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1
Introduction

Anorectal disorders are very common problems that affect many patients of all ages. 
The prevalence in the general population is probably much higher than seen in clinical practice 
since most patients with symptoms referable to the anorectum do not seek medical attention. 
Although it is rarely life-threatening, these disorders can significantly affect patients’ lives. 

Most common anorectal disorders include fecal incontinence, pelvic floor dyssynergia, 
hemorrhoids, anal fissures, perianal fistulas, pruritus ani and proctalgia fugax. Each disorder is 
suggested by its characteristic history. Diagnostic studies which provide some understanding 
of the pathophysiology of the underlying complaint are available or are in development. 

Anatomy of the anorectum 
Thorough understanding of anorectal anatomy and physiology is helpful in 

comprehending the pathogenesis of certain disorders. The rectum serves as a storage organ 
and as a conduit from the colon to the anal canal. The anal canal is defined proximally by the 
levator ani muscles, which form part of the pelvic floor, and includes the puborectalis muscle 
which creates the anorectal angle. At the distal end of the puborectalis muscle lies the external 
sphincter. The external sphincter is a cylindrical striated muscle under voluntary control 
and comprises predominantly slow-twitch muscle fibres, capable of prolonged contraction. 
The external anal sphincter and the puborectalis muscle generate the maximal squeeze 
pressure.  The internal sphincter is a smooth muscle sphincter which is the continuation of 
the circular layer of the muscularis propria of the rectum. The internal sphincter is important 
in maintaining the anal sphincter rest pressure. The rest pressure is generated for 45% of nerve 
induced internal sphincter activity, for 10% of pure myogenic internal sphincter activity, 
for 30% of tonic external sphincter activity and for 15% of expansion of the hemorroidal 
plexuses. Symptoms of passive anal leakage (where the patient is unaware that episodes are 
happening) are attributed to internal sphincter dysfunction, whereas urge symptoms and 
frank incontinence of feces are due to external sphincter problems.[1-3]

The anorectum receives sensory input from the S2, S3 and S4 nerve roots, which form 
the pudendal nerve. The anus is sensitive to temperature, touch, and pain. The pudendal nerve 
can compressed or stretched, resulting in temporary or permanent neuropathy.[4]

The blood supply to the anorectal region is rich. The superior, middle and inferior 
hemorrhoidal rectal arteries supply the rectum and anal canal. The superior hemorrhoidal 
rectal artery is a continuation of the inferior mesenteric artery as it passes over the left 
common iliac artery. The inferior hemorrhoidal rectal artery is a branch of the pudendal 
artery, which arises from the internal iliac artery.  The middle hemorrhoidal rectal artery is a 
branch of the anterior division of the internal iliac artery.[1, 4]

An anatomical abnormality in the context of pelvic floor dysfunction does not always 
denote a functional association, and determining cause and effect is often difficult to decipher. 
Modern imaging techniques help inform the diagnosis.
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Digital examination
Evaluation of perianal complaints begins with a detailed history and physical 

examination. A physical examination should include digital examination. If necessary a 
vaginal examination should also be performed. A careful digital examination is important for 
the diagnosis of a variety of gastrointestinal, urological and gynecological disorders. While 
performing digital examination be aware of the patients dignity and privacy. 

The examination is performed with the patient lying in the left lateral decubitus 
position with knees bent toward the chest. The examination should begin with the inspection 
of the perianal area. It should be inspected for scars, fissures, hemorrhoidal prolapse, perianal 
fistula and rectal mucosal prolapse. The perianal area should be observed at rest and during 
straining.  Descent of the perineum and prolapse can be seen during straining.

Figure 1 Digital examination.[5]

The next step is gentle palpation with a well-lubricated gloved index finger to evaluate 
the sphincter tone in rest, during squeeze and during attempted defecation. The patient 
should strain against the finger, which permits appreciation of the movement and angle of the 
puborectalis muscle. Patients are considered to have a hypertonic pelvic floor or dyssynergia 
when there is a paradoxical increase of the anal pressure or if they have great difficulty in 
relaxing or no relaxation at all during straining on three consecutive attempts. Furthermore, 
try to palpate the consistence of the stool, assess for masses and anal fissures. The entire 
circumference of the anorectum should be palpated by gentle rotation of the examining finger 
to assess the integrity of the anorectal ring. Finally, the glove should be inspected for blood.  
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The accuracy of these components of the digital examination is highly dependent upon 

experience. The examination and diagnosis of certain anorectal disorders can be challenging, 
and the physical examination of the anorectum is unfortunately often inadequately performed 
in clinical practice. A careful examination should be pursued before referral for other testing. 

Anorectal manometry
One of the most commonly used methods for assessing anorectal physiology is 

anorectal manometry. In our studies, we used a 4-microtip transducer, water-perfused 
catheter (Mui Scientific Type SR4B-5-0-0-0, Mississauga, Ontario, Canada) with a terminal 
balloon. The water-perfusion method is performed by means of a pull-through technique. 
The principle of this technique is to measure the resistance in terms of pressure that the 
sphincters offer to a constant flow of water through the port. Since 2014, we are using the 
High Resolution Manometry (HRAM) (type SR8B-3-5-5-5-5-5-5-5). HRAM facilitates the 
assessment of anorectal function by providing a continuous representation of pressure across 
the sphincter and avoiding movement artefacts that occur with conventional manometry. 
The recorded pressures will be converted into digital data, and displayed as color plots, which 
leads to a better visual and analytic assessment of sphincter function. 

Figure 2 Anorectal manometry: catheter and water perfused anal manometry apparatus.

Anorectal manometry should be performed in an experienced lab with well trained 
personnel. No preparation is required; however some investigators give a rectal enema. In 
case of use of rectal enema, a waiting period should be considered to let the rest pressure 
normalise. With the patient lying in the left lateral position, the catheter is introduced into 
the rectum. 

Anal manometry establishes anal pressures at rest, during squeezing and during 
straining (Fig. 3). The resting pressure undergoes regular fluctuations. These consist of slow 
waves (amplitude 5-25 cm H2O, frequency between 10/min and 20/min) and much larger 
amplitude, ultra slow waves (amplitude 30-100 cm H2O, frequency < 3/min). Ultra slow waves 
(Fig. 3) are associated with high resting pressures.[1]

The rectoanal inhibitory reflex is elicited by inflating the rectal balloon recording 
pressure at the position where the rest pressure is at its highest. 
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The rectal capacity is generally determined with a rectal balloon. Both air and water 
are used to inflate a balloon. Alternatively, a barostat procedure with a non-compliant 
polyethylene bag can be used. We perform the test with air.  The air is inflated using a syringe 
at a speed of 60 ml in 15 seconds. The volume of air needed to be inserted to illicit the first 
sensation of rectal distension, the urge to defecate and the onset of intolerable distension, 
which is similar to rectal capacity, are measured.

Figure 3 Anorectal manometry recording  (A) complete profile (B) rest pressure with ultra slow waves 
(C) high resolution manometry.

A)

B)
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Anal manometry can demonstrate lower sphincter pressures in patients with anal 
sphincter defects, but also patients with atrophy have lower sphincter pressures. Therefore, 
anal manometry is not discriminatory. Unfortunately, anal manometry cannot predict the 
efficacy of physiotherapy and biofeedback.[6] Isolated absence of rectoanal inhibitory reflex 
may suggest the need for biopsy if Hirschsprung’s disease is suspected. High rectal volume 
may suggest outlet obstruction in patients who are constipated; low rectal volume may suggest 
proctitis. In patients with irritable bowel disease a low rectal volume has been found. 

Anal endosonography
With anal endosonography, ultrasound images can be obtained from within the anal 

canal. By tissue dependent reflection of the ultrasound distinction can be made between the 
different structures of the anal canal. 

Anal endosonography is well-tolerated and easy to perform. The learning curve is 
relatively short. A three dimensional (3-D) endosonography system is preferable. A rotating 
probe containing two crystals with a 360º radius and a frequency between 5 and 16 MHz is 
introduced into the rectum. During recording, the crystals are automatically pulled back by 
an internal puller, allowing longitudinal distances to be measured.

C)
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Figure 4 (A)Three-dimensional anal endosonography system, (B) endoprobe.

The puborectalis muscle is, in almost all cases, easily visualised and can serve as a 
point of orientation: it appears as a V-shaped echogenic band, which slings dorsally around 
the rectum (Fig. 5). When withdrawing the probe, the echogenic bans closes anteriorly, thus 
forming the external sphincter. Inside the external sphincter lies the internal sphincter, which 
presents as a thin echolucent band. The submucosal layer has a mixed echogenic aspect and is 
partly collapsed by pressure of the endoprobe.

Figure 5 Anal endosonography. Normal anatomy of the anal sphincter and puborectalis muscle in 3-D 
imaging. (A) frontal view of puborectalis muscle, (B) frontal view of the anal sphincters. 

A) puborectalis muscle B) anal sphincters

A) B)
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 Anal endosonography remains the gold standard ultrasonic investigation for 

detecting sphincter damage. Morphologic abnormalities of the anal sphincters have been 
described in patients with fecal incontinence, rectal prolapse, internal hemorrhoids, hereditary 
internal sphincter myopathy and scleroderma.[7] 

Furthermore, anal endosonography can demonstrate the course of fistula tracts.[8] The 
use of hydrogen peroxide as contrast medium improves the reliability of ultrasonographic 
imaging of fistula-in-an and differentiates scars from active fistulas. Appropriate classification 
of the fistulous tracts in patients with fistula-in-ano may be of value for the planning of proper 
surgery.

