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ABSTRACT
Background/Aims: Anorectal diseases, including fecal incontinence, are prevalent and have an enormous impact on the quality of life. 
Therefore, investigating their etiological factors may help to reduce the incidence and/or the severity of the underlying diseases.
Materials and Methods: Referral complaints (constipation, strained defecation, and incontinence) and medical and anorectal manom-
etry records of 883 (562 female/321 male, ages 45.17±1.00 and 48.41±0.63 years, respectively) patients were evaluated retrospectively. 
Maximal resting pressure (MRP) and maximal squeeze pressure (MSP) measured by stationary pull-through technique, volume of rec-
toanal inhibitory reflex, and sensory threshold to rectal balloon distention (ST) were obtained by water perfusion system. Data were 
compared according to referral complaints, age, gender, parity, and underlying diseases.
Results: Incontinence was the most frequent referral complaint in 61.2% of females and 67.6% of males. MRP and MSP were significant-
ly lower in incontinent females than in the other groups. In incontinent males, MSP was lower than the strained defecation group, and 
ST was higher than the constipation group. Age was negatively correlated with MRP for both of the genders and in all groups. Obstetric 
trauma (85%) and number of parity (3.40±2.59) were significantly higher in incontinent females. Moreover, the most prevalent under-
lying disease was diabetes in incontinent females (13.7%) and neurological diseases, including traumas, in incontinent males (41.5%).
Conclusion: Increasing awareness of labor safety, controlling diabetes mellitus, and preventing obstetric traumas may reduce the prev-
alence of fecal incontinence.
Keywords: Anorectal manometry, fecal incontinence, constipation, gender

INTRODUCTION 
Fecal incontinence affects up to 7%–15% of individuals 
worldwide and is a medico-social problem that deterio-
rates the quality of life enormously. Its prevalence and 
etiology vary according to the studied population (1). In 
these patients, tests of anorectal function are known to 
be useful and can influence the management of defeca-
tion disorders. 

Gender and age alter the physiology and pathology of the 
gastrointestinal system. Anorectal manometric parame-
ters are also influenced by gender and age in a healthy 
population and in patients with defecation disorders (2-
4). Sphincter pressures tend to be lower in females than 
in males (3-8), and age leads to a consistent reduction in 
anal function (3-8). 

The effect of parity on anorectal manometric parameters 
has not been well described. No relationship was found 
between parity and anal pressures in healthy females 
(2,6). In one study, parous healthy females have lower 

maximal resting pressure (MRP) than nulliparous healthy 
females (7). Mahony claimed that increasing age and par-
ity, instrumental delivery, an anal canal resting pressure, 
and internal anal sphincter injury are significantly related 
to the presence of fecal incontinence (9). Eogan found 
that premenopausal females who had undergone cesar-
ean delivery have significantly higher manometry pres-
sures than those who delivered vaginally (10).

There are not enough published data about anal mano-
metric parameters in common anorectal diseases in our 
country. Therefore, to determine the etiology of common 
anorectal diseases and impact of age, gender, and parity 
on those diseases in our population, we retrospectively 
evaluated data of our patients referred for motility study.

MATERIAL AND METHODS 
Records of 883 (562 female and 321 male) patients who 
were subjected to anorectal manometry due to any ano-
rectal complaint between 2001 and 2011 in Marmara Uni-
versity Department of Gastroenterology Motility Unit were 
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evaluated retrospectively. Referral complaints, full medical 
history, digital rectal examination, and anal manometry 
findings were assessed. Informed consent was obtained 
from all participants before the manometric examination.

