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Abstract
Background/Aim Fecal incontinence (FI) has a multifactorial pathophysiology with a potentially
devastating impact on quality of life. The landmark development of high-resolution manometry (HRM)
has allowed accurate assessment of anorectal function. Biofeedback (BF) has been recommended as a
minimally invasive non-surgical therapeutic tool. This study aims to evaluate high-resolution and 3D
manometric parameters based on the London Protocol (LP) for the diagnosis of incontinence compared
to healthy volunteers, as well as the manometric repercussions of incontinent patients undergoing the
BF protocol and its effectiveness. 

Methods Twenty-four female incontinent patients underwent water-perfused 36-channel HRM were
compared to 25 healthy female volunteers. Incontinent were submitted to an 8-week BF protocol and
their manometric parameters and fecal incontinence scores were compared to pre-BF, 3 and 6 months
(m) after BF completion. All manometric data (post-BF, 3 and 6m period) were compared with healthy
individuals. 

Results Incontinent pre-BF vs healthy: resting- lower pressure (mean maximum, mean,3D), shorter
functional anal canal length (FACL), higher asymmetry to highest and lowest pressure; short squeeze-
lower pressure (maximum incremental,absolute,mean,3D), higher asymmetry to highest and lowest
pressure; endurance- lower 3D pressure (1/3, 2/3, 3/3), lower values (fatigue rate index); cough- lower
pressure (anal canal, 3D, anorectal gradient), higher asymmetry to highest pressure (anal canal) and
rectal sensory- higher volume (�rst sensation, desire to defecate, maximum tolerated). After BF (post vs
pre): resting-higher pressure (3D,mean), longer FACL; short squeeze-higher pressure (maximum
incremental, absolute, mean,3D), long squeeze- higher 3D pressure (1/3, 2/3,3/3); cough- higher anal
canal pressure (maximum,3D) and rectum pressure; rectal sensory- higher maximum tolerated volume;
(3 and 6m post-BF vs pre): resting- longer FAC (3m>pre); short squeeze- higher pressure (maximum
incremental, absolute, mean) and 3D (3m>pre; 6m>pre); long squeeze- higher 3D (1/3, 2/3, 3/3): (3m>pre;
6m>pre); cough - higher anal canal pressure (maximum,3D) and rectum pressure (3m>pre; 6m>pre) and
rectal sensory- higher maximum tolerated volume (3m>pre; 6m>pre). Fecal incontinence scores: lower
values (post, 3 and 6m < pre-BF). 

Conclusions High-resolution and 3D parameters can re�ne FI diagnosis and provide a robust basis for
personalized biofeedback therapy and follow up in selected cases, leading to enhanced outcomes.

Key Points
Fecal incontinence is a chronic debilitating disorder involving complex multifactorial interactions
with a signi�cant impact on quality of life.

Novel 3D and HRM parameters can be useful tools for accurate diagnosis in incontinence and
clustering into patient phenotypes.
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The effectiveness of biofeedback therapy depends on in-depth manometric analysis for tailored
referral, guidance and follow-up.

1. Introduction
Fecal incontinence (FI) is a chronic disorder involving diverse etiologies (idiopathic, neurogenic,
in�ammatory, iatrogenic), often associated with multifactorial interconnections in its pathophysiology1.
It has a critical impact on quality of life, with broad psychosocial repercussions immersed in family,
economic and work contexts. Additionally, the increased incidence of synchronous sexual dysfunctions
contributes to high scores on anxiety and depression scales2,3. The global pooled prevalence of FI has
been estimated at 8.0%, being higher in women (9.1%), increasing with age, and reaching its highest
prevalence in individuals over 60 years (9.3%)4.

The milestone set by high-resolution manometry (HRM) ushered in a new era in the detailed and precise
assessment of anorectal function and paved the way for the search for new metrics, phenotypes groups
within pelvic �oor disorders, as well as potential manometric markers1,5. In parallel, anorectal
manometry, as the most widely used tool, allows in incontinent patients to assess anal sphincter
function and abnormal rectal sensitivity, obstetric injuries after traumatic birth, guide biofeedback
training as well as distinguishes passive FI (lower resting pressure) from urgency FI. In addition, HRM
has been shown to be more accurate in detecting hypocontractility in incontinent women6,7.

Biofeedback (BF) has been described as a safe, side-effect-free and minimally invasive therapeutic
option for non-responders to conservative treatment in mild to moderate fecal incontinence. Based on
training of the pelvic �oor muscles, it can generate increased contractile strength, muscular endurance,
proprioception and sensitivity of the anal canal in patients with adequate cognitive capacity and
motivation8,9.