Anal endosonography plays a (modest) role in the staging of anal and low rectal 
carcinoma, since T1 tumors can be removed transanal by endoscopic mucosal resection.[9] 
Anal endosonography may be useful in defining tumour size and distance from the anal verge.

Outline of this thesis
The practitioner should be able to appreciate common disorders encountered in clinical 

practice as well as relevant investigation and management strategies. This thesis covers many 
of the common dilemmas we face and the chapters are structured into a practical approach 
and utilizing pathways of management.

In most patients, fecal incontinence can be correctly diagnosed following detailed 
history and physical examination alone. However, a variety of diagnostic tests are available 
to measure specific components of the anorectal function. Anorectal manometry and anal 
endosonography, may determine the underlying pathophysiology of fecal incontinence and 
detect anal sphincter defects to select patients for surgical repair, respectively. Reports have 
shown that patients with values outside the normal range may not have clinical symptoms 
and patients with clinical symptoms may exhibit normal values. Clinicians should be aware 
of these overlaps, therefore in chapter 2 we examined the anorectal function in patients 
with fecal incontinence and compared these findings to patients without fecal incontinence. 
Furthermore, we described a statistical model in order to determine which factors predict 
incontinence, which may be useful in counselling patients with colostomy or ileostomy about 
their expected outcome after stoma closure. In chapter 3 we studied the additional value of 
performing anorectal manometry in patients with fecal incontinence who failed conservative 
treatment to select them for surgery. 

In chapter 4 the clinical response and sustainability of SECCA procedure has been 
evaluated. The SECCA procedure is a treatment for fecal incontinence which entails delivery 
of temperature-controlled radiofrequency energy in the anal canal. The available data suggest 
that the SECCA procedure can safely improve continence in patients who are dissatisfied with 
medical therapy and not eligible for surgery. Although early results have been promising, 
literature concerning the long-term outcome is scarce. 

Moreover, in chapter 5 the additional value of anorectal manometry and anal 
endosonography was evaluated in women referred with constipation.

Taste is one of the important factors leading to patients’ compliance, particularly when 
the treatment lasts for a long time. In chapter 6 three commonly used PEG 3350 preparations, 
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often prescribed for chronic constipation, Molaxole®, Movicol®, and Laxtra Orange® were 
compared in taste and the preference was evaluated.

Perianal lesions are an important clinical feature in Crohn’s disease. Less is known 
about the correlation between perianal lesions and ulcerative colitis. The long-term follow–
up with anorectal function tests may contribute to the understanding and description of 
the course of the anorectal complaints. In chapter 7 we described the long-term course of 
anorectal complains and anorectal function in a cohort patients suffering from inflammatory 
bowel disease with perianal lesions. 

In chapter 8 we studied the anorectal function after anal sphincteroplasty for third-
degree obstetric anal sphincter injury (OASI) in a long-term follow-up study.

Anal pain is a well-known sequel of rubber band ligation. A plastic device, the anal 
cooler which can be frozen in the freezer, has been developed to reduce anal pain. The study 
presented in chapter 9 investigates the effectiveness and potential side effects of the anal 
cooler to relieve pain after rubber band ligation.

Finally, the thesis includes a summary in English, Dutch and Chinese in Part III. 
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Abstract
Objective

Anorectal function was assessed in patients with and without faecal incontinence (FI). Risk 
factors predictive for FI were determined.

Methods

Between 2003 and 2009, all consecutive patients referred were assessed by questionnaires, 
anorectal manometry and anal endosonography. Predictive factors were identified and used 
to develop a statistical model to predict FI.

Results

Of 600 patients (519 women), 285 (48%) were faecally incontinent. In comparison to continent 
women, incontinent women (mean Vaizey-score 15.4), were older, had more liquid stools, 
more deliveries, more urinary incontinence, lower anal pressures, shorter sphincter length, 
smaller rectal capacity, and more sphincter defects. Incontinent men (mean Vaizey- score 
15.3) were older and had lower anal pressures. Incontinent and continent patients showed an 
overlap in tests results.

Predictors in women were age, stool consistency, anal pressures, rectal capacity, and internal 
and external sphincter defects. The area under the ROC-curve was 0.84 (P<0.001, 95% CI: 
0.80-0.87). Using a cut-off point of 0.4, FI was predicted with a sensitivity, specificity, positive 
and negative predictive values of 86%, 68%, 74% and 82%, respectively. The model was studied 
in five women with a temporary stoma and was accurate in predicting FI after stoma closure.

Conclusions

Incontinent patients have lower pressures, smaller rectal capacity and more sphincter defects 
than controls, but show a large overlap. Our model shows a relatively high sensitivity and 
negative predictive value for predicting FI in women. The model seems promising in the 
patients studied with a temporary stoma.
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Introduction
Faecal incontinence (FI) is a socially disabling condition and has an adverse effect 

on self- confidence and personal image. Its prevalence is estimated at 6 to 7% in the general 
population and rises with age to 20% in the elderly.[1-3] As many patients do not seek 
professional help, these percentages may underestimate the true prevalence of FI. The causes 
of faecal incontinence are damage to the anal sphincters due to obstetrical or surgical trauma, 
pudendal nerve neuropathy due to chronic straining during delivery or chronic constipation, 
idiopathic pudendal neuropathy, general neurological diseases, a small rectal capacity, 
reduced stool consistency, diminished mental awareness and the reduced physical ability to 
reach toilet facilities. The cause of FI is usually multi-factorial.[4]

In most patients, FI can be correctly diagnosed following detailed history and physical 
examination alone. In addition, however, a variety of diagnostic tests are available to measure 
specific components of the anorectal function. Anorectal function tests, consisting of anorectal 
manometry and anal endosonography, may determine the underlying pathophysiology of FI 
and detect anal sphincter defects, respectively.

There is, however, incomplete information in the literature regarding how to interpret 
the results of anorectal function tests. Several studies have analyzed the differences between 
incontinent and continent patients using basic anorectal function tests. These reports have 
shown that patients with values outside the normal range may not have clinical symptoms 
and patients with clinical symptoms may exhibit normal values.[5-7] Although incontinent and 
continent patients have an overlap in anorectal function tests, in general, patients with FI have 
a lower squeeze pressure and a reduced rectal capacity.[8-10]

In addition to the diagnostic function, anorectal function tests may also predict the 
post- operative functional outcome. Anal manometry can demonstrate an improvement 
of the squeeze pressure after anal sphincter repair.[11] Moreover, patients receiving a stoma, 
and patients being considered for stoma reversal surgery, may benefit from pre-operative 
anorectal function tests.[6,12] In addition, endoanal MRI and anal endosonography enable 
the detection of external anal sphincter atrophy. Patients with low anal pressures or signs of 
external sphincter atrophy are thought to be poor candidates for sphincter repair.[13]

Given the complexity of continence mechanisms, we decided to comprehensively 
examine the anorectal function in patients with faecal incontinence and to compare these 
findings topatients without FI. Furthermore, we developed a statistical model in order to 
determine which factors predict FI. The prediction model was then tested in patients prior to 
reversal of stoma.

Patients and methods
All patients who underwent anorectal manometry and endosonography between 2003 

and 2009 were included. They were assessed by a comprehensive questionnaire regarding their 
perianal complaints, including the duration of symptoms, frequency of bowel movements, 
consistency of stool and the use of pads. Other lines of enquiry included the presence of 
urinary incontinence, the use of medications and the social impact of FI on their lifestyle. The 
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severity of incontinence was graded using the Vaizey-score and the Wexner-score.[14,15]

For the stool consistency, a nominal scale (liquid, soft, solid and variable) was used. 
We divided our patient population into individuals with or without FI based on their primary 
perianal complaint. Patients with soiling were considered as continent patients, since in the 
present study soiling was defined as uncontrolled passage of mucus, haemorrhagic fluid or 
pus.

Anorectal manometry
A 4-microtip transducer, water-perfused catheter (Mui Scientific Type SR4B-5-0-0-

0, Mississauga, Ontario, Canada) was used. The water-perfusion method was performed by 
means of a pull-through technique. With the patient lying in the left lateral position, the 
catheter was introduced into the rectum. After the introduction, the catheter was withdrawn 
with the automatic puller at a speed of 1 mm/sec to measure the maximum basal pressure 
(MBP) and the sphincter length (SL). The MBP was measured as the mean of the highest 
pressures at rest. The SL was the length over which the basal pressure was measured. Next 
the catheter was reintroduced and pulled back manually with steps of 0.5 cm to measure the 
maximum squeeze pressure (MSP). The MSP was measured as the mean increase of pressure 
above the MBP during squeezing. The rectoanal inhibitory reflex (RAIR) was elicited by 
inflating the rectal balloon recording pressure at he position where the MBP was at its highest. 
The volume necessary for the inhibition and recovery of the MBP was recorded. The rectal 
compliance was determined with the rectal balloon. Air was inflated manually using a syringe 
at a speed of 60 ml in 15 seconds. The volume of air needed to be inserted to illicit the first 
sensation of rectal distension, the urge to defecate and the onset of intolerable distension 
which is similar to rectal capacity (RC), were measured.

Anal endosonography
Anal endosonography was performed using a three-dimensional diagnostic 

ultrasound system (Hawk type 2050, B-K Medical, Naerum, Denmark) with a rotating 
endoprobe containing two crystals, covering 2-16 MHz (focal range 2 to 4.5 cm) (diameter 
1.7 cm), producing a 360o view. During recording, the crystals were automatically pulled back 
by an internal puller, allowing longitudinal distances to be measured. More details of the anal 
endosonography have been previously published.[16] The aspect of the puborectalis muscle, 
external anal sphincter, internal anal sphincter and submucosa were described. Defects in the 
external anal sphincter (ESD) were described as hypoechogenic lesions and the extent of the 
defect was axially measured in hours (the 12 o’clock position being anterior, 3 o’clock lateral, 
etc). The length of the defect was indicated as proximal, distal or total. Internal anal sphincter 
defects (ISD) were described as disruption or irregularity of the hypoechogenic ring.

