
ABSTRACT
Introduction: There exits a great variability in the manometric

findings between patients with anal incontinence (AI) and healthy
subjects. The correlation between the pressures of the anal canal
and the AI is not exact by the wide rank of normal values.

Objectives: Prospective study to evaluate differences in the
pressures of the anal canal and in rectal sensitivity in patients with
AI, chronic constipation (CC) and healthy subjects.

Material and methods: Ninety four patients with AI, 36 pa-
tients with CC and 15 healthy subjects were included. The follow-
ing data were obtained: age, sex, resting pressure, anal canal
length (ACL), squeeze maximum pressure (SMP), squeeze pres-
sure duration (SPD), first sensation, urge and maximum tolerated
volume (MTV). Statistical study: test of Kruskal-Wallis, test of
Mann-Whitney, and multinomial logistic regression test.

Results: There were significant differences in the resting pres-
sure (p < 0.001), the ACL (p < 0.001) and the SMP (p < 0.01) in
the group of AI with respect to the other two groups. The volume
for the first sensation was significantly lower in the healthy sub-
jects than that in the other two groups (p < 0.05). The urge vol-
ume and the MVT were smaller in the group with AI with respect
to the other groups (p < 0.001). In multivariate analysis the age,
the resting pressure and the volume for the first sensation and
urge increase the relative risk for AI.

Conclusions: The greater age, the decrease in anal canal
resting pressure and the alteration of rectal sensation increase the
risk for AI.

Key words: Incontinencia fecal. Manometría ano-rectal. Pre-
siones del canal anal. Sensibilidad rectal.

RESUMEN
Introducción: Existe gran variabilidad en los hallazgos mano-

métricos entre pacientes con incontinencia anal (IA) y sujetos sa-
nos. La correlación entre las presiones del canal anal y la IA no es
exacta por el amplio rango de valores normales.

Objetivos: Estudio prospectivo para evaluar diferencias en las
presiones del canal anal y en la sensibilidad rectal en pacientes
con IA, estreñimiento crónico (EC) y sujetos sanos.

Material y métodos: Noventa y cuatro pacientes con IA, 36
pacientes con EC y 15 sujetos sanos. Se obtuvieron: edad, sexo,
presión de reposo, longitud del canal anal (LCA), presión de máxi-
ma contracción voluntaria (PMCV), duración de la contracción vo-
luntaria, primera sensación, sensación de urgencia y máximo vo-
lumen tolerado (MVT). Estudio estadístico: test de Kruskal-Wallis,
test de Mann-Whitney, regresión logística multinomial.

Resultados: Se encontraron diferencias significativas en la
edad (p < 0,001), la presión de reposo (p < 0,001), la LCA (p <
0,001) y la PMCV (p < 0,01) en el grupo de IA con respecto a los
otros dos grupos. El volumen para la primera sensación fue signi-
ficativamente más bajo en los sujetos sanos que en los otros dos
grupos (p < 0,05). El volumen de urgencia y el MVT fueron me-
nores en el grupo con IA con respecto a los otros dos grupos (p <
0,001). En el análisis multivariante la edad, la presión de reposo y
el volumen de la primera sensación y de la urgencia aumentan el
riesgo relativo de IA.

Conclusiones: La mayor edad, la disminución presión basal
del canal anal y la alteración del umbral sensorial rectal aumentan
el riesgo de IA.

Palabras clave: Incontinencia fecal. Manometría anorectal.
Presiones del canal anal. Sensibilidad rectal.
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INTRODUCTION

Anal incontinence (AI) is one of the most devastating
physical disabilities as it has an important impact in the
quality of life (1) .
Although the incontinence concept is very intuitive,

there is no unanimously accepted definition of this, with
considerable differences according to the different
groups. One of the definitions with greater consensus is
to consider it as the involuntary, continuous or recurrent
loss of faecal content (> 10 millilitre) during at least a
month in a person older than 3 years (2). However, the
term faecal incontinence is used frequently by the clini-
cians in the case of the incontinence to gas. The term of
AI includes the uncontrolled gas escape, liquid or solid
faeces. Therefore, both definitions can be used and at the
time of analyzing the different studies it is observed that
there is no standard definition (2). It is important to dif-
ferentiate if the patient presents passive or urge AI. Urge
AI is defined as the loss of faecal material in spite of ac-
tive attempts to retain the intestinal content. On the con-
trary, passive AI is the involuntary or unconscious loss
of faecal content. Although both groups can sometimes
overlap (mixed AI), the clinical differentiation can orient
which is the predominant pathophysiological mecha-
nism.
The AI is a very frequent pathology, the frequency

