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Abstract

AlM: To determine the efficacy and long-term outcome of
biofeedback treatment for chronic idiopathic constipation
and to compare the efficacy of two modes of biofeedback
(EMG-based and manometry-based biofeedback).

METHODS: Fifty consecutive contactable patients included
8 cases of slow transit constipation, 36 cases of anorectic
outlet obstruction and 6 cases of mixed constipation. Two
modes of biofeedback were used for these 50 patients, 30 of
whom had EMG-based biofeedback, and 20 had manometry-
based biofeedback. Before treatment, a consultation and
physical examination were done for all the patients, related
information such as bowel function and gut transit time was
documented, psychological test (symptom checklist 90, SCL90)
and anorectic physiological test and defecography were
applied. After biofeedback management, all the patients were
followed up. The Student’s t-test, chi-squared test and Logistic
regression were used for statistical analysis.

RESULTS: The period of following up ranged from 12 to 24
months (Median 18 months). 70 % of patients felt that
biofeedback was helpful, and 62.5 % of patients with
constipation were improved. Clinical manifestations including
straining, abdominal pain, bloating, were relieved, and less
oral laxative was used. Spontaneous bowel frequency and
psychological state were improved significantly after
treatment. Patients with slow and normal transit, and those
with and without paradoxical contraction of the anal sphincter
on straining, benefited equally from the treatment. The
psychological status rather than anorectal test could predict
outcome. The efficacy of the two modes of biofeedback
was similar without side effects.

CONCLUSION: This study suggests that biofeedback has
a long-term effect with no side effects, for the majority of
patients with chronic idiopathic constipation unresponsive
to traditional treatment. Pelvic floor abnormalities and transit
time should not be the selection criteria for treatment.
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INTRODUCTION

Chronic congtipation is a common and distressing complaint,
which may be secondary to many diseases, or may also be of
functional origin. In the United Stats, it is more common in
blacks (17 %), women (18 %), elderly over 60 years (23 %), and
in those who are inactive, low income, or poorly educated.
In Tianjin, China, 4.43 % of the general population had this
complaint according to a study in 1994.

Chronic idiopathic functional constipation isaseveretype
of constipation and has poor response to the traditional
management. Many such patients could not live without the
use of laxatives, suppositories or enemas and experience major
physical, social, and psychological impairments from the
condition.

Biofeedback has been used for a long time to strengthen
pelvic floor musclesin patients with fecal incontinence?. In
recent years, biofeedback has been used for retraining of the
pelvic floor with paradoxical sphincter contractiont®. The
reported results varied and the successful rate ranged from O
to over 90 %!>%. Although most groups restricted the use of
biof eedback to patients with normal transit and paradoxical
pelvic floor contraction during straining!®®, the technigue has
awide therapeutic benefit.

Behavioral techniques were applied to patients with three
kinds of constipation (pelvic floor dysfunction, slow transit,
and mixed) in order to assess prospectively the effects of
biofeedback, to evaluate factors that might be helpful in
selecting patients or the optimal method of biof eedback, and
to explore the mechanism of this treatment.

MATERIALS AND METHODS

Patients

From October 1998 to October 1999, 50 patients with chronic
idiopathic functional constipation from Tianjin Binjiang
hospital and Tianjin Medical University Hospital were offered
biofeedback. The duration of constipation of the patients was
more than 2 years. All the 50 patientsfailed to respond to first-
line therapy, including dietary advice, bulk-forming agents,
and use of laxatives. Operation was performed on 4 patients.
There were 36 females and 14 males, their mean age was 52.6
years (range, 16-71), mean duration of constipation was 4.6
years(range, 2.5-30). Detailed information is shown in Tablel.

