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Abstract
Background—Anismus is thought to be a
cause of chronic constipation by produc-
ing outlet obstruction. The underlying
mechanism is paradoxical contraction of
the anal sphincter or puborectalis muscle.
However, paradoxical sphincter contrac-
tion (PSC) also occurs in healthy controls,
so anismus may be diagnosed too often
because it may be based on a non-specific
finding related to untoward conditions
during the anorectal examination.
Aims—To investigate the pathophysiologi-
cal importance of PSC found at anorectal
manometry in constipated patients and in
patients with stool incontinence.
Methods—Digital rectal examination and
anorectal manometry were performed in
102 chronically constipated patients, 102
patients with stool incontinence, and in 18
controls without anorectal disease. In 120
of the 222 subjects defaecography was also
performed. Paradoxical sphincter con-
traction was defined as a sustained in-
crease in sphincter pressure during
straining. Anismus was assumed when
PSC was present on anorectal manometry
and digital rectal examination and the
anorectal angle did not widen on defae-
cography.
Results—Manometric PSC occurred
about twice as often in constipated pa-
tients as in incontinent patients (41.2%
versus 25.5%, p<0.017) and its prevalence
was similar in incontinent patients and
controls (25.5% versus 22.2%). Oroanal or
rectosigmoid transit times in constipated
patients with and without PSC did not dif-
fer significantly (total 64.6 (8.9) hours ver-
sus 54.2 (8.1) hours; rectosigmoid 14.9
(2.4) hours versus 13.8 (2.5) hours).
Conclusions—Paradoxical sphincter con-
traction is a common finding in healthy
controls as well as in patients with chronic
constipation and stool incontinence.
Hence, PSC is primarily a laboratory
artefact and true anismus is rare.
(Gut 1997; 41: 258–262)
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Anismus is thought to cause constipation by
producing outlet obstruction during defaeca-
tion. It has been described especially in young
or middle aged women with chronic
constipation1 2 and may be associated with the

inability to defaecate a water-filled rectal
balloon. Its main feature is an inappropriate
contraction (paradoxical sphincter contraction,
PSC) rather than relaxation of the anal sphinc-
ter or puborectalis muscle during straining.
Paradoxical sphincter relaxation may be

shown by digital rectal examination, manom-
etry, electromyographic examination, and—as
a failure of the anorectal angle to widen—on
defaecography. As PSC is also found in control
subjects without anorectal disease3 it may be a
non-specific finding related to untoward condi-
tions during examination. It seems natural that
an embarrassed patient does not show normal
defaecation behaviour. Being afraid of losing
stools may play an important part in PSC dur-
ing straining.
The aim of this study was therefore to find

out the pathophysiological importance of the
anorectal manometric finding “paradoxical
sphincter contraction during straining”.

Methods
One hundred and two consecutive constipated
patients and 102 consecutive patients with
stool incontinence were included from our gas-
troenterological outpatient department. Pa-
tients were considered to be constipated if they
had had fewer than three bowel movements per
week and/or a frequent (>25%) need to strain
during defaecation for more than one year and
who presented to the hospital because of
constipation. Organic disease of the colon had
been excluded by colonoscopy, laboratory
findings (TSH), and further investigations by
the general practitioner. Stool incontinence
was defined as an unintentional loss of faeces at
least once a week for more than six months.
Eighteen patients referred for colonic sur-

gery or for colonoscopy to exclude colonic
malignancy, who were completely free of
symptoms, acted as controls.

ANORECTAL MANOMETRY

Anorectal manometry was performed using a
seven-lumen side hole catheter (Arndorfer,
Greendale, Wisconsin, USA) which was con-
tinuously perfused with distilled water at a rate
of 0.1 ml/min per recording site (fluid per-
fusion device, Mui, Mississauga, Canada).
There were six side holes, 0.5 cm apart at
about 15 cm from the tip of the catheter, radi-
ally orientated for examination of the anorectal
sphincter muscle, and another side hole was
situated 5 cm from the tip of the catheter for
determination of the rectal pressure. At the
very tip of the catheter a latex balloon was
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attached which could be blown up by a syringe
to a volume of 150 ml.
Examination started with a rectal digital