considered in the general population being 2-3%, al-
though the studies of prevalence in the general popula-
tion show a great variability (3).
The functional chronic constipation (CC) is a patholo-

gy defined according to the Rome II and Rome III criteria
(4). The prevalence of functional CC varies according to
the different definitions and studied populations; it has
been indicated that up to 25% of the general population is
considered constipated. In addition, it increases with age
and it is more frequent in women than in men (5).
The ano-rectal manometry is an established diagnostic

method for the study of both the AI and the CC. Never-
theless, great variability in the manometric findings be-
tween patients with AI and in healthy subjects exists (6).
The normal values vary between each working team, as
each laboratory usually has its group control. The values
of the resting pressure differ in the different studies de-
pending on the technique used. With the stationary tech-
nique and microtransducers values of 72 mmHg (64-80)
in men and of 65 mmHg (56-74) in women have been in-
dicated (7), whereas in other studies, also with stationary
technique, can vary between 49 ± 3 mmHg and 58 ± 3 in
women and between 49 ± 3 and 66 ± 6 in men (8). The
normal values of the squeeze maximal pressure measured
with respect to the atmospheric pressure must be greater
to 60 mmHg (7). With the stationary technique global
normal values 164 of mmHg (150-178 mmHg) (7) and
173 (125-221 mmHg) (9) have been indicated, being
greater in men, 193 mmHg (175-211 mmHg), than in
women, 143 mmHg (124-162 mmHg) (7). The duration

of the sustained squeeze pressure must be considered as
the time interval in which the pressure stays > 50% of the
maximal pressure (10). The normal values vary in the dif-
ferent studies being indicated with the stationary tech-
nique values from 32 seconds (26-38) in males and 24
seconds (20-28) in females (7).
The results of the study of rectal sensitivity are more

influenced by the differences in the methodology than
any other anorectal technique. De O’Campo et al (9) ob-
tained average values for the first sensation of 18 ± 8 ml,
desire to defecate 111 ± 56 ml, and MTV 188 ± 53 ml.
Other groups obtained the first sensation with 20-40 ml,
urge sensation with 80-200 ml and MTV with 110-480
ml (11). Also rectal sensitivity values differ according to
sex, that the urge sensation oscillates between 60-160 ml
in women and 70-190 in men and MTV in 90-270 ml in
women and 140-270 ml in men (12). Although expert and
professional organizations recommend the use of the
anorectal manometry (13), some authors question its util-
ity since sensitivity and specificity are not superior to that
found in the rectal digital examination (14,15).
The aim of the present study is to evaluate if differ-

ences in the demographic and manometric parameters
obtained from the anal canal pressures and the sensorial
threshold exist in patients with AI, CC and healthy sub-
jects that may increase the risk of AI. Also to determine if
there are differences in the parameters indicated accord-
ing to the type of AI.

MATERIALAND METHODS

Criteria of selection and clinical evaluation

The definition of AI was considered as previously ex-
pressed (2) and functional CC was defined according to
the definition accepted in the Rome III criteria (4).
The patients included in the group of AI where those

that referred the symptoms mentioned in the previous de-
finition which had not received any previous treatment,
medical, biofeedback or surgical, for AI. AI patients were
subdivided according to the type of AI in urge, passive
and mixed.
The patients included in the constipation group were

those who fulfilled at least two of the indicated Rome III
criteria. Those patients included before 2006 fulfilled
Roma II criteria previously and they were later adapted to
Roma III criteria.
Fifteen healthy subjects older than 18 years were in-

cluded in the control group and they did not present nei-
ther intestinal symptoms (pain, constipation or diar-
rhoea), nor ano-rectal disorders or surgery.
In all patients, both with AI and CC, organic disease

was excluded by colonoscopy/sigmoidoscopy and bari-
um enema, as well as thyroid hormones study, celiac dis-
ease, stool culture and the study of parasites. In addition,
other tests performed were individualized for each pa-
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tient (biopsies of colon, TAC, abdominal ultrasound,
etc.). The patients, in who bowel inflammatory disease or
any other organic cause of FI was demonstrated in the
colonoscopy or barium enema, were excluded from the
study. Those patients with a lack of collaboration for the
suitable accomplishment of the ano-rectal functional
study were not included either.
All the participants were informed of the characteris-

tics of the study and gave their consent to participate in it.
The study was approved by the Hospital Ethical Commit-
tee.