Participants were grouped according to their referral 
complaints (constipation, strained defecation, and in-
continence) and their age at the time of the manomet-
ric investigation (younger/older than 50 years). Patients 
complaining of defecation <3 times/week were catego-
rized as the constipation group, and patients reporting 
uncontrolled passage of fecal material (solid, liquid, and 
mucus) were defined as the incontinence group (urge or 
passive). Urge incontinence was defined as the inability 
to control impending bowel movement, and passive in-
continence was defined as an unconscious loss of stool. 
Patients complaining of either incomplete evacuation 
or obstructed defecation most of the time for at least 
6 months were categorized as the strained defecation 
group. Criteria for functional gastrointestinal diseases 
(11) were not used, because we did not exclude patients 
with organic diseases.

Females according to parity were classified into three 
groups: nullipara, those with ≤3 children, and those with 
≥4 children. Females reporting to have a tear and instru-
mentation during vaginal delivery were classified as the 
group with obstetric trauma. For each group, anal mano-
metric data were evaluated.

Anal manometry
Anal sphincter manometry was performed by a pre-cal-
ibrated, water perfusion system using a catheter with 
eight holes 0.5 cm apart (Andorfer Inc., WI, USA) and 
a balloon inserted on the tip of the catheter 60 mm in 
length. Manometric data were stored and analyzed by 
computer software (Smartgraph Rev.3.40; Sandhill Sci-
entific Inc., Highlands Ranch, CO, USA). After bowel 
preparation with enema, patients were placed comfort-
ably in the left lateral position. MRP and maximal squeeze 
pressure (MSP) measurements were done. MRP was de-
fined as the average of maximal pressures obtained from 
all holes by stationary pull-through technique. MSP was 
defined as the mean of differences between the mean 
pressures obtained by voluntary squeezing for 5 s and 
resting pressures when all of the holes were within the 
anal canal. 

The rectal sensation and the rectoanal reflexes were 
evaluated by sequentially inflating the rectal balloon with 
a hand-held syringe using the following volumes: 10, 20, 

30, 40, and 60 mL. Each inflation was maintained for 1 
min. After deflation, a rest period of 2 min was allowed 
before reinflating the balloon. Rectoanal inhibitory reflex 
(RAIR) was defined as a sharp decrease in basal pressure 
of at least 10 cm H2O, followed by a slow recovery to the 
original pressure. The lowest volume to induce the RAIR 
was determined. The threshold of sensation (ST) is the 
minimal amount of air required to elicit a transient sensa-
tion of balloon distension.

Statistical analysis
Statistical analyses were performed using Prism software 
(GraphPad Prism 6.0, serial no. GPM6-131891-RJJW-
4325E; GraphPad Software, La Jolla, CA, USA). Descrip-
tive data were presented as percentage and mean±stan-
dard deviation. The Mann–Whitney U test was used to 
compare continuous variables in two independent groups. 
The Kruskal–Wallis test was used to compare continuous 
variables in three or more independent groups. Post-hoc 
analysis was performed by Dunn’s multiple comparison 
test. Chi-square test or Fisher’s exact test was used to 
compare categorical variables. Spearman’s correlation 
coefficient was used to assess the correlation of contin-
uous variables. A p value <0.05 was considered as statis-
tically significant.

RESULTS
The mean ages of the female and male patients 
were 45.17±1.00 and 48.41±0.63 years, respectively 
(p=0.0041). Referral complaints of the male and female 
patients and underlying etiological factors (diseases) 
are given in Table 1. The most common referral com-
plaint was fecal incontinence (61.2% of females and 
67.6% of males), followed by constipation and strained 
defecation in females and strained defecation and con-
stipation in males. The rate of passive incontinence was 
high in males (54.8%), and the rate of urge incontinence 
was high in females (61.9%) (p<0.0001). Diabetes mel-
litus rates (13.7%) were found to be higher in female 
patients with incontinence (p<0.0001). Neurological dis-
ease (cerebrovascular accidents, demyelinating diseases, 
spinal trauma, cranial and spinal surgery, and congenital 
anomaly) rates (41.5%) were found to be higher in male 
patients with incontinence (p=0.026). Anorectal surgery 
rates were not different in the referral complaint groups 
(p=0.229) (Table 1). 