examination with the patient lying on the left
side. During digital examination the sphincter
pressure and reaction of the sphincter muscle
and pelvic floor during straining and squeezing
were determined. The manometry tube was
then introduced into the rectum up to about
20 cm from the dentate line and slowly
withdrawn until a rise in pressure indicated the
position of the anorectal sphincter muscle. The
length of the anal high pressure zone was then
determined by slowly pulling back the manom-
etry tube stepwise by 1 cm. The patient was
asked to squeeze and strain three times. The
balloon on the tip of the catheter was blown up
stepwise (10 ml per step) and the balloon vol-
ume at which the patient experienced sensation
and urge to defaecate was determined by
asking the patient what he or she felt. Any pain
during balloon distension was also recorded.
Paradoxical sphincter contraction was de-

fined as any sustained rise in anal pressure dur-
ing straining without consecutive relaxation of
the anal sphincter muscle.

DEFAECOGRAPHY AND MEASUREMENT OF TRANSIT

TIME

In 94 patients (42.3%) defaecography was per-
formed as described previously.4 Briefly,
150 ml of viscous radio-opaque contrast me-
dium was instilled into the rectum via a large
bore tube. The patient was then seated on a
plastic toilet in front of an x-ray camera and
10–30 pictures (100 mm camera, 110 kV)
were taken from the side while the patient was

asked to empty his or her bowel as completely
as possible. Paradoxical sphincter contraction
was defined as a failure to widen the anorectal
angle and anal canal during straining accompa-
nied by a persistent dorsal indentation at the
upper border of the anal canal and remnants of
rectal contrast medium after defaecation indi-
cating grossly delayed rectal emptying.
Transit time was measured in 62 (60.8%)

constipated patients using the radio-opaque
marker method. Briefly, 20 radio-opaque
encapsulated pellets were ingested for 14 days
at 0900 hours and one day after the last capsule
was taken an abdominal x-ray was performed
at 0900 hours. The number of pellets on the
abdominal film was counted and multiplied by
1.2 to give the oroanal transit time.5 For deter-
mination of segmental colonic transit time lines
were drawn on the abdominal film as described
previously6 and defined as right colon, left
colon, and rectosigmoid colon.

STATISTICS

The Mann-Whitney U test was used to
compare numerical data of the diVerent groups
and the ÷2 test was used to compare nominal
data. A p value of <0.05 was considered
significant.

Results
DEMOGRAPHIC DATA

One hundred and two constipated patients,
102 incontinent patients, and 18 healthy
controls were studied. The incontinent patients
were older than the constipated patients and
control subjects, while symptom duration was
longer in the constipated patients than in the
incontinent patients. There were more women
in the patient groups than in the control group,
but there was no diVerence with respect to age
and sex distribution between the constipated
and incontinent patients (table 1). When
patients with and without PSC were compared
no diVerences in demographic data were found
(table 2).

ANORECTAL MANOMETRY

Incontinent patients presented with lower
sphincter resting and maximal squeeze pres-
sures than controls and constipated patients. In
addition, sphincter pressures were lower in
constipated patients than in controls (table 1).
Thresholds for first appearance or maximum
relaxation of the rectoanal inhibitory reflex did

TABLE 1 Mean (SEM) demographic and manometric data of pathophysiological groups
studied. Results of transit time measurements are mentioned in the text and figure 1

Controls
Chronic
constipation Stool incontinence

Sex ratio (female/male) 10/8 94/8* 89/13*
Age (years) 49.1 (3.3) 52.9 (1.6) 61.2 (1.3)*†
Symptom duration (years) — 20.5 (1.6) 5.2 (1.1)†
Sphincter pressures:
Resting (mm Hg) 62.1 (4.5) 50.8 (1.8)* 32.9 (1.8)*†
Maximal (mm Hg) 102.6 (6.5) 89.7 (2.8)* 62.9 (3.8)*†

RAIR thresholds:
First appearance (ml) 20.0 (0.8) 21.2 (1.1) 22.1 (1.0)
Maximal relaxation (ml) 85.3 (5.4) 85.0 (3.5) 78.2 (4.1)