Participants

One hundred thirty patients were, included from
March of 2004 to January of 2008 both inclusively they,
were prospectively studied of which 94 were shown to
present AI and 36 functional CC. Also 15 healthy sub-
jects were included in the study, with a minimum age of
18 that served as the control group. Patients with AI and
CC that were studied in the mentioned period without
fulfilling the selection criteria were excluded.

Evaluation of the ano-rectal function

Ano-rectal manometry: pressures and anal canal
length

Anal canal pressures were obtained with a computer-
ized system water-perfused manometry system with a
pneumohydraulic pump and a perfusion rate of 0,2
ml/min. A 4 sensors radially oriented polyvinyl probe and
a polygraph (PC polygraph Medical Synectics, Stock-
holm; Sweden) were used. Stationary pull-through tech-
nique was performed to obtain the anal canal pressures.
The mean resting pressure was obtained considering the
difference between the intrarectal pressure and the maxi-
mum anal sphincter pressure at rest registered in the 4
sensors and the squeeze maximum pressure (SMP) as the
difference between the intra-rectal pressure and the maxi-
mal pressure registered during the squeeze manoeuvre in
the 4 sensors of registry. The squeeze pressure duration
(SPD) was considered as the time interval, in seconds,
during which the subject can maintain a squeeze pressure
at or above 50% of the MSP (10).
The anal canal length (ACL) was defined as the length

as the basal pressure exceeds the rectal pressure in more
than 5 mmHg (10).

Study of the rectal sensorial threshold

For the evaluation of rectal sensation the same equip-
ment indicated previously was used but with a probe with

4 sensors separated 1 cm spirally oriented with a balloon
at the end of it (Symmed).
Distensions of the balloon by means of the phasic in-

termittent technique were made, maintaining the bal-
loon inflated during 30 second and deflating it later
completely. Later from a resting period between 20-30
seconds the balloon was inflated again to the following
volume (14). The volume of initial inflation was 20 cc.
The patient was asked to advice at what point he no-
ticed the first sensation, urge sensation and maximum
tolerated volume (MTV) or pain (5). The volume of
distension in each one of the described sensorial
thresholds was registered.

Statistical analysis

Descriptive analyses of the mentioned variables, quali-
tative and quantitative were made. The qualitative vari-
ables analyzed by means of absolute frequency and per-
centage, whereas the quantitative variables studied
through the mean ± standard deviation (sd), median, min-
imum, maximum, and percentiles.
In order to make the comparisons between groups of

patients with AI, CC and healthy subjects the test of
Kruskal-Wallis for independent data was used, in the
case of continuous variables. In case of finding statisti-
cal significance the test of Mann-Whitney for the com-
parison by pairs was used and, in the case of discrete
variables the chi-square test. By a multinomial logistic
regression model the independent variables for AI and
CC compared to the control group were analysed, and
the relative risk of them was obtained. By a binomial
logistic regression, considering suffering or not AI, the
independent variables were calculated and sensitivity,
specificity and positive predictive and negative predic-
tive values to predict AI. The significance level was
5%. The analyses were made by means of statistical
program SPSS 12,0.

RESULTS

Description of the studied groups

The control group was formed by 15 subjects, 7 men
and 8 women, with an average of age of 35.3 years (rank
50-21, sd 9.7).
The group with CC was constituted of 36 patients, 5

men and 31 women. The average age of the group was of
40.7 years (rank 73-18 sd 17.1).
The group with FI formed 94 patients, 24 men and 70

women, diagnosed with FI of different degrees, with an
average age of 53.9 years (rank 80-18 sd 13.7 years).
Sixty two of the 94 patients (66%) had urge FI, passive

FI in 11 (11.7%) and mixed in 21 (22.3%).
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Comparisons between the groups

Age. There were statistically significant differences
between the groups with respect to the age (p < 0,001). In
particular, the age of the AI group was higher than the
control group (p < 0,001) and the group with CC (p <
0,001). There were no differences between the group
with CC and the control group (p = 0.391) (Table I).