Table 1 Common features of the patients

No. of cases
Average age
Average history
Average onset age

50 (36, female)
52.6 (10-71)years

4.6 (2.5-30)years
34 (1-60)years

Complaint in childhood 4

Average follow-up period 18 (12-28)months
Times of biofeedback treatment 1

Failed treatment prior to BF

Normal traditional conservative treatment 50

Operation 4
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All the patients had congtipation as defined by the Rome ||
criteria, complaining of either decreased bowel frequency (less
than three times per week), a sensation of incomplete emptying
or a history of difficult evacuation on at least a quarter of
occasions, or a need to strain. According to the criteria, we
divided the patientsinto pelvic floor dysfunction (n=36), sow
transit (n=8) and mixed (n=6). The algorithm for clinical
approach in this study is showed in Figure 1.

\ Diagnosis procedures according with Rome 11 criteria |

Questionnaire investigation
Routine Lab. tests
Hypothyroid function tests
Colonoscopy or barium enema
PNTML

‘ Secondary constipation

Functional constipation ‘
Transit time
Defecography
Anorectal manometry or EMG

! '
Slow transit |Pe|vic floor dysfunction |

—»‘Pelvic floor spasm syndrome ‘

—»‘Paradoxical puborectalis contraction |

— |Rectal prolapse
~[Reconcie]
—|Intussusceptions

Figure 1 Algorithm for clinical approach.

Methods

Physical examination and thyroid function test were done to
exclude constipation secondary to other causes. Moreover, an
initial series of tests, including colonoscopy or barium enema
failed to detect organic lesions in all patients. Patients were
assessed clinically using a specialy designed questionnaire
that was filled out by a specialist, physician or a medically
qualified researcher. The questionnaire included history of age
at onset, bowel frequency, precipitation factors, use of
laxatives, major and secondary syndromes, family history,
urinary syndromes, gynecologic history, and other relevant
diseases. A series of tests of colonic and pelvic floor functions
were performed before and after biofeedback treatment as
described below.

Whole gut transit study We used the method previously
reported®®. Patients ingested twenty radiologically
distinguishabl e radio-opaque markers on day one, and no
laxatives or enemas were allowed for five days. In women,
the investigation was performed in the nonmenstrual phase. A
single plain abdominal radiograph was taken 120 hours after
ingesting of the markers. We interpreted more than 8(>40
percent) markers |eft in the colon as abnormal, which were
divided into two kinds: dow transit of whole colon, dow transit
of sigmoid colon and rectum.

Anor ectal manometry We used an open-tip perfused catheter
system (Medtronic Synectics Ltd). The catheter had a four-
channel flexible probe with an outside diameter of 4.8 mm.
Rectal sensory function to distension was assessed using an
intrarectal balloon, according to previously published
techniques. The initial sense, a sense of urgency, and the
maximum tolerated volume were recorded. Rectal sensation
to an electrical stimulus was also assessed using a bipolar