Statistical analysis
Results were described as means and proportions. Fisher’s Exact Test and Pearson Chi- 

Square test were used to compare proportions when appropriate. Student’s t-test was used 
to compare the FI differences in anorectal function tests, and where for MSP a logarithm 
transformation was used. Spearman correlation coefficients were used to determine 
relationships between the anal pressures and the Vaizey-score and Wexner-score. Binary 
logistic regression analyses were used to indentify predictors and to construct a prediction 
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model for FI. To ascertain the diagnostic utility of the prediction model a receiver operating 
characteristic (ROC) curve was drawn. Analyses were performed with the statistical software 
SPSS (V15.0).

Results
In total, 625 patients were prospectively evaluated for different indications. Of them, 

25 patients had either a colostomy or an ileostomy. As it was not possible to ascertain whether 
those patients were incontinent or not, they were excluded and used to test the prediction 
model. Male and female patients were analyzed separately because anal pressures are affected 
by gender.

Clinical characteristics
Of the 600 evaluated patients [mean age 51 years (15-88)], 519 (87%) were women. 

In total, 285 (48%) had FI. The other patients were evaluated for constipation (20%), third 
degree obstetric injury (12%), anal soiling (4%), perianal and abdominal pain (4%), prolapse 
(3%), presurgical assessment (2%), anal fissure (2%) and other causes (5%).

The clinical characteristics of patients are shown in Table 1. In female patients, age 
(P<0.001), stool frequency (P<0.001), liquid stools (P<0.001), incontinence of urine (P=0.001) 
and number of vaginal deliveries (P<0.001) were all significantly associated with FI. The mean 
Vaizey-score and Wexner-score in FI women were 15.4 and 13.4 respectively. In male patients, 
only age (P=0.02) and stool frequency (P=0.01) were associated with FI. The mean Vaizey-
score and Wexner-score in faecally incontinent men were 15.3 and 12.7 respectively.

Anorectal manometry and anal endosonography
The test results are shown in Table 2 and figure 1. In women with FI, the MBP 

(P<0.001) and the MSP (P<0.001) were lower, the SL shorter (P=0.01) and the RC smaller 
(P<0.001) (Table 2). More sphincter defects were detected in female patients with FI (53% 
vs 49%), which was mainly due to combined ISD and ESD (17% vs 8%; P=0.01) (Table 2). In 
males with FI, the MBP (P=0.03) and the MSP (P=0.01) were lower (Table 2). No differences 
were found in the frequency of sphincter defects between men with and without FI.

Incontinent and continent patients showed considerable overlap in tests results. 
However, all patients with RC < 60 ml were incontinent (Table 2). In addition, of the patients 
with MBP and MSP ≤ 20 mmHg only 4% were continent. The anorectal manometry results of 
the controls patients are specified per subgroup in Table 3.
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Table 3 Anorectal manometry results of control patients.
MBP: maximum basal pressure, MSP: maximum squeeze pressure, RC: rectal capacity 
Results are mean with range

Correlation of the Vaizey-score, Wexner-score, anorectal manometry and anal 
endosonography

In both females and males, the Vaizey-score was correlated with the MBP (r= -0.13, 
P= 0.04, 95% CI: -0.26 − -0.0005 and r= -0.46, P=0.03, 95% CI: -0.74 − -0.03 respectively). No 
correlation was found between the Vaizey-score and the MSP and the RC. However, when the 
population was subdivided regarding the stool consistency, a correlation was found between 
the Vaizey-score and the MSP in female patients with soft stool (r= -0.26, P=0.005, 95% 
CI: -0.4 − -0.08). Similar findings were found for the Wexner-score and the MBP (r= -0.15, 
P=0.02, 95% CI: -0.27 − -0.02 and r=-0.41, P=0.056, 95% CI: -0.72 − 0.03). A correlation was 
found between the Wexner-score and the MSP in female patients with soft stool (r= -0.20, 
P=0.03, 95% CI: -0.37 − -0.01). The presence of sphincter defects did not correlate with either 
the Vaizey or Wexner-scores, or with anal pressures.

Men vs. women
In both incontinent and continent patients, males were older, had more vascular 

comorbidity and less urogenital surgical history. They also had more colonic and anal surgical 
procedures, such as fistula surgery, haemorrhoidectomy, lateral internal sphincterotomy and 
proctocolectomy, than women (Table 1).

Regarding the anorectal function tests, men had a higher MSP, longer SL and fewer 
anal sphincter defects than women (Table 2). All men with sphincter defects had a surgical 

Female patients Male patients
MBP 

(mmHg)
MSP 

(mmHg)
RC 

(ml)
MBP 

(mmHg)
MSP 

(mmHg)
RC 

(ml)

Constipation 
(n=100 females; 
20 males)

54
15-95

41
10-140

232
80-500

53
10-85

58
10-150

296
150-420

Third degree obstetric 
injury (not incontinent) 
(n=74)

49
25-90

38
10-80

188
80-340

Anal soiling 
(not incontinent) 
(n=10 females; 13 males)

48
10-80

49
10-100

213
140-350

55
35-80

59
20-95

213
140-300

Perianal and 
abdominal pain 
(no other diseases) 
(n=18 females; 7 males)

56
15-90

46
15-90

221
150-280

55
40-80

69
50-110

181
80-300

Prolapse
(n=16 females; 4 males)

54
15-90

38
25-70

237
170-310

58
50-65

87
60-100

167
120-210

Anal fissure
(n=10 females; 2 males)

59
40-100

41
20-100

216
210-350

95
80-110

50
40-60

170
160-180
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history. Of the 15 male patients with sphincter defects, six had a small sphincter defect.  

Predicting factors and statistical model of FI
In total, 461 female patients (238 patients [52%] with FI) were evaluated by logistic 

regression analysis. Patients with missing anorectal measurements were excluded. In most 
cases, it was the RC that could not be measured due to pain. Six predictors of FI were 
identified for female patients, including the patient’s age, stool consistency, MBP, MSP, RC 
and combined ISD and ESD. Age was the most significant factor. A ROC-curve was used to 
ascertain the diagnostic utility of the prediction model (Fig. 2). History alone (age and stool 
consistency) was not useful in discriminating patients with and without FI (area under the 
curve = 0.77) (Fig. 2). When adding the anal endosonography (combined sphincter defect), 
the area under the curve increased only slightly to 0.79. The area under the curve of all 6 
predictors was 0.84 (P< 0.001, 95% CI: 0.80 to 0.87). Using a cut-off point of 0.4 to predict FI 
(a chance of 40% being faecal incontinent) had the highest, sensitivity of 86% and specificity 
of 68%. The positive and negative predictive values were 74% and 82%, respectively. As a 
result all of the 6 predictors identified were used to create the statistical model.

Using the SPSS program, the following formula has been constructed for the predictor model 
in female patients:

X = log 
)(1
)(
FIP
FIP

−
 = 0.17296 + (0.053471 x age) + stool consistency value – (0.022360 x MBP)–  

  (0.028550 x MSP) – (0.005972 x RC) + (0.73617 x ISD+ESD)

Stool consistency values were as follows: 
liquid stool=1.06035; soft stool=0.26549; solid stool= –0.59326; 
variable stool= 0.60219; unknown= 0.
P = 

e X−
+1
1

where P represents the risk of faecal incontinence.
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Figure 2 Receiver operating characteristic (ROC) curves of predicting model for faecal incontinence in 
female patients.
SC: stool consistency
EUS: anal endosonography, the result was defined as having a combined internal and external sphincter 
defects or not.
ARM: anorectal manometry, which included maximal basal pressure, maximal squeeze pressure and 
rectal capacity.
AUC: area under the curve

For practical purposes, the predictive model has been simplified using fewer decimal 
places. This has been achieved by multiplying all of the correction factors by 100 and then 
dividing the resultant of the equation by 100 (Fig. 3).  Furthermore, since the stool consistency 
values have the ratios of 16: 4: -9: 9, these values can be used to score the stool consistency 
value. The stool consistency value has a coefficient of 0.066. The presence of both ISD and 
ESD was given a value of 1. The absence both ISD and ESD or the presence of either alone was 
given a value of 0. The simplified model is shown in figure 3.
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Figure 3 Prediction model for faecal incontinence.

The model has been applied in the following example. According to our prediction model a 
52 years old female patient with liquid stool, an MBP of 35, an MSP of 30, an RC of 130 and 
combined sphincter defects, has a risk of 90% to be FI: 

X = 

€ 

17 + (5∗52) + (6.6∗16) - (2 ∗ 35) - (3∗ 30) - (0.6∗130) + 74
100

  = 2.19

P =  
e 19.21
1
−

+
  = 0.90

When we calculated the FI risk with the extended original formula, the difference between the 
two formulas was only 1%.  

In men, only one predictor was identified by logistic regression analysis, which was the 
MSP. However, this model for male patients had a low sensitivity and low predictive values.

Patients with stoma
Of the 25 patients with a stoma, 11 were women. Five of these were suitable to test 

the prediction model (Table 4). This accurately predicted the risk of the development of FI 
in all five patients following stoma closure. Two patients with a calculated FI risk of 66% and 
59% were incontinent, one patient with a FI risk of 80% was incontinent when she had liquid 
stools, and two patients with FI risk of 46% and 35% were continent. 

