is low in spicy
and stimulating food (artificial sweeteners, tea, cola
drinks and chocolates), and good bowel habits (the pos-
sibility of experiencing an increased urgency to defecate
after meal or physical activities).
A booklet was designed for this study with these

instructions, and exercises will be provided to the
patients as well as an audio that will be sent to their cell
phones using the WhatsApp application. The pelvic
floor therapist will be given a mobile number with a
WhatsApp account so they can send audios and contact
patients to reinforce instructions for performing PFME
at home. Patients will receive a WhatsApp message once
a week to remind them about the exercises. A closer
contact with the therapist may increase patients’ self-
efficacy and adherence to the treatment [16]. In addition,
patients will receive a diary to register the days when
they exercise their pelvic floor in order to check adher-
ence to home-based exercises.
Stage 2: Pelvic floor rehabilitation will be delivered in

4 sessions of pelvic floor physiotherapy 3–5 weeks
before stoma removal, three times for week. Although
anorectal function is not being required for fecal
elimination in those with stoma, we will perform PFME
and sensory and capacitive training to retrain this
function and prevent leakage. In addition, patients will
receive 5–8 sessions of pelvic floor physiotherapy
starting approximately 2 weeks after stoma removal

surgery, over a period of up to 1 month, three times per
week, according to patients´ needs. Each session will last
approximately 40 min.
Rehabilitation will start around 6–10 weeks after the

surgery, depending on physician indication and stoma
removal surgery.
The rehabilitation intervention will include pelvic floor

exercises, electromyographic biofeedback, and capacitive
and sensory training:
Pelvic floor muscle exercises (PFME) will be

performed following the protocol of Bø and colleagues
[17] who instructed participants to perform a daily total
of 24 to 36 slow contractions (high-intensity maximal
voluntary contraction with a 6 to 8 s hold). Each slow
contraction will be followed by three-to-four fast con-
tractions and then 6 s of rest. In addition, patients will
be encouraged to contract the pelvic floor muscles be-
fore situations that increase intra-abdominal pressure,
known as the “knack” [18]. Patients will be instructed to
repeat these exercises at home every day after ostomy
removal.
Electromyographic Biofeedback with the equipment

Enraf-Nonius Myomed 632X® connected to a large
screen for better visualization following a protocol simi-
lar to that used by Kuo et al [10] in which neuromuscu-
lar stimulation of the pelvic floor muscle was performed
2 to 3 times weekly for a total of 12 treatment sessions.
We will use a catheter (Anuform) placed into the anal
canal for 10 min during each treatment session. If the
patient cannot tolerate the endoanal method, we will use
external perineal stimulation. The device delivers a
square wave, and ramp up and down time will be set for
2 s with a duration of 8 s at 30 Hz frequency, an on/off
time of 1:3, and a pulse duration of 300ms. Patients will
be instructed to actively contract pelvic floor muscles
when the electrical stimulus is on.
Capacitive and sensory training with a balloon probe

will follow the protocol of Liang et al [9]: a trained
therapist will perform repeated inflations and deflations
of a balloon in stepwise increments of 5 mL of air or
saline solution. The patients will be asked to recognize
the volume that induced the urge to defecate and the
maximal tolerable volume they were able to hold. The
patients will be taught to contract the sphincter in
response to the perception of rectal distention. This
training will be performed once a week with a duration
of approximately 10 min.
Both groups will receive conventional cancer

treatment and surgery following perioperative optimized
protocols, including 6–10 sessions of multimodal
rehabilitation prior to the surgery. It includes physical
exercise (aerobic with a stationary bike up to 60–70% of
the maximal heart rate reserve calculated with Karnoven
et al. (1957) [19] formula and resistance training) and

Sacomori et al. Trials          (2021) 22:448 Page 5 of 11



nutritional support. Pre-rehabilitation with physical ex-
ercises is recommended by perioperative optimized
protocol pathways [3]. A study showed that men with di-
gestive cancers who have a good cardiorespiratory fitness
also present a lower risk of mortality [20]. In a large sec-
ondary analysis with colorectal cancer patients, authors
concluded that multimodal pre-rehabilitation (physical
exercise, nutrition, and coping strategies for anxiety) re-
sulted in greater improvement in walking capacity
throughout the whole perioperative period when com-
pared to rehabilitation started after surgery [21]. The
pre-rehabilitation with physical exercises will be pro-
vided by a physical therapist specialized in cancer re-
habilitation and trained by researchers on the study
protocol. This treatment will be provided at the Service
of Physical Medicine and Rehabilitation of Hospital del
Salvador.
In case any patient needs adjuvant chemotherapy or

radiotherapy, we will wait until the end of these
treatments and reassume pelvic floor rehabilitation
before ostomy removal. In these cases, patients may take
around three additional months to complete treatment.
After completing the follow-up time (3 months) and

final evaluations, patients of the control group will be in-
vited to receive 5–10 sessions of pelvic floor
rehabilitation.