electrode placed in the rectum 6 cm above the upper limit of the
anal cana. The length of the anal canal was also measured.
This technique had been previously validated. Manometric
studies were performed with the patient lying on the left side.
Electromyography of the external sphincter muscle We
used surface EM G e ectrode to measure the el ectromyographic
activity of the anal sphincter as described by Abdullhakim and
Gerger. The study was performed with the patient in the right
lateral position. We repeatedly assessed the myoel ectric activity
during resting, squeezing, and straining. A reproducible
increase in myoelectrical activity during straining was
considered as the paradoxical puborectalis contraction.
Defecography Cinedefecography was a dynamic study of
anorectal function, and was described before. Evacuation was
started from the beginning of straining to completion of rectal
emptying, and measured in seconds on a video counter.
Subjective evaluation of rectal emptying was then undertaken
to determine completeness and speed of evacuation. Prolonged
(>35 seconds) emptying or incomplete emptying or both were
considered as abnormal pelvic floor function. A rectocel e that
failed to empty the evacuation was considered as significant
pelvic floor dysfunction. Paradoxical puborectalis contraction,
rectal prolapse and intussusception were diagnosed with
defecography.
Psychological questionnaire Symptom Checklist 90 (SCL-
90) was used to evaluate the psychological state of patientg.
Nine factors could be described, which were somatization,
obsessive-compulsive, interpersonal sensitivity, depression,
anxiety, hostility, photic anxiety, padanoid ideation and
psychaticism. We could also get the general symptomatic index.
Telephone interview Each patient was interviewed over
telephone by an investigator who had not been the patient’ s
biofeedback therapist. Datawere obtained using aquestionnaire
containing the same questions asthose before treatment. Using
these pretreatment and post-treatment data, an assessment was
made regarding the age of constipation onset of the patient,
and whether there were any precipitating factors, including
vaginal delivery, hysterectomy, or other surgery. Bowel
function before and after biofeedback, and at the time of
interview was assessed, including use of bowel evacuants (oral
|axatives, enemas, and suppositories), bowel frequency without
laxatives, need of strain, need of dig with finger, and a sense
of incomplete evacuation. Enquiries were also made about the
presence and subjective severity of abdominal pain or bloating.
To establish the possible subjective benefits of the treatment
asawhole, in addition to the effect on constipation, benefit of
biof eedback, improvement of constipation and compliance
with practice of biofeedback techniques were asked.
Questionaire A special questionaire including listing
symptoms and daily use of laxatives or enemas during and
after treatment was designed, and was filled out by patients
and was checked by doctorsin charge.
Biofeedback therapy Patientswere subjected to biofeedback
twice per week for five sessions. All the patients were treated
asoutpatients. At the first session, the anatomy and physiology
of the gut and the pelvic floor were explained to the patients
using diagrams and their own tests results. The objectives of
biof eedback therapy were carefully explained to the patients.
In the pressure-based training, we used the same four-lumen
catheter as described above. The side holeswere placed in the
distal rectum and the anal canal, and the balloon attached to
thetip of the catheter was used for training expulsion. During
training, the catheter was inserted in the same way as during
diagnostic studies, and the subjects were allowed to view the
manometric recordings. They were instructed to look for
changesin the pressure tracing, thereby visualizing the location
and function of the pelvic floor muscles, with specific attention
to the responses of the anal sphincter during squeezing and
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straining. Patients were told that the sphincter should relax
during expulsion of the rectal balloon at the urge threshold,
indicated by adecreasein basal pressure, and they should learn
how to relax the pelvic floor muscles and to push down dowly
using their abdominal muscles. Straining and relaxing were
repeated until a normal pattern of expulsion occurred. The
exercisewas repeated several times during an one-hour session.

For EMG feedback, the subjects were seated on a toilet-
likechair. Disposable bilateral prenatal surface EMG electrodes
were connected to the EMG recording device, which provided
auditory and visual signals to aid the patient in observing
muscle activity. Resting EMG was noted, then the subject
recorded a squeeze, bore down as defecation and tried to relax
the pelvic floor and to lower the straining records below the
resting recording. Afterward, the patients were trained to expel
the rectal balloon connected to a catheter on lateral position
and were instructed to pratise expulsion of rectal contents and
relax without straining at home.

Polygraf ID (Medtronic Synetics Ltd) was used in this study.

The patients were consulted on normal defecography behavior
and bowel habits, such as adjusting the number of visitsto the
toilet, amount of time spent, and posture in toilet. At each
biofeedback session the therapist tried to have a good
understanding and collaboration with patients. An attempt was
made to get patients off laxatives, enemas, and suppositories.
When the course of biofeedback was completed, the patients
were encouraged to continue practicing the techniques.
Prognostic factors To determine whether certain patient
characteristics may predict aresponseto biofeedback treatment,
the patientswho benefited from biofeedback were compared
with those who did not. Parameters used for comparison were
the objective findings of slow or normal transit, the presence
or absence of pelvic floor paradoxical contraction on straining,
the presence of previous psychological factors, and the
compliance of practice the biofeedback at home after the
treatment. Difference between EM G-based and Manometry-
based biofeedback was compared.
Assessment of symptoms A questionnaire was used to assess
the manifestation of patients, it detailed the number of bowel
movements, failed attempts of bowel movement, the use of
laxatives and enemas, presence of bloating, severity of
abdominal pain (0=no pain, 1=mild pain, 2=moderate pain,
3=severe pain) for each day during one week. The score of
one-week abdominal pain was calculated as the sum of seven
consecutive daily scores of pain severity.