Of the remaining 6 female patients in whom we were unable to test the prediction 
model, two patients had no stoma reversal due to low anal pressures and a reduced RC, three 
patients had no rectal capacity measurement due to pain and one patient was lost to follow-
up. 

X =  
100

ESD&ISD74  RC0.6 - MSP 3 - MBP2 - y valueconsistenc stool6.6  age 5  17 ∗+∗∗∗∗+∗+    

P =  
e X−

+1
1

Stool consistency value: liquid stool= 16; soft stool= 4; solid=  9; variable=  9; unknown= 0
MBP: maximum basal pressure
MSP: maximum squeeze pressure
RC: rectal capacity
ISD&ESD: combined internal and external sphincter defect=1; no combined internal and external 
sphincter defect=0
P : risk for faecal incontinence (100% = incontinent; 0%= continent)
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Table 4 Characteristics of female patients with temporary stoma to test the prediction model. 
SC: stool consistency; the stool consistency of the patient is underlined and italic
MBP: maximum basal pressure
MSP: maximum squeeze pressure
RC: rectal capacity
ISD + ESD: combined internal and external sphincter defect
Risk for FI: risk for faecal incontinence calculated with the prediction model (Fig. 3)
Incontinence: whether the patient had complaints of faecal incontinent after stoma closure 

Discussion
Our study analysed a large patient group referred for the assessment of anorectal 

function. Significant differences were found between incontinent and continent patients. 
Similar to other reports [6,7,17-19], the present study showed that female patients with FI had 
more frequent liquid stools, a lower MBP and MSP, a shorter SL, a reduced RC and more anal 
sphincter defects. In men, we were only able to demonstrate a significantly lower MBP and 
MSP in patients with FI. Other measurements failed to reach any statistical significance due to 
a small sample size. Furthermore, we demonstrated that all patients with a RC of less than 60 
ml were all incontinent and only 4% of the patients with a MBP and a MSP ≤ 20 mmHg were 
continent. Incontinent and continent patients had a wide overlap in anorectal manometry 
and anal endosonography measurements. The wide overlap, which is consistent with previous 
reports, supports the multi-causality of FI.[4,6,7] 

Anal manometry and anal endosonography do not correlate well with FI scores. Two 
studies found no correlation between the severity of FI and anal manometry results.[20,21] 

We found a weak correlation between the Vaizey-score and the MBP in all patients and the 

Age
(years)

SC MBP 
(mmHg)

MSP 
(mmHg)

RC 
(ml)

Combined 
ISD+ESD

Risk 
for FI 

(%)

Incontinent

Patient 1 75 Liquid
Soft

Solid

65 60 70 No 81
66
45

Yes

Patient 2 27 Liquid
Soft

Solid

40 10 55 No 76
59
38

Yes

Patient 3 33 Liquid
Soft

Solid

20 20 160 Yes 80
64
43

No, however, 
when liquid 
stool urge 

incontinence

Patient 4 46 Liquid
Soft

Solid

60 60 110 No 65
46
26

No

Patient 5 30 Liquid
Soft

Solid

50 50 130 Yes 55
35
19

No
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Vaizey score and MSP in female patients with soft stools. These findings again underscore the 
multifactorial aetiology.

One study found a correlation between anal endosonography score and FI score.[22] We 
did not find any differences in the Vaizey- and Wexner-scores in patients with and without 
sphincter defects. It is well recognized that the MBP and the MSP predominately reflect the 
function of the internal and external sphincters.[23] Hence, it could be anticipated that anal 
sphincter defects or abnormalities would result in lower anal pressures. We found, however, no 
correlation between the presence of sphincter defects and anal pressures. We have previously 
reported a lack of correlation between internal and external anal sphincter thickness and 
MBP or MSP.[24] Others found little [20,25] or no correlation.[5] These discrepancies may be due 
to a lack of information about the pudendal nerve. If severe neuropathy exists, a small defect 
will have less impact on additional FI and the anal pressures.[26]

As observed in our study, FI is less common in men, who formed only 9% of our 
population with FI. There were striking differences between the characteristics of male and 
female patients. Most of the male patients were in the seventh decade of life, had more anal 
and colorectal surgery and had more vascular comorbidity. In contrast, female patients were 
in the sixth decade of life and had more urogenital surgical procedures. In line with previous 
reports [27], anorectal function tests showed a higher MSP and few sphincter defects in male 
patients. Therefore, only few males have surgical sphincter repair as an option.

Given the overlap and poor correlation between anorectal manometry and 
endosonography with incontinent and continent patients, it is questionable whether they are 
useful in the investigation of FI, particularly as the treatment options are limited. Basically 
there are only three main modalities available which include medical therapy, physiotherapy/
biofeedback and surgery. Patients with liquid stools can be treated with bulking agents 
and anti-diarrhoeal medication. Regulation of bowel habit with bulking agents to produce 
a predictable pattern may help to avoid the need for defecation at inconvenient times. If 
there is no improvement, the next option is physiotherapy or biofeedback[28,29] with or 
without the use of electro-stimulation.[30] Physiological studies failed to predict the results 
of physiotherapy or biofeedback.[31] If the patient remains incontinent after conservative 
treatment, further investigation by anal endosonography to exclude an anal sphincter defect 
would be appropriate. If a significant sphincter defect is demonstrated, the patient may 
benefit from surgery. Anal manometry is then relevant to obtain an objective measure of the 
sphincter pressure and is also indicated when other surgical therapies are being considered, 
such as sacral nerve stimulation, gracilis plasty and artificial bowel sphincter creation. Again, 
physiological studies cannot predict the results of these therapies.[32]

A temporary stoma is commonly performed after colorectal reconstructive surgery. 
Incontinence after closure has been reported in 3 to 50% patients.[33,34]  Anorectal manometry 
and anal endosonography are often performed to determine whether this wil occur in any 
particular patient, but unfortunately subsequent FI cannot be predicted by these tests alone.
[35,36] They need to be combined with other factors such as age and stool consistency as 
demonstrated by our new predictor model for female patients. It was not possible to produce a 
predictive model for male patients due to the small sample size. Our model showed a relatively 
high sensitivity of 86% and negative predictive value of 82% for predicting FI. The simplified 
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model is easy to use. It shows that age is the most significant factor. This is not surprising 
given the findings of previous studies which have shown that age has an impact on anorectal 
function.[7,37-39] When the predictive model was tested in five patients who underwent stoma 
closure, the model accurately predicted the development of FI. This is a small number and  
therefore, more patients are required to validate the model. 

Other methods to predict FI are also available, such as the saline infusion test, which 
tries to simulate retaining stool.[23,40] However, we previously showed that this does nog 
discriminate continent and incontinent patients.[6] Others have endeavoured to predict FI in 
patients undergoing reversal of a temporary stoma using a porridge enema test.[41] Although 
this method seems promising, it is likely to be less reliable than a model. In another study using 
a formula to predict FI [42], the postoperative MBP could be predicted from the preoperative 
MBP and this correlated with the severity of FI. 

Nevertheless, there are some limitations in our study that should be considered 
when interpreting these findings. Firstly, we used continent patients as controls. Continent 
patients cannot be classified as healthy controls. However, we believe that continent patients 
are more representative of the general population than healthy controls, because many have 
lower anal pressures as demonstrated in a previous study, in which MBP and MSP were 
higher in continent patients than in faecally incontinent patients, but lower than in healthy 
controls.[6] Therefore, the statistically significant differences will not be overestimated, but 
more likely underestimated. Secondly, manometry techniques may differ between centres 
and therefore values may vary among centres. If so, however, these differences are small and 
are unlikely to be significant when manometry is performed according to the standards of 
anorectal manometry.[43] Thirdly, it has been reported that the MBP and the MSP improve 
after ileostomy closure.[36,44] Moreover, an increase in the RC over time after ileo-neorectal 
anastomosis has been described.[45] These findings suggest that our model may pessimistically 
predict the outcome following stoma reversal. Nevertheless, the FI risk according to our 
prediction model was accurate in all of the five available patients studied after stoma closure. 

In conclusion, incontinent and continent patients show significant differences, 
but have a substantial overlap in anorectal manometry and anal endosonography results. 
Females with FI are older, have more vaginal deliveries, more frequent liquid stools, more 
complaints of urinary incontinence, a lower MBP and MSP, a shorter SL and a smaller RC. 
Males with FI are older and have a lower MBP and MSP. These parameters can contribute to 
reaching a diagnosis and to choosing a surgical therapy after conservative measures such as 
bulking agents and biofeedback/physiotherapy have failed. We have developed a promising 
statistical model to predict the risk of FI in female patients. It is practical and may be useful in 
counselling patients about their expected outcome after stoma closure.
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Abstract
Objective 
Anorectal function tests are often performed in patients with faecal incontinence who have 
failed conservative treatment. This study aimed to establish the additive value of  performing 
anorectal function tests in these patients in selecting them for surgery.

Patients and methods 
Between 2003 and 2009, all referred patients with faecal incontinence were assessed by a 
questionnaire, anorectal manometry and anal endosonography. Patients with diarrhea, 
inflammatory bowel disease, pouches or rectal carcinoma were excluded.