Sex. Statistically significant differences in the distribu-
tion of sexes were found according to the groups (p =
0.046); whereas in the control group men and women
were practically distributed the same, in the other two
groups the number of women was superior to the one of
men. There were no differences between the group with
AI and the group with CC (p = 0.154) (Table I).

Parameters of manometry. Manometry data of the
three groups are expressed in table 1. The values of the
control group were: resting pressure: 91,6 ± 23,7 mmHg
(52-135); anal canal length: 3,8 ± 0.6 cm (3-5); squeeze
maximum pressure: 193,0 ± 60,9 mmHg (88-317); dura-
tion of sustained contraction 29,9 ± 10.3 s (14-43,5); first
sensation 22,7 ± 7.0 ml (20-40); urge 88,0 ± 12.6 ml (60-
100); maximum tolerated volume 166,7 ± 44.5 ml (120-
280). Overlapping of the values in the 3 groups was ob-
served (Fig. 1). 81.7% of the patients with AI had 2 or
more parameters altered with respect to the minimum
values (or maximum, according to the case) of the control
group.

Resting pressure. 45.2% of the patients with AI had an
inferior resting pressure to the minimum of the control
group (52 mmHg). There were statistically significant
differences between the groups with respect to the RP (p
< 0,001). In particular, the resting pressure of AI group
was inferior to the one of the control group (p < 0,001)
and CC group (p < 0,001).
There were no differences between the group with CC

and the control group (p = 0.627).
Anal canal length (ACL). 15.1% of the patients with

AI had an inferior ACL to the minimum of the control

group (3 cm). There were statistically significant differ-
ences between the groups with respect to the ACL (p <
0,001). In particular, the ACL of the AI group was inferi-
or to the one of the control group (p < 0,001) and the CC
group (p < 0,001). There were no differences between the
CC group and the control group (p = 0.217).

Squeeze maximal pressure (SMP). 20.4% of the pa-
tients with AI had an inferior SMP to the minimum of the
control group (88 mmHg). There were statistically signif-
icant differences between the groups with respect to the
SMP (p = 0.003). In particular, the SMP of the AI group
was inferior to the one of the control group (p = 0.003)
and to the one of the CC group (p = 0.028). There were
no differences between the CC group and the control
group (p = 0.111).

Squeeze pressure duration (SPD). 18.5% of the pa-
tients with AI had an inferior SPD to the minimum of the
control group. There were no statistically significant dif-
ferences between the groups with respect to the SPD (p =
0.363).

First sensation. 7.6% of the patients with AI had the
first sensation volume threshold higher than the mini-
mum of the control group (40 ml.). There were differ-
ences between the groups with respect to the volume of
the first sensation threshold (p = 0.019). In particular,
first sensation in the control group was lower to the one
of the AI group (p = 0.047) and to the one of the CC
group (p = 0.008). There were no differences between the
CC and AI groups (p = 0.098).

Urge sensation. 25.3% of the patients with AI had an
inferior urge sensation volume to the minimum of the
control group (60 ml.). There were statistically signifi-
cant differences between the groups with respect to urge
sensation (p < 0,001). In particular, the volume threshold
for urge was inferior to the control group (p < 0,001) and
to the CC group (p < 0,001). There were no differences
between the CC and control groups (p = 0.551).

Maximum tolerated volume (MTV). 39.6% of the pa-
tients with AI had an inferior MTV to the minimum of the
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Table I. Demographic and manometric parameters of the 3 groups