Anorectal manometry results according to referral com-
plaints are presented in Table 2. The magnitude of MRP 
(p<0.0001) and MSP (p<0.0001) was both lower, and the 
magnitude of ST (p=0.005) was higher in the inconti-
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nence group. The difference between the means of MRP, 
MSP, and ST among the groups was found to be statis-
tically significant. Post-hoc analysis showed statistically 

significant differences between the strained defecation 
versus incontinence and constipation versus inconti-
nence groups for MRP and MSP and constipation versus 
incontinence groups for ST (Table 2).

Anorectal manometry results according to gender are 
presented in Figure 1. The magnitude of MRP (p=0.0002), 
MSP (p<0.0001), RAIR (p=0.03), and ST (p=0.0002) var-
ied according to gender, and all were significantly lower in 
females (Figure 1).

Anorectal manometry results of females according to 
their referral complaints are given in Table 3. Incontinent 
females were older (p<0.0001) and their sphincters were 
weaker (MRP (p<0.0001) and MSP (p<0.0001)) than the 
rest of the patients. The magnitude of RAIR was also 
lower in incontinent patients (p=0.01). The difference 
between the means of age and magnitude of MRP, MSP, 
and RAIR among the groups was statistically significant. 
Statistically significant differences were found between 
the strained defecation versus constipation and con-

Figure 1. Anorectal manometry results according to gender. MRP, maximal 
resting pressure (cm H2O); MSP, maximal squeeze pressure (cm H2O); ST, 

sensory threshold (mL); RAIR, rectoanal inhibitory reflex (mL).

  Diabetes Neurologic diseases Anorectal surgery Anal intercourse 
  n (%) n (%) n (%) n (%) n (%)

Strained defecation (male)  2 (3.5) 11 (19.3) 13 (22.8) 0 57 (17.8)

Constipation (male)  5 (10.6) 14 (29.8) 5 (10.6) 0 47 (14.6)

Incontinence (male)

   Urge  6 (6.1) 29 (29.6) 23 (23.5) 0 98 (30.5)

   Passive  10 (8.4) 61 (51.5) 21 (17.6) 1 (0.8) 119 (37.5)

Total  23 (7.2) 115 (35.8) 62 (19.3) 1 (0.3) 321 (100)

Strained defecation (female)  3 (3.0) 18 (17.8) 16 (15.8) 1 (1.0) 101 (18.0)

Constipation (female)  6 (5.1) 19 (16.2) 15 (12.8) 4 (3.4) 117 (20.8)

Incontinence (female)

   Urge  31 (14.6) 41 (19.2) 27 (12.7) 3 (1.4) 213 (37.9)

   Passive  16 (12.2) 22 (16.8) 27 (20.6) 1 (0.8) 131 (23.3)

Total  56 (10.0) 100 (17.8) 84 (14.9) 9 (1.6) 562 (100)

Table 1. Referral complaints and underlying etiological factors.

 Strained defecation Constipation Incontinence p*

Age (year) 45.91±15.14 45.34±18.02 48.16±15.74 0.075

MRP (cm H2O) 63.50±30.06 60.27±31.89 52.50±29.56 <0.0001

MSP (cm H2O) 103.50±66.34 96.92±63.78 79.22±57.90 <0.0001

ST (mL) 29.25±19.72 27.03±18.16 32.55±22.80 0.005

RAIR (mL) 24.25±9.07 24.36±15.47 23.39±13.30 0.134

MRP: maximal resting pressure; MSP: maximal squeeze pressure; ST: sensory threshold; RAIR: rectoanal inhibitory reflex. *Kruskal-Wallis test.

Table 2. Anorectal parameters in different referral complaint groups. 
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stipation versus incontinence groups for age, strained 
defecation versus incontinence and constipation versus 
incontinence groups for MRP and MSP, respectively, and 
strained defecation versus incontinence for RAIR in post-
hoc analysis (Table 3).