The �rst aim of this study was to evaluate 24 female incontinent  according to the London Protocol (LP)6

under water-perfused 36-channel HRM, comparing the high-resolution and 3D manometric �ndings with
25 healthy female volunteers from our previous study10. The second and main goal was to compare the
incontinent group's manometric parameters and fecal incontinence scores, before and after undergoing
an 8-week BF protocol (HRM, endoanal electrostimulation and home exercises), as well as at 3 and 6
months (m) after the end of  BF (maintaining only guided home exercises). Additionally, all manometric
data (post-BF, 3 and 6m period) were also compared with those of the healthy group.

2. Materials and Methods
2.1 Subjects

Twenty-four female incontinent volunteers were consecutively recruited at the Center of Physiology of
Piracicaba (São Paulo, Brazil) from April 2021 to March 2023. The mean age was 65.17 ± 13.58 years
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(age range: 28-81 years) and the mean body mass index (BMI) was 26.93 ± 3.45. Type 2 diabetes was
found in 16.67%. The obstetric history showed that 87.50% were multipara, 8.33% primipara, and 4.67%
nulliparous. Among them, 62.50% underwent vaginal delivery (45.83% fetal macrosomia, 37.50%
reported the need forceps with extended episiotomy) and 37.50% had a cesarean section. Regarding
previous anal surgery, 29.17% had undergone hemorrhoidectomy, and 4.17% sphincterotomy.

 Inclusion criteria included women from 18 years old with fecal incontinence according to Rome IV
criteria13. Exclusion criteria were: (1) previous anorectal tumors or incontinence associated with current
oncological treatment (radiation and/or chemotherapy); (2) spinal cord injury and congenital
abnormalities such as meningomyelocele; (3) dementia syndrome and (4) failure to adhere to the
proposed 8-week research protocol.  

2.2 Ethics 

The study protocol was approved by the Research Ethics Committee of State University of Campinas
(UNICAMP- São Paulo, Brazil). Informed consent was obtained of all participants and no identi�able data
present. There is no con�ict of interest. All authors contributed su�ciently to be named as authors and
are responsible for the manuscript. No professional or ghostwriter was hired.

2.3 Equipment

All patients underwent 36-channel water-perfused HRM (Multiplex Alacer Biomédica, São Paulo, Brazil),
with a constant �ow rate of 0.3ml per minute (min) of sterile water and channels arranged radially
spanning 6cm. The topographic color plot pressure data, 3D vectors, and respective pressure volumes
(PV) were acquired via the dedicated commercial software (Alacer Biomédica, São Paulo, Brazil).

Endoanal electrostimulation was performed using Dualpex 961 (Quark Medical, São Paulo, Brazil).

2.4 Study protocol

All incontinent volunteers were initially evaluated by anorectal manometry and fecal incontinence scores.
Prior to each examination, the subjects were informed about all the steps recommended in the London
Protocol (LP), from which we excluded only the pushing maneuver and its analysis. Afterwards, they
were referred to 8 consecutive weekly biofeedback sessions (2 months) and promptly reevaluated by
manometry and fecal incontinence scores as well as 3 and 6 months after the end of BF, which maintain
only guided home exercises once a day. All volunteers performed anorectal preparation the night before
each manometry and BF session with a 4.0 g glycerin suppository. The patients were studied in a quiet
room, in the left lateral position with knees and hips �exed at 90°. All sequence and manometric
parameters (LP, complementary and 3D) evaluated were described in detail in our previous study10.

2.4.1  Anorectal biofeedback



Page 5/16

As a preliminary approach, we recommend dietary restrictions to patients if a possible clinical
relationship with food intolerance (lactose, fructose, etc) associated with diarrhea episodes was
identi�ed, aiming to avoid Bristol Stool Form Scale type 6 to 7.

All BF therapy was physician-led, the stages illustrated in Figure 1, and included:

First stage (20 minutes): Instructions and rea�rmation of anatomical reference points of the pelvic
�oor for fecal continence. In addition, training and guided exercises focused on the pelvic �oor
muscle-sphincter component using the HRM probe, with simultaneous two-dimensional visual
interaction with the patient. The guided exercises began with short squeeze 10 repetitions of 5
seconds (s), with a 15-second rest period between them. They were followed by 3 repetitions of long
squeeze, with 30s of rest between them, starting at 10s and progressing over the weeks depending
on the patient's contractile capacity up to 25 to 30s. The objective was to increase contractile
strength, endurance and proprioception and sensitivity of the anal canal (weekly frequency, carried
out at the Clinic).