Rectal sensitivity thresholds:
Perception (ml) 22.2 (1.5) 28.9 (2.0) 28.2 (1.6)
Urge (ml) 44.7 (3.4) 74.7 (4.1)* 61.3 (3.4)

PSC (n (%)) 4 (22.2) 42 (41.2) 26 (25.5)‡

PSC, paradoxical sphincter contraction; RAIR, rectoanal inhibitory reflex.
*p<0.05 versus controls, †p<0.05 versus constipation, ‡p=0.017 versus constipation.

Figure 1: Frequency of manometric paradoxical sphincter
contraction (PSC) in the three groups studied. The ordinate
shows the percentage of patients in each group with and
without PSC. If the data from the controls and incontinent
patients were pooled the p value decreased (p=0.01).
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TABLE 2 Mean (SD) demographic and manometric data of patients with and without
manometric paradoxical sphincter contraction (PSC). The results did not change when
groups were stratified according to constipation, stool incontinence and controls

PSC (n=72) No PSC (n=150)

Sex ratio (female/male) 58/14 135/15
Age (years) 55.7 (2.0) 56.7 (1.2)
Symptom duration 12.7 (1.6) 14.5 (1.7)
Sphincter pressures:
Resting pressure (mm Hg) 45.8 (2.8) 42.4 (1.6)
Maximal squeeze pressure (mm Hg) 81.7 (4.3) 76.1 (3.0)

RAIR thresholds:
First appearance (ml) 21.5 (1.4) 21.5 (0.8)
Maximal relaxation (ml) 83.8 (4.9) 81.5 (2.9)

Rectal sensitivity thresholds:
Perception (ml) 29.2 (2.3) 27.4 (1.4)
Urge (ml) 69.4 (5.0) 64.4 (2.9)

RAIR, rectoanal inhibitory reflex.
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not diVer between the three groups studied.
Compared with controls, constipated patients
had higher rectal sensitivity thresholds for the
urge to defaecate (table 1).
Paradoxical sphincter contraction was

present in 22.2% of control subjects, 41.2% of
constipated patients, and 25.5% of incontinent
patients. Although PSC occurred more fre-
quently in constipated patients than in control
subjects, the diVerence was not statistically sig-
nificant (p=0.14, ÷2 test). However, PSC was
more common in constipated patients than in
incontinent patients (p=0.017, fig 1) or than in
control subjects and incontinent patients com-
bined (p=0.01).

TRANSIT TIMES

Total and segmental transit times were meas-
ured in constipated patients only. The mean
(SEM) total transit time was 55.5 (5.9) hours,
and segmental transit times were 15.0 (1.8)
hours, 26.2 (3.3) hours, and 14.3 (1.7) hours
in the right, left, and rectosigmoid colon,
respectively. Transit times did not diVer when
patients were stratified according to the
presence of PSC (fig 2).

PARADOXICAL SPHINCTER CONTRACTION IN

COMBINED EXAMINATIONS

Manometry and rectal digital examination
were performed in all patients and PSC was
found in 72 (32.4%) and 13 (5.8%) subjects,
respectively. Defaecography, which was per-
formed in 94 patients, revealed PSC in seven
(7.4%) patients.

The frequency of PSC on manometry,
defaecography, and rectal digital examination
is shown in fig 3.There were only three patients
in whom all three examinations confirmed
PSC. All were constipated patients who
complained of a low stool frequency and the
necessity to strain at stools. Transit times were
obtained for two of these patients (fig 2). One
patient had a slow total transit time (72.0
hours) and slow segmental transit times in the
right (28.8 hours) and left (38.4 hours) colon,
but a normal transit time in the rectosigmoid
colon (13.2 hours). The second patient had a
normal total transit time (34.8 hours) and seg-
mental transit times of 16.8 hours, 4.8 hours,
and 4.8 hours for the right, left, and rectosig-
moid colon, respectively.