Anorectal manometry results of males according to 
their referral complaints are given in Table 4. Constipat-

ed males were older (p=0.04). In incontinent males, the 
magnitude of MSP (p=0.03) was lower, and the magni-
tude of ST (p=0.01) was higher than the rest of the males. 
The differences between the means of age and magni-
tude of MSP and ST among the groups were statistically 
significant. Post-hoc analysis revealed statistically signif-
icant differences between the strained defecation versus 
constipation groups for age, strained defecation versus 

 Strained defecation Constipation Incontinence p*

Age (year) 40.79±2.20 50.74±3.45 45.12±1.12 0.039

MRP (cm H2O) 61.58±4.18 62.00±4.62 60.53±2.12 0.966

MSP (cm H2O) 134.3±10.46 129.8±12.14 106.4±5.34 0.025

ST (mL) 30.74±2.93 28.37±2.32 38.78±2.04 0.012

RAIR (mL) 25.00±1.37 25.23±2.58 24.39±0.82 0.720

MRP: maximal resting pressure; MSP: maximal squeeze pressure; ST: sensory threshold; RAIR: rectoanal inhibitory reflex. *Kruskal-Wallis test.

Table 4. Anorectal parameters of males in different referral complaint groups. 

 Strained defecation Constipation Incontinence 
 (n=42) (n=62) (n= 118) p

Obstetric trauma, n (%) 20 (47.6) 22 (35.5) 100 (84.7) <0.0001*

Parity (mean±SD) 2.67±1.63 2.50±1.13 3.40±2.59 0.029**

*Chi-square test, **Kruskal–Wallis test

Table 5. Obstetric trauma rates and mean parity values in different referral complaint groups.

  Parity 

 0 1-3 >4 p*

N. of females 340 162 60 

Age (year) 46.19±15.73 49.09±11.76 59.10±12.94 <0.0001

MRP (cm H2O) 56.05±27.90 49.01±31.17 45.68±33.40 0.0018

MSP (cm H2O) 73.11±45.15 71.69±47.60 71.71±54.34 0.6497

ST (mL) 31.09±21.22 24.29±14.60 25.00±12.55 0.0004

RAIR (mL) 23.50±16.25 22.22±6.55 24.58±10.23 0.2038

MRP: maximal resting pressure; MSP: maximal squeeze pressure; ST: sensory threshold; RAIR: rectoanal inhibitory reflex. *Kruskal-Wallis test.

Table 6. Anal manometric results according to the number of parity. 

 Strained defecation Constipation Incontinence p*

Age (year) 48.79±1.35 43.17±1.36 50.09±0.81 <0.0001

MRP (cm H2O) 64.61±2.94 59.55±3.02 47.42±1.49 <0.0001

MSP (cm H2O) 86.13±5.16 83.92±4.69 64.58±2.34 <0.0001

ST (mL) 28.45±1.87 26.47±1.81 29.14±1.04 0.124

RAIR (mL) 28.85±2.27 24.03±1.40 22.79±0.78 0.012

MRP: maximal resting pressure; MSP: maximal squeeze pressure; ST: sensory threshold; RAIR: rectoanal inhibitory reflex. *Kruskal-Wallis test.

Table 3. Anorectal parameters of females in different referral complaint groups. 
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incontinence groups for MSP, and constipation versus in-
continence groups for ST (Table 4).

The mean age of males in the strained defecation 
(p=0.001) and incontinence (p=0. 0005) groups was low-
er, but in the constipation (p=0.044) group, they were 
higher than that of females. The mean values of MRP, 
MSP, RAIR, and ST were statistically lower in females in 
the incontinence group (p<0.0001, p<0.0001, p=0.023, 
and p<0.0001, respectively). In addition, in the strained 
defecation and constipation groups, females had lower 
MSP values than males (p<0.0001). 