Criteria for discontinuing or modifying allocated
interventions {11b}
Discontinuation of the intervention will be in the presence
of worsening disease condition, upon participant request,
or in the presence of any adverse effect.

Strategies to improve adherence to interventions {11c}
As a strategy to improve adherence, a booklet was
designed for this study with instructions, and exercises
will be provided to the patients as well as an audio that
will be sent to their cell phones using the WhatsApp
application. The pelvic floor therapist will be given a
mobile number with a WhatsApp account so they can
send audios and contact patients to reinforce
instructions for performing PFME at home. Patients will
receive a WhatsApp message once a week to remind
them about the exercises. A closer contact with the
therapist may increase patients’ self-efficacy and adher-
ence to the treatment [16]. In addition, patients will re-
ceive a diary to register the days when they exercise
their pelvic floor in order to check adherence to home-
based exercises.

Relevant concomitant care permitted or prohibited
during the trial {11d}
Patients can take institutional routine care, including, if
necessary, adjuvant chemoradiotherapy. Only patients of

the control group will not be allowed to receive pelvic
floor physiotherapy during the study period.

Provisions for post-trial care {30}
After completing the follow-up time (3 months) and
final evaluations, patients of the control group will be in-
vited to receive 5–10 sessions of pelvic floor rehabilita-
tion. No compensation is offered to those who might
suffer from harm from trial participation. However, we
are negotiating an insurance contract to better protect
patients.

Outcomes {12}
Evaluations will take place at baseline (T1), around 3–5
weeks before stoma removal and before rehabilitation
(T2), immediately after rehabilitation (T3), 3 months
(T4), and 1 year after rehabilitation (T5).
The primary outcomes are the mean score of bowel

symptoms and the mean score of anorectal function.
The primary time point will be 3 months after finishing
pelvic floor rehabilitation treatment.

Main outcome: bowel symptoms
The International Consultation on Incontinence
Questionnaire Anal Incontinence Symptoms and Quality
of Life Module (ICIQ-B) assess fecal incontinence
symptoms (including gas incontinence) and its impact
on quality of life. It is separated in three domains with
scores from 1 to 21 for bowel patterns, 0–28 for bowel
control, and 0–26 for quality of life related to bowel
symptoms [22, 23]. It was developed in the UK but still
does not have a Spanish version. Its English version has
shown to be robust and psychometrically solid,
considering analysis of content, construct, criterion
validity, internal consistency, and reliability [22, 23]. The
questionnaire is in the process of translation to Chilean
Spanish and validation by the authors of this study.
In addition, we will use LARS score which is a short

questionnaire that has been useful for measuring the
impact of intestinal sequelae on the quality of life of
patients following sphincter preserving rectal cancer
surgery [8]. The LARS score was developed based on a
Danish cohort of 961 patients 27 and evaluates
incontinence for flatus, incontinence for liquid stools,
clustering, and urgency. The score ranges from 0 to 42
and is divided into 0 to 20 (no LARS), 21 to 29 (minor
LARS), and 30 to 42 (major LARS). This score has been
validated in Spanish [24].

Secondary outcomes: anorectal function, quality of life, and
pelvic floor muscle function
High-resolution anorectal manometry will be used to
assess the maximal resting pressure, maximal squeeze
pressure, rectal capacity (maximal tolerable volume), and
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rectal sensitivity (initial sensation threshold). We will
use high-resolution anorectal manometry with a 24-
channel water-perfused catheter (Multiplex, Alacer, Bio-
medica, Sao Paulo, Brazil). This equipment is a low-cost
water perfused system which has proven to be adequate
for clinical use [25, 26]. According to a previous study,
we will define effective improvement as > 15% in the
anorectal manometry parameters [9]. This test will be
performed by a trained physician.
Quality of life will be evaluated with the validated and

widely used instrument of the European Organization
for Research and Treatment of Cancer Quality of Life
Group (EORTC), the Quality of Life Questionnaire
Core-30 (QLQ-C30), and QLQ-CR29 [27–30]. A de-
tailed manual will be used to score each question [31].
Pelvic floor muscle strength will be measured by anal

palpation and graded on the Oxford Modified Scale from
0 (no contraction) to 5 (strong). This is the most widely
used evaluation on pelvic floor physiotherapy [32].
Adherence to home-based pelvic floor muscle exer-