Discussion
Anismus or “spastic pelvic floor syndrome” is
thought to be one cause of severe
constipation.2 7 Its pathophysiological basis is
PSC during straining. However, there is no
single test by which the diagnosis can be
confirmed so it is possible that it is a laboratory
artefact. None the less, operations to solve the
problem by posterior division of the puborecta-
lis muscle have been performed.8

During the past few years functional outlet
obstruction has been widely acknowledged
as a cause of chronic constipation. In organic
diseases such as tumour stenosis, outlet
obstruction is continuously maintained by a
rectal tumour mass. On the other hand, in
functional forms of outlet obstruction the
physiology is normal when the patient does not
defaecate and becomes pathological only
during defaecation. Paradoxical sphincter con-
traction during straining has been claimed as
one of the main causes of functional outlet
obstruction.9

The concept of PSC as a specific finding in
constipated patients has been questioned in
several studies. Jones et al found PSC of the
puborectalis muscle in 76% of constipated
patients, and also in 48% of patients with
idiopathic perineal pain and in 50% with
solitary rectal ulcer syndrome.10 Another study
found maintenance of the positive anorectal
pressure gradient during defaecation (which
may be interpreted as an equivalent of PSC) in
patients with suspected outlet obstruction.
However, 80% of these patients showed appro-
priate sphincter relaxation when manometry
was performed at home indicating that PSC in
the laboratory setting may be an artefact.1 Up
to one third of normal subjects were found to
have anismus by Barnes and Lennard-Jones,3

and it has also been reported in up to 50% of
patients with stool incontinence11 12 which also
may not fit into the concept of PSC being the
cause of constipation.
On the other hand, Kuijpers et al found rec-

tal marker delay and/or abnormal marker
distribution in 22 of 24 patients with radiologi-
cally diagnosed PSC,7 suggesting the func-
tional importance of PSC. However, to date no
other study has shown this. In 132 patients
with slow transit constipation, of whom 50%
exhibited anismus as defined by defaeco-

Figure 2: Mean (SEM) total and segmental transit times in constipated patients with (n
= 29) and without (n = 33) PSC. † and ‡ represent two patients in whom manometric,
defaecographic and proctographic examinations revealed PSC, thus establishing the
diagnosis of “anismus”.Note that † had slow total transit as well as slow segmental (right
and left hemicolon) transit.
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Figure 3: Frequency of examinations that proved positive
for PSC in patients with defaecography, manometry, and
digital rectal examination.

DefaecographyManometry

Digital examination

63

3

13

03

7

260 Voderholzer, Neuhaus, Klauser, Tzavella,Müller-Lissner, Schindlbeck

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.41.2.258 on 1 A

ugust 1997. D
ow

nloaded from
 

http://gut.bmj.com/


graphy, no correlation was found between the
retention of markers in the rectosigmoid
segment and outlet obstruction.13 Correspond-
ingly, another study could not detect stasis of
rectal markers in patients with and without
PSC identified by proctography.14 There is also
evidence from biofeedback studies that
measurement of colonic transit time is a less
specific test for confirmation of the diagnosis of
“anismus”.15 Our data support the hypothesis
of PSC being a non-specific finding rather than
a disease entity since PSC was also found in a
considerable percentage of control subjects
and, in addition, total and segmental transit
times were not increased in patients with PSC.
In particular, there was no evidence for a delay
in the transit of rectal markers in these patients
(table 2).
How can the discrepancies with the findings

of Kuijpers et al be explained? Kuijpers et al
used a diVerent method for measuring transit
time by applying a single marker dose and per-
forming multiple x-rays. In 10 of 22 patients
the abnormal distribution of rectal markers was
seen only on days 1 and 2 after marker
ingestion whereas rectal emptying on day 4 was
even faster than in controls. Moreover, total
colonic transit times were increased in the
majority of patients, signifying slow transit in
more than one segment of the colon. Pure rec-
tal stasis (as the main cause of prolonged total
transit) could be confirmed in five patients
only, so PSC cannot be dismissed as an artefact
in at least some of their patients.
One possible drawback of the study by Kui-