Second stage (20 minutes): Endoanal electrostimulation protocol to provide passive increase in
contractile strength and muscular resistance, proprioception activation and improvement of anal
canal sensitivity. Active stimulation was 35 Hz with a 2.0 second ramped pulse, 15s (�rst session)
to 25-30s (eighth session) on, 5.0 second ramp down, and one corresponding off-duty cycle, add up
to 20 min per session (after exercises with HRM support, weekly frequency, carried out at the Clinic).

Third stage (30 minutes each period): Guided pelvic �oor exercise protocol, twice a day to increase
contractile strength and muscular endurance as follow: 3 sets of 10 repetitions of short contraction
of 5s, with a rest period of 15s between them, with 1minute of rest between each set, totaling 30
times per period per day. They were followed by 8 repetitions of long contraction, of 10s up to 25 to
30s, depending on the patient and their contractile capacity, with rest between each endurance
exercise of 1minute, totaling 16 repetitions per day (in addition to therapy at the Clinic within 8
weeks, carried out at home).    

Fourth stage (30 minutes per day): Guided pelvic �oor exercise protocol described above, once daily
to mantain contractile strength and muscular endurance for 6 months (after 8 weeks therapy at the
Clinic, carried out at home).  

2.4.2  Protocol stages

The research stages followed the following steps:

1. Pre-BF therapy protocol (24 volunteers)

Assessment of fecal incontinence scores, Cleveland Clinic Fecal Incontinence Severity Scoring
System (CCFIS)11 and St. Mark's Incontinence Score (SMIC)12, and anorectal HRM evaluation
according to the London Protocol (LP)6.

2. After 8 weekly sessions of BF therapy protocol (24 volunteers)
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Reassessment of fecal incontinence scores (CCFIS and SMIC) and anorectal HRM.

3. After 3m and 6m of post-BF completion - only home exercises once a day (22 volunteers)

Reassessment of fecal incontinence scores (CCFIS and SMIC) and anorectal HRM.

91.7% of 24 volunteers remained until the �nal evaluation 6 months post-BF, with 2 patients excluded
after 8-week protocol due to lack of complete exercise adherence.

The comparison manometric parameters (LP, complementary and 3D parameters) are depicted in Tables
and Supplementary Tables (ST) as follows: resting, short and long squeeze, cough, rectal sensory
threshold parameters and recto-anal inhibitory re�ex (RAIR). 

2.5 Statistical analysis

The Shapiro-Wilk method was used to assess the normal distribution of the data. The unpaired t-test
was applied to the difference between normally distributed parameters, and the Mann-Whitney U test
was used in univariate analysis for non-normal data. Variables are expressed as mean (standard
deviation) and median (interquartile range). The entire normality study database, also including range,
minimum (min), maximum (max), 95% con�dence interval (95% CI), and 5th and 95th percentiles, is
presented in the Supplementary Tables (ST). All p-values<0.05 were considered signi�cant. Statistical
analyses were performed using R software version 4.2.2.

3. Results
3.1 Incontinent vs healthy volunteers 

High-resolution manometric �ndings of 24 female incontinent patients (pre and post-BF, 3 and 6m post-
BF completion) were compared  with 25 healthy female volunteers from our previous study10 based on
the London Protocol (LP)6. 

3.1.1 Resting manometric parameters

Resting manometric analysis showed a statistically signi�cant difference between healthy volunteers vs
incontinent (Table 1 and ST1). Mean maximum pressure and resting PV (10⁴mmHg².cm) were lower in
incontinent (p<0.01 in all comparisons) as well as mean pressure (p<0.01 comparing pre-BF, 3 and 6m,
and p<0.05, post-BF).

Functional anal canal length (FACL) shown shorter centimeters (cm) in incontinent pre-BF (p<0.01) and 3
and 6m (p<0.05), however, with no differences compared to post-BF.

Evaluating the asymmetry of the functional anal canal to the highest and lowest pressure based on 3D
analyses, we found higher values for incontinent (pre, post, 3 and 6m) compared with healthy. Regarding
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the highest pressure asymmetry: pre (p<0.05) and post, 3 and 6 (p<0.01) and for the lowest pressure
asymmetry;  pre, post, 6m (p<0.05) and 3m (p<0.01).