Parameters AI CC Control Signification

N 94 36 15

Age (years) 53.9 +13.7 40.7+17.1 35.3+ 9.7 p < 0.001

Sex (F/M) 70(75%)/24 (25%) 31 (86%)/5 (14%) 8 (53%)/7 (47%) p < 0.05

RP (mmHg) 57.7 + 27.1 87.9 + 28.9 91.6 + 23.7 p < 0.001

ACL (cm) 3.1 + 0.6 3.6 + 0.5 3.8 + 0.6 p < 0.001

SMP (mmHg) 140.0 + 66.6 164.6 + 63.1 193.0 + 60.9 p < 0.01

SPD (s) 26.9 + 15.2 25.7 + 15.3 29.9 + 10.3 NS

FS (ml) 31.1 + 18.9 35.6 + 18.0 22.7 + 7.0 p < 0.05

US (ml) 66.3 + 22.6 98.9 + 46.6 88.0 + 12.6 p < 0.001

MVT (ml) 135.2 + 53.7 172.2 + 63.1 166.7 + 44.5 p < 0.001

AI: anal incontinence; CC: chronic constipation; RP: resting pressure; ACL: anal canal length; SMP: squeeze maximum pressure; SPD: squeeze pressure duration; FS: first sen-
sation; US: urge sensation; MTV: maximum tolerated volume.



control group (120 ml). There were statistically significant
differences between the groups with respect to the MTV (p
< 0,001). In particular, the MTV in the group AI was lower
than the one of the control group (p = 0.002) and CC group
(p < 0,001). There were no differences between the group
with CC and the control group (p = 0.924).

Multivariate analysis (independent variables in AI and
CC with respect to the control group). Age (RR 1.07;
IC95% (1.02-1.13); p = 0.006), resting pressure (RR
0.96; IC95% (0.94-0.99); p = 0.013), first sensation vol-
ume threshold (RR 1.12; IC (1.03-1.22); p = 0.006), and
urge volume threshold (RR 0.96; IC95% (0.93-0.98); p =
0.001) were independent variables for the AI, so that the
increase of the age, the diminution of the resting pres-
sure, the increase of the volume for the first sensation and
the diminution of the urge volume increased the relative
risk of AI. In the case of the constipation only sex (RR
8.8; IC95% (1.71-46.06); p = the 0,009) and volume for
first sensation (RR1.09; IC95% (1.01-1.19); p = 0.02)
were independent variables when comparing with the

group control, so that, female sex and the increase of the
volume for the first sensation increase the relative risk of
CC (Table II).
The probability of having or not AI with the proposed

model (independent variables: age, resting pressure and
urge sensation), have a sensitivity of 87%, a specificity of
69% a PPV of 84% and a PNV of 74%. The area under
curve ROC was 0.87.

Manometry parameters and distribution by sex.
Manometríc data with regard to the distribution by sexes
are expressed in table III. When considering jointly the
three groups, SMP was significantly smaller in women
than in the men (p = 0,001), and also there was a tenden-
cy for MVT to be smaller in women (p = 0.046). When
analyzing the results in each group, the SMP was signifi-
cantly smaller in women with AI than in men (p = 0,004),
this tendency was also observed in the CC and the control
groups.

Type of AI and manometry parameters. There were no
statistically significant differences between the AI groups
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and 75 percentiles and the extreme values. The values overlap in the three groups is observed. SMP: squeeze maximum pressure; MTV: maximum to-
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in any parameter of the manometry (PR, p = 0,371; LCA,
p = 0,247; PMCV, p = 0,501; DCV, p = 208; PS, p =
0,541; HIS, p = 0,854; MVT, p = 0,116) (Table IV).

DISCUSSION

Although there are established causes that can be di-
rectly responsible for triggering the appearance of AI, in
most cases there are multifactor origin, being able to find
some patients with ano-rectal anatomical and functional
studies within normality.
A wide variety of factors exists that facilitate the ap-

pearance of AI, among them age, in such a way that al-
though AI can affect any group of age, it is more preva-
lent in older patients (16,17). This fact can justify the
greater age found in the group of patients with AI with
respect to the CC group and healthy subjects, being an in-
dependent risk factor, but we are conscious of the limita-
tions imposed by not beingable to have a control group
with similar ages to those of the patients with AI. In fact

limited information about normal values has been pub-
lished, and in most studies a healthy control group is typ-
ically composed with young subjects with an equal distri-
bution of men and women (14).
On the other hand, the distribution by sexes of the con-

trol group homogenous, both AI and CC are more fre-
quent in women (14), although in our study females only
had an increased probability of having CC.
With respect to the manometric findings of the patients

with AI: the resting pressure, ACL and SMP are dimin-
ished compared to the other groups as described by other
authors (12,14,18). There is also a more impaired rectal
sensation. However, there is an overlap between values
obtained in the AI group and the other groups, situation
already referred in other studies (14). The diminution of
resting pressure, the increase of first sensation and the
diminution of urge volume threshold increase the risk of
AI. Nevertheless, in the CC, only a greater volume for the
first sensation increases the probability of it.
Therefore, the resting pressure and rectal sensitivity

are important factors in the development of AI, whereas
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Table II. Risk factors for AI and CC in regard to control group