Results 
In total, 218 patients were evaluated. Of these, 107 (49%) patients had no sphincter defects, 
71 (33%) had small defects and 40 (18%) had large defects.  Anorectal manometry could 
not differentiate between patients with and without sphincter defects. Patients with sphincter 
defects were only found to have a significantly shorter sphincter length and reduced 
rectal capacity compared to patients without sphincter defects. Forty-three patients had a 
normal maximal basal and squeeze pressure ≥40 mmHg. Seventeen patients (8%) had also 
a dyssynergic pelvic floor both on clinical examination and anorectal manometry. Fifteen 
patients (7%) had a reduced rectal capacity between 65 and 100 ml.  There was no difference 
in anal pressures or the presence of sphincter defects in these patients compared to patients 
with a rectal capacity >150. The rectal capacity in these patients did not differ from that in 
patients awith lower pressures (<20 mmHg). There was no correlation between anorectal 
manometry, endosonography and faecal incontinence severity scores.

Conclusion 
In patients with faecal incontinence who have failed conservative treatment, only anal 
endosonography can reveal sphincter defects. Anorectal manometry should be reserved for 
patients eligible for surgery to exclude those with suspected dyssynergic floor or reduced 
rectal capacity.
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Introduction
Faecal incontinence (FI) is a disabling condition with an estimated prevalence of 6% 

in the adult population.[1] Causes of FI are disruption of the anal sphincters secondary to 
obstetric or surgical trauma, neurologic impairment related to nervus pudendus damage due 
to chronic straining during delivery or chronic constipation, neuropathy such as diabetes 
mellitus and multiple sclerosis, decreased rectal capacity secondary to inflammatory bowel 
disease, radiation proctitis or irritable bowel syndrome, diarrhea, reduced mental awareness 
and the physical inability to reach toilet facilities.

Treatment options for FI are limited. The first step in the management of patients with 
FI is often dietary modification with fibre and physiotherapy or biofeedback.[2-4] The efficacy 
of these therapies varies from 50% and 70% for dietary fibre and biofeedback respectively.
[5-7] In patients who are refractory to conservative treatment, surgical intervention aimed at 
correcting a diagnosed sphincter defect, would be the next approach. Other surgical techniques 
such as sacral nerve stimulation (SNS), gracilis plasty and artificial bowel sphincter creation 
may be offered to selected patients and are only performed in limited centers.[8,9]

Anal endosonography and MRI have been considered as valuable tools for 
demonstrating the integrity of the anal sphincters and consequently play a key role in helping 
to select patients for surgical repair.[10,11] The sensitivity and specificity of anal endosonography 
reach almost 100% in identifying anal sphincter defects.[12,13] Moreover, the reproducibility for 
sphincter defects and anal sphincter thickness is excellent.[14] Furthermore, the presence of 
atrophy of the sphincters can be established.[15,16] Anorectal manometry is able to establish 
the anal pressures objectively and to determine the rectal capacity. Anal manometry can 
demonstrate lower sphincter pressures in patients with anal sphincter defects, but also in 
patients with atrophy and is not discriminatory.[15,16] Anal manometry cannot predict the 
efficacy of physiotherapy and biofeedback.[17] 

Considering these diagnostic and therapeutic options, the key question is which tests 
influence clinical decision making. Fibres are a first line, easy to implement, inexpensive 
treatment and the effect becomes clear after several weeks. Physiotherapy or biofeedback 
involves more effort from both patient and physiotherapist and is more costly. Anorectal 
function testing cannot predict the success of physiotherapy or biofeedback.[17] In patients 
who are eligible for surgery, demonstration of a large sphincter defect is important. 
Contraindications for sphincter repair are other (concomitant) causes such as diarrhea, 
severe atrophy of the sphincters, dyssynergic pelvic floor and a very small rectal compliance. 
Moreover, for other surgical options like SNS, gracilis plasty and artificial bowel sphincter 
creation, diarrhea, dyssynergic pelvic floor and a small rectal compliance are contraindications.

Although it is well known that anorectal manometry cannot identify anal sphincter 
defects, it is still routinely performed and many investigators believe it is important or equally 
important as anal endosonography and contributes greatly to its test results. The aims of this 
study were to evaluate whether the addition of anorectal manometry to anal endosonography 
provided additional information to guide the surgical management of patients with FI who 
have failed conservative treatment and to establish clear recommendations for the targeted 
use of these tests.
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Materials and methods
Study population

All consecutive patients referred for the evaluation of FI to our function laboratory 
between 2003 and 2009 were included. They were prospectively assessed by a comprehensive 
questionnaire regarding their perianal complaints, including the duration of symptoms, 
frequency of bowel movements, stool consistency and the use of pads. Other lines of enquiry 
included the presence of urinary incontinence, the use of medications and the social impact of 
FI on their lifestyle. Furthermore, a comprehensive past obstetric, surgical, and drug history 
was taken. The severity of incontinence was graded using the Vaizey and Wexner scores.[18,19]

Patients with inflammatory bowel disease, proctitis, pouches or rectal and prostate 
carcinomas were excluded. Since diarrhea by itself can cause FI, patients with chronic diarrhea 
were also excluded. Diarrhea was considered as a stool frequency of more than 3 times a day 
and the loss of liquid stools. For the consistency of the stool a nominal scale (liquid, soft, solid 
and variable) was used.

We separated the patients into 3 groups: (1) those without anal sphincter defects; 
(2) those with small sphincter defects; and (3) those with large sphincter defects. A defect 
comprised at least 30 degrees of the circumference of the sphincter. A sphincter defect was 
considered small if the circumference was less than 25% and large if it was more than 25%. 

Anorectal manometry
A 4-microtip transducer, water-perfused catheter (Mui Scientific Type SR4B-5-0-0-

0, Mississauga, Ontario, Canada) was used. The water-perfusion method was performed by 
means of a pull-through technique. With the patient lying in the left lateral position, the 
catheter was introduced into the rectum. After introduction into the rectum, the catheter was 
withdrawn with the automatic puller at a speed of 1 mm/sec. The maximum basal pressure 
(MBP) was measured as the mean of highest pressure in rest and the maximum squeeze 
pressure (MSP) was measured as the mean increase of pressure from basal pressure during 
squeezing. The length over which the MBP was measured, was the sphincter length (SL). The 
rectoanal inhibitory reflex (RAIR) was elicited by inflating the rectal balloon to a position 
where the MBP was at its highest. The volume necessary for the inhibition and recovery of the 
MBP was recorded. 

The rectal compliance was determined with a rectal balloon. Air was inflated manually 
using a syringe at a speed of 60 ml in 15 seconds. The volume of air needed to be inserted to 
illicit the first sensation of rectal distension, the urge to defecate and the onset of intolerable 
distension, which is similar to rectal capacity (RC), was measured.

Anal endosonography 
Anal endosonography was performed using a three-dimensional diagnostic ultrasound 

system (Hawk type 2050, B-K Medical, Naerum, Denmark) with a rotating endoprobe with 
two crystals, covering 2-16 MHz (focal range 2 to 4.5 cm) (diameter 1.7 cm), producing a 
360o view. During recording, the crystals were automatically pulled back by an internal puller, 
allowing longitudinally distances to be measured. After the endosonography, images were 
reconstructed into 3D images by computer software. Further details of the methodology of 
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anal endosonography have been previously published.[20] The aspect of the puborectal muscle, 
external anal sphincter, internal anal sphincter and submucosa were described. Defects in 
the external anal sphincter (ESD) were described as hypoechogenic lesions and the extent of 
the defect was axially measured in hours. The 12 o’clock position is anterior and the 3 o’clock 
position is left lateral. 3 o’clock is 90 degrees extending clockwise. The length of the defect was 
indicated as proximal, distal or total. Internal anal sphincter defects (ISD) were described as 
disruption or irregularity of the hypo-echogenic ring. Atrophy of the EAS was judged upon 
its reflection of the outer interface (border external anal sphincter and sub-adventitial fat), 
reflection pattern and length.[21] 

Statistical analysis
Fisher’s Exact test and Pearson Chi-Square test were used to compare proportions 

when appropriate. Student’s t-test was used to compare continuous data. Spearman correlation 
coefficients were used to determine relationships between the anal pressures and the Vaizey 
score and Wexner score. All P-values were two-tailed and statistical significance was taken as 
a P-value of less than 0.05. Analyses were performed with the statistical software SPSS version 
15.0. 

Results 
Clinical features

In total, 626 patients underwent evaluation of their anorectal function. Of them, 218 
patients met the inclusion criteria for FI and were included in the study (Table 1). Ten patients 
(5%) were men. Of the remaining 208 female patients, 192 (92%) had at least one previous 
vaginal delivery (mean 2.2, range 0-9). The mean duration of FI was 4.9 years. 