When patients were grouped as younger and older than 
50 years, mean MRP values were found to be statistically 
different and low only in incontinent females (55.30±28.0 
and 40.94±25.31, p<0.0001) and males (66.92±30.79 
and 52.07±29.27, p=0.0007), respectively. Age was 
well correlated with MRP in elderly females (r=−0.282, 
p<0.0001) and males (r=−0.155, p=0.006).

A total of 222 female patients had given birth. Of these, 26 
(11.7%) patients had cesarean section, and 196 (88.3%) 
patients had vaginal delivery According to referral com-
plaints, the mode of delivery was found to be statistically 
different between the patient groups (p=0.008). However, 
there was no difference between passive and urge inconti-
nence with respect to delivery method (p=0.541). Obstet-
ric trauma rates and mean parity values in different referral 
complaint groups are given in Table 5. Obstetric trauma 
rates (p<0.0001) and mean parity values (p=0.029) were 
all increased in incontinent females (Table 5).

Anal manometric results of females with vaginal delivery 
history according to the number of parity are given in Ta-
ble 6. The means of MRP (p=0.002) and ST (p=0.0004) 
were statistically different between the parity groups. 
While the number of parity increased, mean MRP 
(r=−0.141, p=0.0009) and mean ST (r=−0.149, p=0.0005) 
values decreased. However, no correlation was found 
between parity and other anal manometric parameters 
(p>0.05) (Table 6).

DISCUSSION
When we grouped our patients according to their referral 
complaints, internal and external sphincter pressures of 
incontinent subjects were lower than those with strained 
defecation and constipation. Rectal sensitivity was also 
lower in the incontinence group. Incontinent patients had 
significantly lower resting and squeeze pressures (8,12) 
and low rectal sensitivity (13). These low anorectal pres-

sures and low rectal sensitivity may be the reason of in-
continence regardless of the underlying etiology. 

We found that anal sphincter pressures and RAIR were 
lower and rectal sensitivity was higher in females than in 
males. These gender differences in the anal manometric 
parameters result especially from the incontinence group. 
In the literature, squeeze pressure was lower in females in 
a large group of patients (3,5) and in a healthy population 
(4,6,7). External sphincter muscle may be more devel-
oped in males due to the testosterone effect (14), and 
its thickness was well correlated with squeeze pressure 
(8). During vaginal delivery, traction injury to the puden-
dal nerve that innervates the external sphincter muscle 
may be the other cause of decreased squeeze pressure 
observed in our female patients (15). The resting pres-
sure, which is a reliable index of continence, represents 
the strength of the internal sphincter muscle. RAIR is the 
relaxation of the internal sphincter in response to rec-
tal distention. The volume required to induce reflex anal 
relaxation is also lower in incontinent patients than in 
controls (16). Rectal sensation may be decreased (13) or 
increased (17) in incontinent patients. In a small healthy 
group, Rao (6) did not observe any gender difference in 
resting pressure, RAIR, and rectal sensation. Schäfer (8) 
showed significantly lower resting and squeeze pressures 
in incontinent patients. In the present study, we observed 
low anal pressures, decreased RAIR, and hypersensitive 
rectum in our female patients with incontinence.

In our study, age was negatively correlated with rest-
ing pressure in both males and females. Several studies 
showed that resting (2-4,8,12,18) and squeeze (2,4,18) 
pressures in the anal canal were significantly lower in older 
subjects than in younger subjects. Decreased quantity of 
nerves (19) and smooth muscle cells and increased colla-
gen content of the internal sphincter muscle (20) all may 
cause low resting pressure and incontinence in the elderly.