3.1.2 Squeeze manometric parameters

Squeeze manometric parameters (Table 2 and ST2) showed lower pressure in incontinent (pre, post, 3
and 6m) comparing with healthy group analyzing maximum incremental, mean and maximum absolute
squeeze pressure as well as the 3D parameters (10⁴mmHg².cm), short and long squeeze PV (1/3, 2/3
and 3/3), with all p<0.01.

Analyzing the symmetry (short squeeze) in relation to healthy volunteers: the highest pressure
asymmetry was higher in incontinent (pre, post,3 and 6m) with p<0.01; and for the lowest pressure, it
was higher in incontinent (pre, post) with p<0.05 and 3m (p<0.01), with no difference evaluating 6m post-
BF.

Concerning complementary parameters of endurance analyses, fatigue rate index (FRI), fatigue rate (FR)
and capacity to sustain (CS), statistical signi�cance was observed to FRI with lower values only to
incontinent (pre) vs healthy (p<0.05). FR �ndings were lower in incontinent (pre, post, 3 and 6m) however
with less pressure loss compared to healthy control (p<0.01). CS was higher in incontinent (6m) with
p<0.05 and no difference was observed between incontinent (pre, post and 3m) vs healthy.

3.1.3  Cough manometric parameters

Evaluating cough parameters (Table 3 and ST3), the pressure was lower in incontinent (pre, post, 3 and
6m) compared to healthy group analyzing the anal canal maximum pressure, the corresponding 3D
parameter and the  complementary parameter (anorectal gradient pressure), with all p<0.01, however no
difference to maximum pressure of the rectum in all comparison groups. Regarding the highest pressure
asymmetry of anal canal, it was higher in incontinent (pre) with p<0.05 and 3 and 6m (p<0.01) comparing
with healthy group and no difference to post-BF vs healthy control. Evaluating the lowest pressure
asymmetry did not show differences in all comparison groups.

3.1.4  Rectal sensory threshold parameters and RAIR

Rectal sensory threshold parameters and RAIR were depicted in Table 4 and ST4. The volume found was
higher in relation to healthy control in incontinent (pre) to �rst sensation (p<0.05), desire to defecate and
maximum tolerated volume (p<0.01) as well as to incontinent (post) with p<0.05. No statistical
difference was observed for the sensory parameters evaluating incontinent individuals (post,3 and 6m)
for �rst sensation and maximum tolerated volume as well as for desire to defecate (3 and 6m). The anal
canal relaxation (%) did not show differences between incontinent (pre, post, 3 and 6m) vs healthy.

3.2 Incontinent volunteers under biofeedback therapy
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 High-resolution manometric �ndings and fecal incontinence scores (FIS) from 24 incontinent women
volunteers (pre and post-BF) and the 22 patients who remained in the study protocol (3 and 6m post-BF
completion) were compared across all analyses periods (pre vs post-BF, 3 and 6m; post-BF vs 3 and 6m;
and 3m vs 6m).

3.2.1 Fecal incontinence scores

FIS showed a statistically signi�cant difference for the incontinent analyses periods (Table 5 and ST5) as
follows: CCFIS and SMIC showed lower values in post, 3 and 6m compared to pre incontinent (p<0.01),
as well as 3m and 6m compared to post-BF, respectively p<0.05 and p<0.01. No difference was observed
when comparing 3 to 6m.

3.2.2 Resting manometric parameters

Resting manometric pressure analyses (Table 6 and ST6 ), showed no statistical difference evaluating
mean maximum pressure in all comparisons. However, mean pressure and resting PV (10⁴mmHg².cm)
was higher in post-BF compared to pre (p<0.01 and p<0.05, respectively) as well as mean pressure
analyses post-BF > 6m (p<0.05). 

FACL was longer in post vs pre (p<0.05) and 3m vs pre (p<0.05) with no differences in other
comparisons. Evaluating the highest and lowest pressure asymmetry of the functional anal canal,  we
found no statistical signi�cance for all comparisons.

3.2.3 Squeeze manometric parameters

Squeeze manometric parameters (Table 7 and ST7) showed higher pressure (post vs pre, 3m vs pre, 6m
vs pre) analyzing: maximum incremental and maximum absolute squeeze pressure (all p<0.01), as well
as mean pressure and 3D parameters short and long squeeze PV (1/3, 2/3 and 3/3) with p<0.01 (post
and 3m vs pre) and  p<0.05 (6m vs pre). We found no difference for the other analyses times (post vs 3
and 6m, and 3 vs 6m) related to the manometric parameters described above.