Anorectal manometry (Table 1)
Anal pressures

Male patients had higher MSP (39 vs 28 mmHg; P=0.03) and longer SL (3.6 vs 3.0 cm; 
P=0.04) than female patients. Forty-three patients (20%) had normal pressures (MBP and 
MSP ≥40 mmHg). Fifty (23%) and ten (5%) patients had low pressures and very low pressures 
(MBP and MSP <40 and <20 mmHg, respectively). Nine patients (8%) could not relax their 
pelvic floors properly on clinical examination and manometry.
Rectal compliance

Fifteen patients (7%) had a RC between 65 and 100 ml. These patients did not differ 
from patients with a RC >100 or patients with RC >150 ml regarding anal pressures and 
sphincter defects. There was no difference in RC between patients with normal and (very) low 
pressures. When analyzing RC parameters for male and female patients separately, the results 
remained the same.
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Table 1 Demographic and anorectal manometry measurements of the patients with and without sphinc-
ter defects on anal endosonography.
Small defect= <25% circumference
Large defect= >25% circumference
MBP= maximum basal pressure, MSP = maximum squeeze pressure, SL = sphincter length, RC= rectal 
capacity, RAIR= rectoanal inhibitory reflex, FS= first sensation, RC= rectal capacity
¥ Other: surgery for lumbar disc herniation
¶ P= 0.001 £ P<0.001
$ P<0.001  # P=0.004
^ P=0.09  % P=0.07
* P<0.001  & P=0.006

Patients with no 
defects

n= 107(49%)

Patients with small 
defects

n= 71(33%)

Patients with large 
defects

n= 40(18%)

Age (years) 63 (33-90)¶£ 57 (31-83)¶ 49 (21-73)£

Female (%) 98 (92%) 70 (99%) 40 (100%)

Medical history
Diabetes mellitus (%)
Multiple sclerosis (%)
Parkinson’s disease (%)
Vascular problems (%)  

6 (6)
4 (4)
1 (1)
5 (5)

3 (4)
0

1 (1)
0

1 (3)
0
0
0

Surgical history
No surgical history (%)
Colorectal/ anal (%)
Urogenital (%)
Other¥ (%)

38 (36)$#

15 (15)
53 (49)

1 (1)

11 (15)#

8 (11)
53 (74)

0

0$

11 (28)
29 (73)

0

Anorectal manometry
MBP (mmHg)
MSP (mmHg)
SL (cm)
Relaxation
    Yes (%)
    No (%)
    Paradox (%)      
RAIR
   Yes (%)
   No (%)
FS (ml)
Urge (ml)
RC (ml)

40 (10-80)^

30 (5-80)
3.1 (1-6)%

98 (93)
6 (6)
2 (2)

105 (98)
2 (2)

82 (15-300)
142 (35-300)

209 (70-350)*&

37 (10-70)
28 (5-60)
3.0 (1-5)

63 (89)
5 (7)
3 (4)

69 (97)
2 (3)

66 (10-240)
116 (30-250)
172 (65-300)*

35 (10-65)^

28 (10-80)
2.8 (1-4)%

37 (97)
0

1 (3)

40 (100)
0

66 (15-200)
117 (50-240)
172 (90-350)&
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Anal endosonography
The frequency and type of sphincter defects are presented in table 2. Patients without 

sphincter defects were older, had less previous surgery and had a larger RC in comparison to 
patients with an anal sphincter defect. Furthermore, patients with large defects tended to have 
a lower MBP (35 vs 40 mmHg; P=0.09) and a shorter SL (2.8 vs 3.1 cm; P=0.07) compared 
to patients without sphincter defects. Four patients with large sphincter defects had an RC 
≤100 ml. No differences were found in anal manometry findings between patients with small 
and large defects as well as patients with an ESD and combined ISD and ESD.

Patients with atrophy had a lower MBP (34 vs. 39 mmHg; P=0.04) and a lower MSP 
(23 vs. 30 mmHg; P=0.001) compared to patients without atrophy. In the group of patients 
without defects, patients with atrophy had a lower MBP (35 vs. 43 mmHg;  P=0.01) and a 
lower MSP (24 vs. 32 mmHg; P=0.004) compared to patients without atrophy.

Table 2 Findings of anal endosonography
ESD = external sphincter defect
ISD = internal sphincter defect
n/a = not applicable

Faecal incontinence scores
The mean Vaizey score and the Wexner score were 15 (range 6-22) and 13 (range 6-20), 

respectively. The Vaizey score was not correlated with the MBP, the MSP or the RC. Similar 
findings were found for the Wexner score. However, when the population was subdivided 
with respect to the stool consistency, a correlation was found between the Vaizey score and 
the MBP and MSP in patients with soft stool (r=-0.27, P=0.01; r=-0.23, P=0.03, respectively). 
Regarding the Wexner score, a significant correlation was found with the MSP in patients 
with soft stool (r=-0.27, P=0.01). No correlation was found between FI scores and sphincter 
defects.

Patients with no 
defects
n= 107

Patients with small 
defects

n= 71(33%)

Patients with large 
defects
n= 40

Type sphincter defect
ESD (%)
ISD (%)
Combined ISD and ESD (%)

N/A 66 (93%)
0

5 (7%)

11 (28%)
0

29 (73%)

Sphincter atrophy (%) 34 (32%) 7 (10%) 4 (10%)
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Figure 1 Flow chart of evaluation of patients with faecal incontinence.
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Discussion
After therapeutic failure of dietary fibre and physiotherapy, referral and subsequent 

investigation of patients with FI generally follows. For the detection of anal sphincter defects, 
anal endosonography (or MRI) is mandatory and considered as the gold standard. Our study 
has confirmed that anal manometry has no contribution in detecting anorectal sphincter 
defects. Although patients with large defects tended to have lower MBP (P=0.09) and 
shorter SL (P=0.07) than patients without sphincter defects, anorectal manometry could not 
differentiate between patients with and without defects. Other studies have shown comparable 
results.[13,22] Anorectal manometry reflects the anl pressures; low pressures are caused by anal 
sphincter defects, pudendal neuropathy or both. 

A novel anorectal manometry technique, the anal pressure vectography has been 
developed. It evaluates the radial pressures from a quantified vector symmetry index (VSI) 
that indicates the anatomical integrity of the anal sphincter. A recent study showed that the VSI 
was as sensitive as anal endosonography in diagnosing an anal sphincter defect.[23] However, 
the low pressures measured by VSI cannot differentiate between internal and external 
sphincter defects and the position of the catheter in the patient is crucial. In contrast with anal 
endosonography, the internal and external sphincter can be clearly visualized and the location 
of the sphincter defects is directly related to other anatomical structures. Furthermore, anal 
endosonography is less time consuming and easier to perform than vectography. Although  
VSI  can produce interesting data for research purposes, it has no place in the work-up of the 
patient with FI. Anal endosonography is preferable considering the costs and availability.

If anorectal manometry is not useful in the next step of detecting sphincter defects, 
then what is its contribution in patients who are eligible for surgery? Exclusion of patients with 
functional abnormalities, such as IBS patients with a small RC or patients with a dyssynergic 
pelvic floor, seems wise. Attempts to repair, strengthen or replace the anal sphincter are not 
logical in the presence of a concomitant functional disorder.

Four (10%) of the patients with a large sphincter defect, which means that they have 
an indication for surgery, had an RC ≤100 ml. Patients with an RC of less than 100 ml are at 
risk for FI and patients with an RC of less than 60 ml are all incontinent, even in the presence 
of normal sphincter pressures.[24] In the absence of proctitis, pouches and previous anorectal 
surgery, IBS is the cause of a relatively low RC. Therefore, RC measurement is important to 
exclude IBS with a small RC in patients with FI before surgical intervention.

Some patients have a dyssynergic pelvic floor and therefore have a disturbed 
coordination of their sphincters. These patients are unable to contract their pelvic floors when 
faeces arrive and some patients consequently become faecally incontinent. In 17 patients 
(8%), we found a non-relaxing pelvic floor, both on clinical examination and anorectal 
manometry. Anal manometry can be used to confirm the finding of a hypertonic pelvic floor 
with clinical examination. Clinical examination by an experienced investigator is just as 
valuable as anorectal manometry[25] and therefore anorectal manometry for this indication is 
not necessary. Furthermore, we found in patients with atrophy a lower anal pressure, which 
conforms with other studies.[26,27]

Does anal manometry have a predictive value with regard to the outcome of sphincter 
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repair or other surgical modalities? The present study showed that anorectal manometry 
and anal endosonography findings do not correlate well with FI scores. We found a weak 
correlation between the Vaizey score and the MBP and the Vaizey score and MSP in patients 
with soft stools. In other recent studies, there was no correlation between the severity of 
FI and anorectal manometry results observed.[28-30] These findings again underscore the 
multi-factorial etiology of FI. Since there is no correlation with the severity of FI, little or 
no predictive value of anorectal manometry in the efficacy of the treatment for FI can be 
expected.[29,31]

An algorithm for the treatment of FI is given in figure 1. Assessment should begin 
with a thorough clinical work-up. A detailed medical history and clinical examination with 
a rectal examination are mandatory. In general, the etiology of FI becomes obvious. Patients 
with diarrhea or proctitis need further evaluation and targeted treatment. Following this, 
conservative measures (fibres, physiotherapy) should be applied. In the event of treatment 
failure, the patient should undergo anal endosonography to demonstrate or exclude a 
sphincter defect. In cases of doubt, notwithstanding, patients who are eligible for surgical 
repair should be evaluated by anorectal manometry, which allows an objective measurement 
of anal pressures, relaxation of the pelvic floor and rectal capacity. Patients who are motivated 
for other treatments such as SNS, gracilis plasty or artificial bowel sphincter creation, also 
need be fully evaluated pre-operatively.[8,9,32,33] When all therapies fail, colostomy can be an 
option.

In conclusion, the present study confirms the importance of anal endosonography in 
revealing anal sphincter defects and consequently in selecting patients for surgical repair. 
Although anorectal manometry can provide additional function, it should not be performed 
routinely in every patient who has failed conservative treatment for FI. Anorectal manometry 
should be performed in patients selected for surgical intervention to exclude functional 
abnormalities like dyssynergic floor or IBS with a small RC. In the current adverse economic 
climate where healthcare budgets are constrained, it is important to reserve the use of tools 
such as anorectal manometry for those who may benefit from it. 
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Abstract
Background
Controlled delivery of radio frequent energy (Secca) has been suggested as treatment for 
faecal incontinence (FI).

Objective 
The objective of the study is to evaluate clinical response and sustainability of Secca for FI.

Design
This is a prospective cohort study.

Patients
This study involved patients who had failed full conservative management for FI.