cises will be measured with an exercise diary. We will
record the number of days per week patients performed
the exercises following the instructions of the physical
therapist. Furthermore, we will record attendance to re-
habilitation sessions.
For descriptive purposes, we will use the hospital

register of socio-demographic and health-related infor-
mation, including the following variables: age in years;
schooling; self-reported ethnicity; marital status; profes-
sion; working status before cancer diagnosis; self-
reported comorbidities (diabetes, hypertension, depres-
sion, asthma, COPD, smoking, and alcohol consump-
tion); physical activity during leisure time; heart rate,
blood pressure; use of anti-motility or anti-diarrhea
agents; type of cancer; stage; treatments received (sur-
gery, radiotherapy, chemotherapy, immunotherapy); and
body weight, height, and body mass index. SPIRIT guid-
ance: primary, secondary, and other outcomes, including
the specific measurement variable (e.g., systolic blood
pressure), analysis metric (e.g., change from baseline,
final value, time to event), method of aggregation (e.g.,
median, proportion), and time point for each outcome.
Explanation of the clinical relevance of chosen efficacy
and harm outcomes is strongly recommended.

Participant timeline {13}
Participant timeline is summarized in SPIRIT (Fig. 2).

Sample size {14}
The hospital carries out around 50 rectal cancer
surgeries per year. The sample size calculation was
performed considering the results of a previous pilot
study with 10 participants with rectal cancer undergoing
pelvic floor rehabilitation [33]. The study used the ICIQ-

B and reported results in the domain bowel control after
rehabilitation [mean of rehabilitation group = 2.8 (SD =
2.8) and mean of rehabilitation group = 4.9 (SD = 5.7)].
These values were introduced at an online sample size cal-
culator [34] with a power of 80%, alpha 0.05, and an en-
rollment ratio of 1/1, resulting in an estimated sample size
of 56 participants. Then, considering the need of exclusion
due to clinically relevant anastomotic leakage, which has
been estimated around 10.9% of the cases [35], we will re-
quire a total of 62 patients, 31 in each group.

Recruitment {15}
Recruitment will be performed by the coloproctologist
surgeons of the institution who will provide a referral
for the study for those patients that comply with
eligibility criteria.

Assignment of interventions: allocation
Sequence generation {16a}
The allocation of participants to groups will be
randomized using computer-randomized allocations pre-
pared by an independent person. Sequence generation
will be performed in blocks of 10.

Concealment mechanism {16b}
Allocation concealment will be guaranteed with sealed
opaque envelopes.

Implementation {16c}
The allocation sequence will be generated by an
independent statistician. After screening for eligibility,
the participants will be allocated to the next available
allocation by the enrolling researcher using sealed and
numbered envelopes. The therapist performing the
treatments of the intervention group will assign
participants to interventions.

Assignment of interventions: blinding
Who will be blinded {17a}
The people assessing the outcomes and those analyzing
the results/data will be blinded.

Procedure for unblinding if needed {17b}
Not applicable.

Data collection and management
Plans for assessment and collection of outcomes {18a}
One of the researchers, a physical therapist specialized
in cancer rehabilitation, will be responsible for
contacting patients to assess outcomes at baseline and at
follow-up visits. All included questionnaires are vali-
dated. Anorectal manometry will be performed by an-
other of the researchers, a physician well-trained in the
technique.
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Plans to promote participant retention and complete
follow-up {18b}
Patients will receive a WhatsApp message once a
week to remind them about the exercises. In case
they do not use this app, the therapist will call them
once a month. A closer contact with the therapist
may increase patients’ self-efficacy and adherence to
the treatment [16].

Data management {19}
Data will be tabulated in an Excel sheet
anonymously using codification by a research
assistant. Control and experimental group will be
coded anonymously with numbers (1, 2) aiming to
blind the person who will perform statistical
analysis. Data will be stored in the secured network
of Universidad Bernardo O´Higgins with access to
the researchers and, for security reasons, in an
external hard drive which will be used to back up
regularly the database. The data monitoring team
will be the researcher that assesses outcomes and
another responsible for data analysis.

Confidentiality {27}
Personal information will be maintained only by the
therapist in a special folder stored at the institution
where data will be collected.

Plans for collection, laboratory evaluation, and storage of
biological specimens for genetic or molecular analysis in
this trial/future use {33}
Not applicable because there are no biological
specimens in this study.

Statistical methods
Statistical methods for primary and secondary outcomes
{20a}
Data will be maintained in printed questionnaires
which will be registered on an Excel dataset. A
monitor will check the completeness of data and
rigorously control patient’s follow-up. Data will be an-
alyzed with descriptive (mean, standard deviation, me-
dian, interquartile range, and frequencies) and
inferential statistics at the program SPSS®. A normal-
ity test will be performed using Kolmogorov-Smirnov
criteria. For variables which follow normality criteria,
we will use an independent T test to compare groups.
In the case of a non-normal distribution, we will use
the Mann-Whitney U test. To compare variables be-
tween pre- and post-intervention, we will use a paired
T test or a Wilcoxon test. A significance threshold of
p < 0.05 will be adopted for all tests.