Regarding the symmetry (short squeeze), the highest and lowest pressure asymmetry  was lower 6m vs
3m ( p<0.05) and also evaluating post vs 3m (p< 0.05) for lowest asymmetry analyses.

Evaluating complementary parameters of endurance, no statistical signi�cance was observed to FRI in
all inter-group analyses. FR �ndings showed greater pressure loss   post vs pre (p<0.05) as well as 3m vs
pre and 3m vs 6m (both p<0.01). CS was higher 6m vs 3m (p<0.05) and there was no difference for the
other time comparisons.

3.2.4  Cough manometric parameters

Cough parameters analyses (Table 8 and ST8) showed that the maximum pressure in the anal canal was
higher (post>pre, 3m>pre, 6m>pre), all p<0.01, as well as the corresponding 3D parameter with p<0.05
(post vs pre) and p<0.01 (3m>pre, 6m> pre). Rectum maximum pressure �nding was also higher
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(post>pre, 3m>pre, 6m>pre), with all p<0.05. Regarding the anorectal gradient pressure, we observed a
statistical difference only in the analyses of 3m vs pre with a higher value (p<0.05).  

Evaluating the highest and lowest pressure asymmetry of the functional anal canal, we found no
statistical signi�cance for all comparisons.

3.2.5  Rectal sensory threshold parameters and RAIR

Rectal sensory threshold parameters and RAIR were depicted in Table 9 and ST9. Regarding the �rst
sensation and desire to defecate �ndings, no statistical signi�cance was observed in all inter-group
analyses. However, the maximum tolerated volume was higher (post >pre, 3m>pre, 6m> pre), with all
p<0.01 with no difference for the other analyses times. The anal canal relaxation (%) did not show
differences for all comparisons.

4. Discussion
The present study demonstrates and rati�es the differences in high-resolution manometry and 3D
�ndings based on London Protocol between incontinent and healthy volunteers. In addition, it highlights
the importance of HRM in the diagnostic approach to fecal incontinence, re�ning the referral for BF
therapy, as well as for better outcomes based on tailored follow-up.  

Furthermore, 3D HRM can provide a functional anorectal image14 based on accurate spatial pressure
recording in circumferential and axial directions, deepening the sphincter component analyses, the
functional length, the area and asymmetry of the anal canal15 and making the pathophysiological

relevance clearer16. Additionally, expanding the diagnosis beyond sphincter defects and including pelvic
�oor disorders such as internal rectal prolapse and perineal descent14, it can constitute a detailed
screening method in incontinent for referral in selected cases for 3D endoanal ultrasound as well as
pelvic �oor magnetic resonance imaging (MRI).

4.1 Biofeedback therapy

Anorectal biofeedback is a consolidated treatment for incontinent patients and recommended by several
consensus groups17. In the context of minimally invasive therapies for fecal incontinence, the use of BF
within a broader concept of coordinated  interconnection of the 3 useful tools from the therapeutic
arsenal: training of the pelvic muscles and anal �oor; visual and verbal feedback techniques using a
manometry system or electromyography probe and anorectal electrical stimulation, all together can
enhance the effectiveness of the results. 

A randomized controlled trial showed BF combined with pelvic �oor anal sphincter muscle training can
be twice as effective as pelvic �oor exercises alone. In addition, another randomized study
demonstrated clear improvement of BF therapy in fecal incontinence severity in 86% of patients with
20% fully continence8. Furthermore, low-frequency endoanal stimulation for fecal incontinence can
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improve manometric values, continence scores and increase quality of life by activating dormant axons
and thus increasing the e�cacy of neuromuscular transmission and the rate of pudendal nerve
conduction18. Corroborating this, the superiority of BF plus electrical stimulation (EMG) over
monotherapy has been shown in several trials19,20 .

In parallel, treatment success based on 50% reduction in weekly fecal incontinence episodes has not
been used in clinical trials for comparisons8, however established scores such as CCFIS, SMIC and
quality of life have stood out. Incontinent volunteers undergoing our proposed BF protocol showed ≥50%
clinical improvement in 95.4% of their individual baseline scores 6m after BF completion. Initial CCFIs
was >10 in 77.3% of patients in which >15 in 31.8%, although an unsatisfactory response to BF was
reported in another paper with FI scores greater than 10 as well as poor sustained squeezing pressure21.
A sustained statistical signi�cance was observed in the CCFIS and SMIC scores for 6 months after
completion of BF protocol compared with the period before BF therapy, with the scores remaining
unchanged at the 3- to 6-month assessments where patients maintained only home-based guided
exercises.