Interventions
This study was performed between 2005 and 2010.

Main outcome measures
FI was scored using the Vaizey score (VS). A clinically significant response to Secca was 
defined as ≥50% reduction in incontinence score. Impact of FI on quality of life (QOL) was 
measured using the FIQL. Data was obtained at baseline, at 6 months and at 1 and 3 years. 
Anal endosonography and anal manometry were performed at 3 months and compared to 
baseline.

Results
Thirty-one patients received Secca. During follow-up, 5/31 (16%), 3/31 (10%) and 2/31 (6%) 
of patients maintained a clinically significant response after the Secca procedure. Mean VS 
of all patients was 18 (SD 3), 14 (SD 4), 14 (SD 4) and 15 (SD 4), at baseline, 6 months and 1 
and 3 years. No increases in anorectal pressures or improvements in rectal compliance were 
found. Coping improved between baseline and t=6 months. No predictive factors for success 
were found.

Limitations
This is a non-randomised study design.

Conclusion
This prospective non-randomised trial showed disappointing outcomes of the Secca 
procedure for the treatment of FI. The far minority of patients reported a clinically significant 
response of seemingly temporary nature. Secca might be valuable in combination with other 
interventions for FI, but this should be tested in strictly controlled randomised trials.
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Introduction
Faecal incontinence (FI) is defined as the loss of anal sphincter control leading 

to unwanted release of stool or gas. It is often experienced as a debilitating disease with 
diminished selfesteem, social isolation and stigmatisation. Furthermore, anxiety regarding 
anticipated accidents can seriously impair experienced quality of life. The prevalence of FI is 
estimated at 6–7% in the general population and rises with age up to 20% in the elderly.[1,2]

Although pathophysiologic mechanisms of FI development often overlap, they 
can be categorised into four groups, namely, anal sphincter dysfunction, pudendal nerve 
neuropathy, poor rectal sensation and impaired rectal compliance. Management of FI 
starts with supplementation of dietary fibre, physiotherapy and biofeedback techniques.[3] 

If unsuccessful, surgical procedures such as anal sphincteroplasty, sacral nerve stimulation 
(SNS) or artificial bowel sphincteroplasty implantation may be appropriate. When medical 
and surgical treatment options fail, patients appear to have no other choice than to live with 
their incontinence or undergo a diverting stoma. Therefore, new treatment options such as 
the less invasive Secca procedure are interesting. Itprovides delivery of temperature-controlled 
radiofrequency energy into the muscles of the anorectum.[4] The alleged beneficial effect 
may be due to the tightening of the anorectum after administered fibrosis which results in a 
reduction of the rectal sensation volumes.[5] As a consequence, the patient senses distension 
earlier and therefore has additional time to reach the toilet. The first studies evaluating Secca 
show substantial reductions in incontinence scores[6,7]; however, true clinical significance of 
these results is questionable, and data on long-term outcome of Secca is scarce. Therefore, 
this study set out to investigate short-term clinical response, objectify anorectal function 
alteration and provide long-term outcomes of the Secca procedure for FI. 

Methods 
The present study consists of a cohort of patients previously reported (n=11)[8] and 

an additional set of patients (n=20). All Secca treatments were performed between 2005 and 
2010. All patients had failed previous conservative treatment (including physiotherapy for 3 
months). We included patients with a Vaizey score (VS) of at least 12 as we set out to study 
a group with severe FI.[9] Regarding complaints the primary outcome is the Vaizey Score 
which was scored before the procedure and at 6 months, and at 1 and 3 years after Secca. 
Patients with a reduction of ≥50% in VS at t=6 months compared to baseline were scored 
as having a clinically significant response to Secca. The 20 patients included in addition to 
the pilot study also completed the faecal incontinence quality of life questionnaire (FIQL) 
which we used to quantify the impact of FI on experienced quality of life. Visua analog pain 
scores were measured at the end of the procedure and at 1 week and 3 weeks post-therapy 
(0=no discomfort; 10=extreme pain). All patients underwent anorectal manometry and anal 
endosonography before and at 3 months after the Secca. Recipients who had no improvement 
1 year after Secca were offered a referral for sacral nerve stimulation (SNS). The Medical 
Ethical Commission of the VU University Medical Center granted permission, and all patients 
gave informed consent prior to inclusion in the study.
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The Secca procedure 
The Secca procedure was performed as an outpatient procedure in the endoscopy 

unit. Eight hours before the procedure, patients were instructed to take antibiotics, namely, a 
combination of metronidazole 500 mg and amoxicillin/clavulanic acid 500/125 mg. One hour 
before the procedure, patients were given a rectal enema. The patients were sedated with 0.05 
mg fentanyl and 7.5 mg midazolam intravenously. Local perianal anaesthesia with 10 ml of 
lidocaine 0.5% with epinephrine 1:200.000 was administered in four quadrants. Patients were 
examined supine in the lithotomy position. The Secca device was introduced into the anal 
canal allowing good visual control of electrode placement. Once the applicator is satisfactorily 
in place, radiofrequency energy was delivered via four needles circumferentially in four 
quadrants at five different insertion levels of each 0.5 cm starting at the dentate line. The 
procedure was temperature-controlled with a target site temperature of 85°C. This resulted 
in a total of 20 radiofrequency deliveries with 60–80 thermal lesions. Immediately after the 
procedure and 8 h later, the antibiotic combination was repeated. 

Anorectal manometry and anal endosonography 
A four-microtip transducer, water-perfused catheter (Mui Scientific Type SR4B-5-0-0-

0, Mississauga, Ontario, Canada) was used. The maximum basal pressure (MBP), maximum 
squeeze pressure (MSP), sphincter length and rectoanal inhibitory reflex (RAIR) were 
assessed. The MBP was measured as the mean of the highest pressures at rest, and the MSP was 
measured as the mean increase of pressure above the MBP during squeezing. Rectal capacity 
was determined with a latex balloon in the rectum, which was manually inflated with air. The 
volume of air required to initiate the first sensation of rectal distension, the urge to defecate 
and the onset of intolerable distension, which is similar to rectal capacity, were measured. 
Anal endosonography was performed using a threedimensional diagnostic ultrasound system 
(Hawk type 2050, B-K Medical, Naerum, Denmark). The aspect of the puborectalis muscle, 
external anal sphincter, internal anal sphincter and submucosa was described. 

Statistical analysis 
Differences were analysed statistically by our registered statistics using the paired t 

test; when a non-Gaussian distribution was present, the Wilcoxin rank test was used. The 
independent t test was used to compare patients with and without a response. The Fisher’s 
exact test was used to compare proportions, and a P-value of less than 0.05 was considered 
statistically significant. 

Results 
During the study period, 201 Secca candidates were evaluated for FI. Patients were 

excluded for a variety of reasons (Table 1). The assessment identified 55 patients with FI with 
a VS≥12. Additional medical therapy and optimization of fibre therapy and defecation habits 
combined with pelvic floor physiotherapy further improved symptoms in 22 patients (29%). 
Two patients refused the Secca procedure, which left a study population of 31 patients. The 
main causes of FI were either idiopathic or included obstetric injury, ageing or trauma from 
previous anorectal surgeries. 
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Table 1 Exclusion criteria Secca procedure, n = number of patients.

Reason of exclusion n (%)

Vaizey incontinence score <12 46 32%

Significant comorbidities 34 22%

Diarrhoea 19 13%

Large sphincter defect (>25% circumference) 13 9%

Inflammatory bowel disease 13 9%

Relevant surgical history (low anterior resection, pelvicol-implantation) 11 8%

Rectocele 5 3%

Proctitis 4 3%

Anal atresia 1 1%

Total 146 100%

Tolerability and safety 
The procedure was well tolerated and there were no serious adverse events. Mean pain 

visual analog scale score was 3.9 (range 0–10), 3.3 (range 0–9) and 1.2 (range 0–6) during the 
procedure, after 1 week and after 3 weeks, respectively. Other side effects were minor bleeding 
or hematoma (n=8), diarrhoea associated with antibiotic intake (n=7), urinary tract infection 
(n=1) and temporary discharge of mucus with stool (n=1). Due to diarrhoea and undergoing 
the procedure, most of the patients felt worsening of FI during the first week. There were no 
long-term complications. 

Clinical response at 6 months 
Mean VS at baseline was 18 (SD 3) [95% BI; 17–19] and 14 (SD 5) at 6 months, 

P<0.001. Five patients (16%) showed a ≥50% decrease in Vaizey score as mean VS decreased 
from 17 (SD 3) to 8 (SD 1), P=0.040. In the 26 patients (84%) without a 50% reduction, VS 
lowered from 18 (SD 3) to 15 (SD 4), P<0.001. If clinical response was defined as a ≤20% 
decrease in Vaizey score, response rate was 38%, in which mean VS decreased from 17 (3) 
to 11 (3) P<0.001. Characteristics of patients with and without a ≥50% decrease in VS are 
shown in Table 2. No statistically significant differences between groups could be shown. On 
the FIQL scales, lifestyle, depression and embarrassment scores were not improved, with the 
exception of the coping score (1.5 (SD 0.5) at baseline to 1.9 (SD 0.7) at 6 months), P=0.008. 
There was no larger increase of FIQL in those with a response. Compared to baseline, no 
significant differences in anorectal manometry measurements became apparent, see Table 3. 
No differences in anorectal function evaluation between patients with and without a clinical 
response were found.