In the present study, decreased resting pressure in the 
elderly has been observed only in the incontinence 
group, and this emphasizes the important role of the in-
ternal sphincter in the continence function. Mahony (9) 
and Fornell (21) showed that internal sphincter injury is 
predictive of fecal incontinence following obstetric anal 
sphincter injury. Schäfer (8), in patients with anorectal 
dysfunction (92 patients with incontinence and 32 pa-
tients with constipation), observed a negative correla-
tion only between age and resting pressure and did not 
observe an age-related decrease in squeeze function. 
Similarly, we failed to demonstrate an age-related de-
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crease in squeeze function. This may be due to either 
the low median age of our male and female patients or 
the predominance of patients with incontinence in our 
study group.

We found increased obstetric trauma rates and mean 
parity values in incontinent females. Data about the rela-
tionship between parity and anal manometric parameters 
are not consistent. Some investigators (2,6) could not 
find any association between parity and anal manomet-
ric parameters. Other authors (15) found reduced rest-
ing and squeeze increment pressures in parous females. 
Cali (7) observed that resting pressure is lower in parous 
females who had given birth via vaginal delivery, but the 
mean age of the parous group was 10 years greater than 
that of the nulliparous group. In our study, resting pres-
sure was lower in the parous group, but the mean age of 
the parous group was again 10 years greater than that of 
the nulliparous group. This emphasizes the important im-
pact of age on anal pressures. Age and internal sphincter 
defects were important determinants of reduced resting 
tone (15). Eogan observed that females with vaginal de-
livery history have lower anal pressures than those with 
cesarean delivery history, but this difference was lost af-
ter menopause (10). Mahony argued that increased age, 
parity, instrumental delivery, internal anal sphincter de-
fects, and low resting pressure are related to severe fecal 
incontinence (9). 

The prevalence of fecal incontinence in females was re-
ported as 19% in Turkey (22). However, there is no com-
munity-based study for males. The reason of fecal incon-
tinence was reported to be polypharmacy in the elderly 
(23), diabetes mellitus in males, and cerebrovascular ac-
cidents in females (24). 

In the present study, diabetes mellitus rates were high in 
incontinent females. In one study, 13.6% of females were 
diabetic and 18.1% of diabetic females reported fecal 
incontinence and the prevalence of fecal incontinence 
among diabetics was higher than that among the general 
population (25). Acute hyperglycemia inhibited external 
sphincter function, decreased rectal compliance, and led 
to fecal incontinence (26). In type I and type 2 diabetics 
with incontinence, both internal and external sphincter 
pressures were low, and RAIR recovery time was pro-
longed (27). 

We observed that incontinent females were older and 
their sphincters were weaker than other female groups. 
The rate of urge incontinence was high in females. Pu-

dendal neuropathy due to either diabetes mellitus (28) 
or obstetric trauma may be the reason of the high fre-
quency of urge incontinence observed in our female 
patients.

In incontinent males, squeeze pressure and anal sensi-
tivity were lower than the rest of the males. The rate of 
passive incontinence was high in males. Increased trauma 
and neurological disease rates observed in our male in-
continent subjects may explain external sphincter weak-
ness, anal hyposensitivity, and high frequency of passive 
incontinence. 

In the present study, in a middle-aged population, we 
found that diabetes mellitus and increased parity in fe-
males and neurological traumas in males were common 
etiological factors for incontinence. Our study had sever-
al limitations. The major limitation was the retrospective 
nature of the study. We had to rely on self-report data 
from subjects about their delivery history, and recall bias 
on the modes of delivery might exist. Finally, the partici-
pants in the present study were enrolled from a multidis-
ciplinary tertiary clinic, which might limit the generaliz-
ability of our findings.

In the present study, squeeze pressure was lower in fe-
males than in males. Resting pressure, sensory threshold, 
and RAIR were all lower in females in the incontinence 
group. Diabetes mellitus rates in females and spinal cord 
trauma and neurological disease rates in males were high 
in the incontinence group. Increasing awareness of labor 
safety, controlling diabetes mellitus, and preventing ob-
stetric traumas may reduce the prevalence of fecal in-
continence.
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