4.2  HRM and 3D parameters

Some manometry differences in the assessment of anorectal function comparing incontinent with
controls have been described demonstrating lower anal resting pressure and squeeze pressure
increment22,23as well as anal sphincter asymmetry at rest and during squeeze effort24. In addition, a
shorter FACL has been observed in female with fecal incontinence which 97% had associated reduced
resting or squeeze pressures compared to normal FACL1. 

We found in the present study high-resolution and 3D manometric �ndings that differentiated
 incontinent from healthy volunteers with statistical signi�cance as follow (pre vs healthy): lower
pressure - resting (mean maximum, mean and 3D), short squeeze (maximum incremental, absolute,
mean and 3D), long squeeze (3D 1/3, 2/3, 3/3) and cough (maximum anal canal and 3D; anorectal
gradient); higher asymmetry (to highest pressure) - resting, short squeeze and cough (anal canal); higher
asymmetry (to lowest pressure) - resting, short squeeze; higher volume (�rst sensation, desire to
defecate and maximum tolerated). In addition, shorter FACL (resting) and lower endurance value (FRI).
The statical differences described above were maintained even post-BF, 3 and 6m after BF
completion with the exception of the analyses: FRI, �rst sensation and maximum tolerated volume.

Biofeedback therapy for incontinent has demonstrated a positive impact on quality of life improving
pelvic �oor muscles strength and the ability to tolerate larger rectal distention8 as well as optimizing
manometric �ndings by increasing resting, maximal squeeze pressure and endurance using o�ce
support or home device compared to controls20. Corroborating this cenarium, we present the effect on
manometric parameters after the proposed BF protocol (post vs pre) with statistical signi�cance as
follows: longer FACL (resting); higher pressure- resting pressure (mean and 3D), short squeeze
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(maximum incremental, mean, maximum absolute and 3D), long squeeze (3D 1/3, 2/3, 3/3); cough
(maximum anal canal, corresponding 3D and rectum) and higher volume (maximum tolerated). 

Some manometric parameters maintained statistical difference even after BF completion, where
incontinent patients continued to perform only guided home exercises once a day (3 and 6m post-BF vs
pre): longer FACL (3m>pre); higher pressure (3m>pre; 6m>pre) - short squeeze (maximum incremental,
mean, maximum absolute and 3D), long squeeze - 3D (1/3, 2/3, 3/3), cough- rectum and anal canal
(maximum and corresponding 3D) and higher maximum tolerated volume (3m>pre; 6m>pre). In addition,
evaluating 3 and 6m vs post-BF, we didn’t �nd differences regarding the parameters above, with the
exception of mean pressure (resting): 6m< post(p<0.05). These intragroup assessment �ndings support
the feasibility of maintaining prolonged daily home training after the BT protocol along with stabilization
of low fecal incontinence scores.

Our results highlighted 3D analyses as a contributing parameter both in the differentiation of incontinent
patients from healthy ones and for the detailed evaluation and follow up of patients undergoing the BF
therapy protocol. We demonstrated signi�cant differences in the resting, short squeeze, endurance and
cough analyses based on 3D and highlighting the long squeeze 3D (1/3, 2/3 and 3/3) as the only
parameter that stood out in all time analyses when evaluating intergroup (incontinent vs healthy) and
intragroup (incontinent pre vs post, 3m and 6m). 

Further studies and validation could provide an additional anorectal manometric parameter of sphincter
contractile reserve, similar to esophageal studies in ineffective esophageal motility25, which may be a
predictor of therapeutic response to biofeedback and potential reversibility of fecal incontinence.

This study has some limitations, such as the relatively small sample size, to a certain extent due to the
COVID-19 pandemic social contact restrictions at the beginning of the research,  the lack of strati�cation
of analyzes by age group, parity, or body mass index and only included female participants.  

5. Conclusion
High-resolution and 3D parameters based on the London Protocol may be relevant tool for accurate
diagnosis, anorectal functional mapping as well as monitoring of incontinent patients undergoing BF
protocols, contributing to tailored therapies and better sustained success rates. Further comparative
studies in the search for manometric parameters that predict therapeutic response to BF may enhance
results in selected patients.
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Tables 1 to 9 are available in the Supplementary Files section.

Figures

Figure 1

BF therapy protocol. The �rst and second stages (A and B) were performed once a week using 36-
channel HRM and endoanal electrostimulation (at the Clinic), together with guided home exercises twice
a day (C). After 8 weeks BF protocol, incontinent patients continued only home exercises once a day for
6 months (D).
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