Patients were investigated with anorectal manometry, EMG,

and the one-week bowel habit questionnaire before and after
biofeedback retraining. After trestment and 6 monthsfollowing
treatment, aglobal assessment for the treatment was evaluated
by patients through filling the questionnaire, including the
degree of improvement of bowel movement.
Statistical methods Non-normal data were expressed as
median and full range. Normal data were expressed as mean
+standard deviation. Student’ st-test was used to compare the
treatment results, and the chi-square test was used for
comparison of proportions. Prognostic factors were analyzed
by logistic regression.

RESULTS

All the 50 patients agreed to participate in the study. Table 1
shows characteristics of the patients. The vast majority of
patients were female. Each patient had only one course of
biofeedback. Almost 10 % of the patients had experienced
constipation since childhood. Almost all the patients believed
they could not identify a precipitating factor of their
constipation. One fifth of patients were recorded as having
possible relevant psychological factors.

The median time of follow up was 18 months (12-28
months).

At the end of treatment, 31 of the 50 patients reported a
subjectively overall improvement. The overall successful rate
was 62 %, the successful rate was 72.2 % for patients with
pelvic floor dysfunction constipation.

Table 3 shows the prevalence of symptoms in the study
group. The most common findings were difficult evacuation,
hard stools, distention or bloating and laxative dependence.

All the patients underwent both a transit study and
physiological study, 8 had slow colonic transit, 36 showed
pelvic floor dysfunction constipation, 6 had both slow transit
and pelvic floor dysfunction (Table 2).

Two methods of biofeedback were applied in this study.
We used EMG-based biofeedback for 30 patients, and
manometry-based biofeedback for 20 patients.

Table 2 Symptoms Changes before and after Biofeedback (BE)

Symptoms No. of No. of No. of
patients patients patients
before BF 10 days 1 year
after BF after BF
Difficult evacuation 50 16° 132
Hard stools 40 18° 16°
Loose stools at onset of abd. Pain 39 19(NS) 22(NS)
No sense of defecate in 1 week 35 20(NS) 16(NS)
Need for digitations 21 11(NS) 11(NS)
Sense of incomplete emptying 31 18(NS) 16(NS)
Distention or bloating 42 15° 13°
Laxative dependence 48 12(P<0.01) 142
Need of enema 31 9° 9°
Perianal pain at defecation 30 16(NS) 11(NS)

3P<0.01 vs before BF, P<0.05 vs before BF.

Table 3 Successful rate in patients with different types of con-
stipation

Types n Successful rate (%)
Slow transit 8 3

Pelvic floor dysfunction 36 26 (72.2 %)
Paradoxical puborectalis contraction 20 16 (80 %)
Pelvic floor spasm syndrome 9 6 (66.7 %)
Intussusception 7 4 (55.6 %)
Mixed 6 2
Symptoms

Attheend of treatment, 31 of 50 patientsreported asubjectively
overall improvement in their symptoms. The need for enema,
difficult evacuation, hard stools, distention or bloating and use
of laxativeswere all significantly improved immediately after
biofeedback or after a long-term follow up (Table 3). The
proportion of patients with loose stools at onset of pain, no
feeling to defecate, need for digitations, feeling of incomplete
emptying and perianal pain at defecation were also reduced,
but these did not reach statistical significance, probably dueto
the small number of patients with these symptoms.

Physiological investigations

Whole gut transit Before biofeedback: 14 of 50 constipated
patients wereidentified as having dow transit. Of them, seven
had marker retention predominantly in the rectosigmoid as
defined by more than half of the excessively retained markers
present in the rectosigmoid, theremaining 7 patientswith slow
transit had excessive marker retention throughout the colon.
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After biofeedback: 5 of 14 dow transit congtipation patients
reported subjective improvement after biofeedback. 26 of
36 patientswith normal transit reported asimilar improvement.
The difference between the two groups was not significant.
Similarly, there was no difference between patients with dow
and normal transit.