Interim analyses {21b}
Not applicable.

Fig. 2 SPIRIT schedule of enrollment, intervention, and assessment
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Methods for additional analyses (e.g., subgroup analyses)
{20b}
Subgroup analysis will be performed for gender groups.

Methods in analysis to handle protocol non-adherence
and any statistical methods to handle missing data {20c}
In cases of lost to follow-up rates lower than 20%, we
will perform an intention-to-treat analysis, using single
imputation procedures with the mean of the group to
replace missing values.

Plans to give access to the full protocol, participant level-
data, and statistical code {31c}
In case of audits of health authorities and funder or
other researchers needing to access data for scientific
purposes, we will give access to the full protocol,
participant level-data, and statistical code.

Oversight and monitoring
Composition of the coordinating center and trial steering
committee {5d}
Not applicable.

Composition of the data monitoring committee, its role
and reporting structure {21a}
This clinical trial will not include a data monitoring
external committee because it includes therapies widely
used by pelvic physical therapists as well as assessments
commonly applied among rectal cancer patients.
Nonetheless, we will establish an internal committee for
monitoring preliminary data regarding safety. This
committee will include the researchers that assess the
main outcomes and the main researcher. They will
perform constant preliminary data analysis looking for
safety and effectiveness. In case of any reported adverse
event, this committee will ask for analysis and
recommendation of an external surgeon with expertise
in treating rectal cancer. Data monitoring group is
independent from the funder and sponsor.

Adverse event reporting and harms {22}
Possible adverse events might include excessive bleeding
or pain. The first will be evaluated with a question
asking for the frequency of anal bleeding during the last
month (never, once a week or less, twice or three times
a week, once a day, many times on a day, continually).
In addition, the amount of bleeding will be quantified
with the cup measure (less than half a cup, half a cup,
more than half a cup, a cup, and so on). They will be
assessed immediately after pelvic floor rehabilitation and
immediately after pelvic floor pre-rehabilitation. Exces-
sive pain will be determined as a pain equal to or higher
than 7 on a visual analog scale from 0 (no pain) to 10
(the worst pain).

Frequency and plans for auditing trial conduct {23}
Auditing will be conducted only in case the funder or
Ethical Committee requires.

Plans for communicating important protocol
amendments to relevant parties (e.g., trial participants,
ethical committees) {25}
In case of the need of protocol modifications (e.g.,
changes to eligibility criteria, outcomes, analyses), we
will communicate it to relevant parties (which are the
Ethical Committee and trial registry).

Dissemination plans {31a}
The results of this study will be published at scientific
journals and in scientific international/national activities.

Discussion
This paper presents a protocol for a prospective
randomized controlled trial to study the effectiveness of
pelvic floor pre(re)habilitation both prior to and after a
low anterior resection for rectal cancer, versus no
rehabilitation at all, on bowel symptoms, pelvic floor
function, and quality of life. There is another similar
study protocol published, but as it is a feasibility study,
their primary outcome measure is the proportion of
eligible patients approached who consented to and
attended the educational session. The secondary
outcomes included patient compliance, the acceptability
of the intervention (assessed using qualitative interviews)
and pelvic floor tone, patient bowel function, and quality
of life [36]. Besides that, two systematic reviews showed
promises of the benefits of PFME on bowel function
after rectal cancer. However, the methodological
limitations of the included studies justify the need of
randomized controlled trials testing the effectiveness of
pelvic floor rehabilitation to prevent LARS [11, 12].
This study is innovative because it will include

prehabilitation, i.e., a session of pelvic floor
physiotherapy prior to the surgery. A possible limitation
of this study will be related to oncological results of the
included patients, for example if the patient requires
adjuvant chemotherapy and have other complications,
will delay rehabilitation, which might affect the results.
Furthermore, the long follow-up period added to by the
social unrest in Chile that started in 2019 and COVID-
19 outbreak in early 2020 might increase attrition rates
or delay the study results.
The proposed research received ethics approval from

Servicio de Salud Metropolitano Oriente [Orient
Metropolitan Health Service], Santiago de Chile
(approval date: October 08, 2019). Published results are
expected in 2022.
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Trial status
Trial recruitment is not started yet due to delays caused
by coronavirus pandemics. This is the first protocol
version registered on 21 January 2020. We plan to start
recruitment by 15 January 2021 and to complete
recruitment by 30 December 2022.
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