Group z Std. Err. RR 95% CI Signification

Incontinence
Age 2.77 0.03 1.07 1.02-1.13 p < 0.01
Sex 1.20 1.88 2.48 0.56-11.01 NS
RP (mmHg) -2.49 0.01 0.97 0.94-0.99 p < 0.05
FS (ml) 2.72 0.05 1.12 1.03-1.22 p < 0.01
US (ml) -3.20 0.01 0.96 0.94-0.98 p < 0.01

Constipation
Age 0.79 0.03 1.02 0.97-1.07 NS
Sex 2.60 7.46 8.89 10.72-46.06 p < 0.01
RP (mmHg) -0.42 0.01 0.99 0.97-1.02 NS
FS (ml)2.26 0.05 1.09 1.01-1.19 p < 0.05
US (ml) -0.89 0.01 0.99 0.97-1.01 NS

LR chi2 (10) = 86.01; prob > chi2 = 0.0000; Pseudo R2 = 0.34.

RP: resting pressure; FS: first sensation; US: urge sensation; RR: relative risk; CI: confidence interval.

Table III. Manometry parameters with regard to sex in the 3 groups

Parameters AI (N = 94) CC (N = 36) Control (N = 15)

Women Men Women Men Women Men
(N = 70) (N = 24) (N = 31) (N = 5) (N = 8) (N = 7)

RP (mmHg) 55.9 ± 26.1 62.8 ± 29.8 88.5 ± 29.4 84.5 ± 28.1 86.9 ± 15.8 97 ± 31

ACL (cm) 3.1 ± 0.5 3.3 ± .9 3.6 ± 0.5 3.4 ± 0.5 3.8 ± 0.6 3.7 ± 0.5

SMP (mmHg) 125.6 ± 51.7 182 ± 86.3* 162.3 ± 61.2 178.6 ± 80.2 172.1 ± 44.2 216 ± 71.7

SPD (s) 25.7 ± 15 30.2 ± 15.4 26.1 ± 16.3 23.2 ± 7.1 24.8 ± 7.3 35.8 ± 10.5

FS (ml) 28.0 ± 11 40.0 ± 31.2 34.2 ± 18 44 ± 16.7 22.5 ± 7.1 22.9 ± 7.6

US (ml) 64.9 ± 20.8 70.9 ± 27.4 99.4 ± 49.1 96 ± 29.7 90 ± 10.7 85.7 ± 15.1

MVT (ml) 126.3 ± 70 163.6 ± 77.7 172.3 ± 67.9 172 ± 17.9 165 ± 35.1 168.6 ± 56.4
*p < 0.01; AI: anal incontinence; CC: chronic constipation; RP: resting pressure; ACL: anal canal length; SMP: squeeze maximum pressure; SPD: squeeze pressure duration;
FS: first sensation; US: urge sensation; MTV: maximum tolerated volume.



in CC the pressures do not seem to be as important as rec-
tal sensitivity. According to our model, AI probabilities
increase with age and the alterations in the described
manometric parameters with sensitivity of 87% and PPV
of 84% but with specificity of only 69%.
In regard to AI type, some studies suggest that passive

AI correlated with lower resting pressure (19), but there
are perfectly continent subjects with low basal pressures,
the reason why, the significance of the sphincter resting
pressure in the pathophysiology of AI must be considered
in combination with other functional findings (6). Urge
AI usually is due to functional or anatomical alteration of
the external anal sphincter (EAS) and/or to the incapacity
of the rectum to retain stools (20), and it correlates with a
lower squeeze contraction (19). In this study we have not
demonstrated that the type of AI is associated with signif-
icant differences in the anal canal pressures, probably
caused by the small number of patients in the passive AI
group. Nevertheless, the correlation between anal canal
pressures and incontinence are not exact due to the wide
rank of normal values and the contribution of other fac-
tors in the continence (6).
The inability to maintain the voluntary contraction