Among the 7 patientswith dow transit, 3 patients with only

rectosigmoid delay and 2 with slow transit were due to amore
generalized holding up of markers, and reported a subjective
improvement.
Defecography Before biofeedback: 42 of 50 constipated
patients were identified as having pelvic floor dysfunction
constipation. Of them, 22 were complicated with paradoxical
puborectalis contraction, 7 with pelvic floor spasm syndrome,
9 with major intussusception.

After biofeedback: 28 of 42 patients reported a subjective

improvement after biofeedback. Among them, 15 were
complicated with paradoxical puborectalis contraction
predominantly, 8 with pelvic floor spasm syndrome and 5 with
intussusception. The difference in outcome between the three
groups was not significant.
Anorectal manometry There were significant reductionsin
theindex of “initial sense” and “ average rest pressure”’” before
and after biofeedback. On the other hand, there was no
differencein other results concerning the type of biofeedback
(Table 4).

Table 4 Changes of anorectal manometry index before and
after BF

Manometry index Volume Volume Statistic
before BF after BF value
Anal canal(mmHg)
Average rest pressure 49.7£7.7 19.4410.1  P<0.05
Voluntary squeeze 112.5+18.5 164.4+40.6 NS
Rectum
Initial sense(ml) 95.4+39.1 41.4419.2  P<0.05
Maximum tolerable(ml) 195.7442.5 412.6+235.3 NS
Compliance(ml/mmHg) 5.1+1.5 6.3+2.9 NS
Table 5 Prognostic factors (1 year after BF therapy)
Factors Percent of Percent of  Statistic
success (31) failure (19)  value
Gender
Female (36) 22(72.8 %) 14(73.7 %) NS
Male (14) 9(28.1 %) 5(26.3 %) NS
Methods of BF

EMG-based (30)

Manometry-based(20)
Types of constipation

Slow transit(8) 3 5

Pelvic floor dysfunction(36) 26(83.9 %) 10(52.6 %)

Mixed (6) 2 4
Psychological state

High-level group 3(25)

20(64.5 %)
11(36.1 %)

10(52.6 %) NS
9(47.3 %) NS

P<0.05

15 (49.43 %)
16 (51.6 %)

10(52.6 %) NS

low-level group 3(25) 9(47.3 %) NS

aLimitation to measure high and low group was half of total
number.

Psychological state

The general symptomatic index was significantly reduced
after biofeedback therapy (from 44.80+33.34 before BF to
24.05+20.62 after BF, P<0.01). All the factorswereimproved

after BF, and except photic anxiety, dl thefactorshad asignificant
difference between before and BF (P<0.05-0.01, Table6).

Prognostic factors

No practice of biofeedback techniques after treatment was
significantly associated with poor outcome immediately after
biof eedback treatment (practised: 76 % in the success group
versus 43 % in the failure group, P<0.01, c?test), however,
this difference at long-term follow up was no longer
significant. Patients with slow transit gained more benefit
than those with normal transit, but the number of patients
with slow transit was too small to draw conclusion. Patients
with normal pelvic floor contraction gained less benefit than
those with abnormal one. Different methods of biofeedback
did not predict outcome.

Table 6 Symptomatic factors index of SCL-90

Factors Before BF After BF
Somatization 0.5 0.2
Obsessive-compulsive 0.6 0.3
Interpersonal sensitivity 0.9 0.4
Depression 0.7 0.1
Anxiety 0.8 0.2
Hostility 0.7 0.3
Padanoid ideation 0.7 0.2
Psychoticism 0.5 0.2
Photic anxiety 0.1 0.1
DISCUSSION

Thisstudy showed that bi of eedback was a successful treatment
for patientswith constipation unresponsiveto other treatments.
62 % of patients reported a subjective improvement in long-
term follow up. Thiswas objectively supported by their decreased
use of laxatives. Symptom improvement was related not only to
bowel frequency, but also to symptoms such as bloating.