jpers et al is the fact that the diagnosis was
established by only one type of examination
(radiology). A finding is unlikely to be an arte-
fact if it is found by several diVerent examina-
tions. Our results show that the number of
patients fell rapidly when two or more PSC
positive examinations were taken to establish
the diagnosis of “anismus” (fig 3). It is
suggested that all three of the following exami-
nations should show PSC in order to diagnose
“anismus”: anorectal manometry, defaecogra-
phy, rectal digital examination.
It is interesting to note that in our study both

incontinent and constipated patients had lower
resting and maximal sphincter pressures than
controls (table 1). The mean age diVerence
between constipated patients and controls was
only about four years, so age may not be the
only factor in the lower sphincter pressures of
these patients. Our data support the concept of
neuropathic sphincter weakness due to exces-

sive straining over many years in constipated
patients.
In our study three constipated patients

presented with anismus by manometry, digital
examination, and defaecography. In two of
them transit times were measured; one was
found to have a slow transit time and the other
had normal transit values. From these and
other results it seems that patients with
anismus may be a heterogenous group with
both pathological and normal colonic transit.
How can this be explained? In a previous study
we found that suppression of the urge to defae-
cate can lead to a prolonged transit time, not
only in the rectum but also in the right
hemicolon.16 Interpretation of our results,
however, suggests that this condition is rare.
Slow transit may occur in patients with PSC if
there is a functional obstruction resulting in a
low stool frequency. On the other hand,
passage through the colon may remain normal
in spite of PSC if the patient is able to
overcome anorectal obstruction by severe
straining. Nevertheless, all patients with anis-
mus may suVer from symptoms of disordered
defaecation due to PSC resulting in the neces-
sity to strain at stools. This may also explain
why PSC occurs more often in patients with
constipation than in those with other forms of
anorectal disease10 and is in accordance with
other studies that have reported evidence of
defaecatory disorders in patients with chronic
constipation compared with controls.17 18 This
is confirmed by our data showing that about
twice as many constipated patients presented
with PSC compared with patients with stool
incontinence and controls (table 1).
From this, however, it may also be concluded

that PSC is the consequence rather than the
cause of constipation. Straining at stools is one
of the main symptoms of constipated patients.
Patients normally have to strain in order to
empty small and hard stools. Frequent and
severe attempts to strain may lead to coinner-
vation of the external anal sphincter and/or the
puborectalis muscle. If the patient is not aware
of this he or she may establish incorrect defae-
cation behaviour. Evidence for this is given by
the positive results of biofeedback training in
the majority of patients with PSC.15 Removal of
the cause for straining may therefore resolve
the problem of anismus.19

It should also be noted that both examin-
ation under laboratory conditions and evacua-
tion of contrast media in the x-ray department
are based on the assumption that voluntary
straining reflects natural defaecation behav-
iour. However, this may only be the case when
a desire to defaecate occurs along with coordi-
nated combination of abdominal muscle con-
traction and pelvic floor and anal sphincter
relaxation. It is easy to understand that these
assumptions may not apply to examinations
under artificial conditions. Voluntary straining
may therefore produce a Valsalva response
resulting in sphincter contraction rather than
normal defaecation behaviour.
In conclusion, paradoxical sphincter con-

traction is a common finding in healthy
controls as well as in patients with chronic con-

TABLE 3 Findings on defaecography in 94 patients

Finding Frequency (%)

No pathological finding 12 (12.8)
PSC alone 3 (3.2)
PSC and rectocele 4 (4.2)
Rectocele alone 9 (9.6)
Rectocele and internal rectal prolapse 23 (24.4)
Rectocele and others (except anismus) 15 (16.0)
Internal rectal prolapse alone 19 (20.2)
Others 9 (9.6)
Total 94 (100)

PSC = paradoxical sphincter contraction.
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stipation and stool incontinence. Our data
therefore support the hypothesis that PSC is
primarily a laboratory artefact. However, since
there is a trend towards a higher frequency of
PSC in patients with chronic constipation,
there may be a subgroup of constipated
patients who suVer from anismus as their main
functional disorder.

This study was supported by Deutsche Forschungsgemein-
schaft grant Kl 641/4–1.
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