during 10 seconds can mean a reduction in the number of
tonic fibbers and can favour the incontinence, in spite of
a good SMP (21). We have neither found differences in
the SPD between patients with AI regarding the type of
AI nor with respect to the other studied groups, as previ-
ous authors have described (22).
ACL is significantly smaller in patients with AI with

regard to the patients with CC and the control group,
agreeing with reports in other studies (23), although the
clinical meaning of this measurement is not clear.
The extent of the results of the manometry with regard

to sex, a diminution in the SMP in women with respect to
men in patients with AI was observed, this situation al-
ready referred to other authors and that also occurs in
healthy subjects (7,9).

Although the sphincter dysfunction is considered the
most important factor in AI, sensitivity and rectal adap-
tation plays a role in it (24). The response of EAS to the
rectal distension is crucial to maintain the continence
and is closely related to the sensorial function and rectal
compliance (21). Nevertheless, the rectal perception and
the adaptation to the distension are very heterogeneous
in patients with AI. These discrepancies can be in rela-
tion, among other factors, with methodological aspects
(25).
The threshold volume for the first sensation in patients

with AI can be diminished, normal or increased (26), as
in the present study. Nevertheless, it has been indicated
that in constipated patients it is increased, agreeing with
our results (27). Rectal hypersensitivity contributes to AI
independently of the patients’ age (28), as we confirmed
in our study as the urge volume threshold diminution is
an independent risk factor for AI. A diminished MTV in
patients with AI with regard to CC and the control groups
was also found. A low MTV reflects an alteration in rec-
tal compliance, studied by means of barostat, in 2 out of 3
patients (25). The fact that there were no endoscopic in-
juries in any of the patients makes it less probable that the
sensorial abnormalities found must be related to alter-
ations of the rectal wall, and probably, they were related
to the existence of some dysfunction in the motor sensory
innervations’.
Although manometry together with other anorectal

functional studies orients us towards the cause of AI
(29,30), some authors consider that it should not to be
used on a routine basis by his low sensitivity and speci-
ficity (14). With this fact it is necessary to add the lack of
uniformity in the equipment and the accomplishment of
the technique as reasons why the comparison of the re-
sults between different centres is difficult. As a conse-
quence, it is important that each laboratory has its own
reference values (6). This fact, also could explain the dis-
crepancies found in different studies.
In spite of these limitations, we considered that the

manometry does contribute in giving a more global vi-
sion of the pathophysiology of AI, as 82% of the patients
with AI had two or more altered parameters in the
manometry, confirming that AI is a multifactorial disor-
der. In addition, the diminution of the resting pressure
and rectal hypersensitivity increases the probability that a
patient suffers AI, data that we assessed from the mano-
metric study.
In conclusion, the greater age, the diminution in the

resting pressure and the urge volume threshold are risk
factors for the development of AI. Therefore, older pa-
tients and/or with alteration in the anal canal resting pres-
sure and rectal sensitivity have a higher probability of
presenting AI. These parameters, obtained from the
manometry, allow us to understand the pathophysiology
of AI, considering the limitations that the technique pre-
sents.
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Table IV. Manometry parameters and AI type

Urge AI Passive AI Mixed AI
(N = 62) (N = 11) (N = 21)

RP (mmHg) 59.8 ± 27.0 48.1 ± 23.9 56.6 ± 28.8

ACL (cm) 3.2 ± 0.7 2.9 ± 0.4 3.2 ± 0.5

SMP (mmHg) 139.9 ± 60.2 165.9 ± 98.1 126.3 ± 64.7

SPD (s) 25.9 ± 15.0 34.1 ± 15.2 25.8 ± 16.1

FS (ml) 29.4 ± 15.7 41.8 ± 37.4 30.5 ± 12.0

US (ml) 66.9 ± 24.7 68 ± 19.3 63.8 ± 17.5

MVT (ml) 132.8 ± 48.7 178 ± 87.2 121.9 ± 38.4

AI: anal incontinence; RP: resting pressure; ACL: anal canal length;
SMP: squeeze maximum pressure; SPD: squeeze pressure duration; FS:
first sensation; US: urge sensation; MTV: maximum tolerated volume.
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