The biofeedback component wasimportant. Similar training
without biofeedback from the sphincter was not effective, as
was shown in arecent study by Bleijenberg and Kuijpersg*2.
They compared the efficacy of EMG biofeedback with that of
retraining defecation using an intrarectal balloon only. In the
former group, 8 of 11 patientsimproved as opposed to only 2
of 9inthelatter group. The efficacy of biofeedback over other
treatments was al so demonstrated by Loening-Baucke™, who
studied children with constipation and encopresis. Nineteen
patients were treated with conventional therapy combined with
EMG feedback, 7 monthslater, 77 % of the biofeedback-treated
children improved as opposed to only 13 % of those treated
conventionally.

Our selection of patients for biofeedback was based on
international criteria for functional constipation-Roma Il
criteria. Organic lesions were excluded by colonoscopy or
barium enema, as Hirschsprung' s disease and megarectum by
anorectal manometry. According to the criteria, the patients
were divided into slow transit, pelvic floor dysfunction and
mixed. Othershad their own opinionson classification. Another
type associated with irritable bowel syndrome (I1BS) that was
defined as combination of normal transit and normal pelvic
floor function was reported, Pemberton reported 71.1 % of
congtipated patients (n=277) had IBS (n=197). Nyam reported
59.2 % (597) of 1009 patients belonged to this type. Glia A
and Lindberg G found that 35 % of the constipated patients
complained of constipation but had no detectable disturbance
of anorectal or colonic function, and thought that the methods
were too crude to detect clinically relevant disturbances of
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colorectal function. The patientswith normal transit constipation
more often reported normal stool frequency, alternating diarrhea
and constipation, urgent need for defecation, history of
previous anorectal surgery, and looser stools at onset of pain.
In the absence of a quantifiable abnormality, patients with
normal-transit constipation previoudly diagnosed as IBS. Our
data showed that the International Working Team criteria for
IBS did not discriminate between different diagnostic groups.
Further studies are needed to determine if amodification of the
IBScriteriaworkswell.

This progpective study showsthat biofeedback isan effective
behavioral treatment for chronic idiopathic constipation with
slow transitand normal transit. Five of 14 patients with slow
transit were normal by the end of treatment. This study has
also shown that the changesin transit occurred in patientswith
excessive retained markers are distributed around the colon.
The effect may relate to whole colon function or innervations
andnot just the distal largebowel. Treatment also significantly
speed up transit in those with normal transit pretreatment, with
18 % reduction in the number of markers present on the follow
up transit study.

For such a labor intensive treatment it is important to
determine which patients are likely to respond to treatment. In
our research, the gender of patients, and the type of
constipation, physiological factors and the method of
biofeedback could not predict response to treatment.

This study demonstrated that patients with idiopathic
congtipation had significantly greater psychological morbidity
than age matched healthy controls. They had higher levelsof
depression, anxiety, psychoticism and hostility. This finding
was partly reproduced in studies™**® which suggested that
psychological factors influenced gut function via autonomic
efferent neural pathways.

In the meantime, after biofeedback therapy, the general
symptomatic index was significantly reduced, and except
photic anxiety, all the factorsfell down. So it is possible that
the biofeedback therapy improved the psychological state.

The mechanism of action of biofeedback treatment is
complicated. It was as effectivein patientswith dow transit as
it was in those with paradoxical contraction, 82 % of those
with paradoxical contraction and 50 % of those without
paradoxical contraction reported subjectiveimprovements after
treatment. Previous studies showed that patients with and
without animus, with both slow and normal transit benefited
equally from biofeedback!*¢8,

There are severa mechanisms by which behaviora treatment
may have altered gut function and blood flow. Cerebral
autonomiccontrol of the gut and its microcirculation may have
been changed. Alternatively, it is possible that the observed
increasesin rectal mucosal blood flow are due to improvement
in psychological or social functioning brought about by
behavioral treatment.
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