Sustainability of clinical response
After 1 year, three patients (10%) still experienced a clinical response as in these 

three VS decreased from 17 (SD 3) to 8 (SD 1). Three years after Secca, two patients had 
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maintained a ≥50% decrease in Vaizey score, mean VS had decreased from 17 (SD 3) to 9 
(SD 3). If clinical response was defined as a ≤20% decrease in Vaizey score, response rate at 
3 years was 19% in which mean VS decreased from 18 (2) to 11 (2), P< 0.001. None of the 31 
patients underwent any additional surgical intervention after Secca. Mean Vaizey scores of all 
31 patients categorised into patients with and without a response at 6 months are shown in 
figure 1. Comparison of the Vaizey scores and FIQL at 6 months and at 1 and 3 years showed 
no significant improvement over time; nonetheless, the increase of FIQL remained stable up 
to 3 years after procedure, see figure 2.

Table 2 Characteristics of patients undergoing Secca for FI. Comparisons are made between patients 
with and patients without a clinical response to Secca. FI=Faecal incontinence, OASI=Obstetric anal 
sphincter injury, EAS=External anal sphincter. IAS= Internal anal sphincter. 

Table 3 Parameters of anorectal manometry at baseline and at 3 months, n =31. Normal values: basal 
pressure 40-70 mmHg; maximum squeeze pressure: >40 mmHg; first sensation: 30-60cc; urge to defe-
cate: 120-240 cc; maximum rectal distention: 150-300 cc.

Male/female ratio (1/30) All patients 
n =31

Response 
n = 5

No response 
n = 26

P

Age treatment, mean yrs (SD) 61 (8.7) 60 (10) 61 (9.0) NS

Duration FI, mean yrs (SD) 9.8 (9.8) 13 (10) 9.0 (10) NS

Vaginal deliveries, mean (SD) 2.1 (1.0) 2.0 (1.2) 2.2 (1.0) NS

Vaizey incontinence score 0 -24 (SD) 18 (2.9) 16 (2.5) 18  (2.8) NS

Anorectal or gyn surgery, n (%) 14 (45%) 2 (40%) 12 (46%) NS

Hysterectomies, n (%) 10 (32%) 2 (40%)  8 (31%) NS

Rectopexies, n (%)  5 (16%) 0 (0%)  5 (19%) NS

OASI, n (%) 21 (67%) 2 (40%) 19 (73%) NS

EAS defects, n (%) 12 (39%) 2 (40%) 10 (39%) NS

EAS and IAS defects, n (%) 7 (23%) 0 (0%) 7  (27%) NS

Parameters Mean (SD) t=0 Mean (SD) t=3months P

Anal manometry

Maximal basal pressure  (mmHg) 43  (14) 40   (16) 0.07

Maximum squeeze pressure 22  (10) 24   (11) 0.13

Rectal compliance

Fist rectal sensation (ml) 78   (43) 79   (40) 0.91

Urge to defecate 136 (57) 132 (53) 0.62

Maximum rectal distention 188 (12) 180 (11) 0.43
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Figure 1 Mean Vaizey scores and 95% CI up to 3 years after Secca of patients with and without response 
at t=6 months.

Figure 2 FIQL scores with standard deviations up to 3 years after Secca. LS lifestyle, EM embarrass-
ment, CO coping, DE depression. Coping increased from 1.5 at baseline to 1.9 at 6 months. *P=0.008
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Discussion 
This is the second largest prospective study up to date evaluating safety, short-term 

clinical response and long-term outcomes of controlled delivery of radio frequent energy 
to the anorectum in patients with FI. We confirmed that the Secca procedure is a safe and 
well-tolerated procedure without any serious short- or long-term complications. A clinically 
significant response to Secca procedure was seen in the far minority of patients with a shift 
towards loss of response during follow-up, giving the impression that clinical response, if 
realised, was mainly temporary. 

This study had several limitations as it lacked a randomised sham-controlled 
design. In addition, it was underpowered to detect any association between patient-related 
characteristics and outcome. In spite of these limitations, the outcomes of this study provide 
a substantive contribution regarding both shortand long-term efficacy of this available 
procedure. The Secca device received Food and Drugs Administration (FDA) clearance in 
March 2002. According to the guidelines for the treatment of FI from the Practice Task Force 
of The American Sciety of Colon and Rectal Surgeons, the Secca procedure is classified as a 
potentially useful intervention based on level 3 evidence, due to the limited data regarding this 
treatment modality. In Europe, more than 500 Secca have been done since the re-launch in 
2006. Secca is performed in the UK, Germany, Italy, Spain and Turkey. Therefore, the findings 
of this study are a valuable addition to the scarce literature currently available. Furthermore, 
this is the largest study evaluating long-term outcomes as most follow-up periods reported in 
other studies vary from 6 to 12 months.[8,10-13] 

The clinical response rate of this study is not as good as the pilot study by Takahashi 
et al.[5], who reported an 80% response rate at 1 year and no decrement in effect in any 
parameter between 12 and 24 months.[14] Furthermore, in 2008, they reported a clinical 
response 5 years after Secca in 84% of 19 patients treated with Secca. The overtime decline we 
found contradicts the sustained response found by Takahashi et al. However, not all patients 
included by Takahashi et al. had undergone complete conservative management which is still 
the first-line treatment of FI, and information regarding additional conservative or surgical 
interventions during follow-up is lacking. Interestingly, during our study, 22 (29%) of potential 
Secca candidates were excluded from participation; hence, optimization of fibre therapy in 
combination with pelvic floor education and physiotherapy further improved complaints. 

Lefebure et al. studied the efficacy of the Secca procedure in 15 patients.[11] All included 
patients had attempted prior conservative and/or surgical treatment without being satisfied 
with the results. A clinical response was seen in 13% of patients at 1 year which was similar 
to results of Ruiz et al..[13]

Efron et al. conducted a large multicentre study including 50 patients.[10] Based on a 
response defined as at least 10% improvement in symptoms, 60% of patients were considered 
responders. See Table 4 for the studies investigating the efficacy of the Secca procedure and 
their definitions used to determine clinical response. 
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Table 4 Studies investigating the efficacy of the SECCA procedure. n: number of patients, CCF-FI: 
Cleveland Clinic Florida Faecal Incontinence, FIQL: Faecal Incontinence-related Quality of Life, SF-36: 
Short Form-36, VAS: Visual analog scale, FISI: Faecal Incontinence Severity Index, §extended follow-up 
of Takahashi 2002.

So, is there a place for Secca in the stepwise treatment of FI? First-line conservative 
treatment includes optimum fibre intake, pharmacological management and pelvic floor 
biofeedback which have a clinical response rate of between 50 and 90%.[15,16] Nevertheless, 
patients need follow-up evaluation as initial response to conservative treatment tends to 
regress as a function of time.[17]

n Age in 
years

(range)

Outcome Follow
-up

 Overall FI 
score

 improvement

Clincal Definition 
clinical 

response

Takahashi 
(2002)

10 56 
(44-74)

CCF-FI
FIQL
SF-36

1 year 13.5 to 5 80% >50% reduction 
in CCF-FI

Takahashi 
(2003)

10 56
(44-74)

CCF-FI
FIQL
SF-36

2 years§ 13.8 to 7.3

Takahashi-
Monroy 
(2008)

18 57 
(44-74)

CCF-FI
FIQL
SF-36

5 years§ 14.4 to 8.3 84% >50% reduction 
in CCF-FI

Efron (2003) 50 61 
(30-80)

CCF-FI
FIQL
SF-36
VAS

6 months  14.5 to 11.1 60% >10% improve-
ment at VAS

Felt-Bersma 
(2007)

11 61
(49-73)

Vaizey 
score

1 year 18.8 to 15 55% Subjective 
improvement

Lefebure 
(2008)

15 53
(33-72)

CCF-FI
FIQL
SF-36
VAS

1 year 14.1 to 12.3 13% >50% reduction 
in CCF-FI

Kim (2009) 8 61
(28-73)

FISI
FIQL

6 months 35.1 to 25.6 38% Subjective 
improvement

Ruiz (2010) 24 73
(53-84)

CCF-FI
FIQL

1 year* 15.6 to 12.9 12.5% >50% reduction 
in CCF-FI

Lam (2014) 31 59 
(44-73)

Vaizey
FIQL

3 years 18 to 15 6% ≥50% reduction 
of Vaizey score
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Anal sphincteroplasty is usually indicated for persistent FI after obstetric anal sphincter 
injuries or after iatrogenic damage sustained during anorectal surgery. It is usually reserved for 
those patients who have failed conservative treatment. However, not all patients are suitable 
for anal sphincteroplasty as pre-operatively assessed sphincter defect size influences expected 
surgical outcome. A prospective study scoring functional results of anal sphincteroplasty in 
65 patients using decreases in Wexner score found excellent results in 55.5% and poor results 
in 9.2% of patients 3 months postsphincteroplasty.[18] At 80 months, percentages had changed 
to 26.8 and 39.3%, respectively. A systematic review by Glasgow et al. in 2012 evaluating 
functional outcome beyond 5 years in 900 patients undergoing anal sphincteroplasty for faecal 
incontinence demonstrated a similar overtime decline.[19] However, most patients remained 
satisfied with their surgical outcome post-sphincteroplsaty. 

When conservative treatments fail and patients are not eligible for, or results are 
disappointing after, anal sphincteroplasty, remaining treatment options are limited. Minimally 
invasive procedures such as the injection of bulking agents may have short-term benefits in 
patients with an internal sphincter defect and moderate FI; however, results seem inadequate.
[20,21]

Large surgical procedures include implantation of an artificial bowel sphincter, 
graciloplasty or dynamic graciloplasty. Even though they can be considered for some patients 
with end stage FI, these procedures are associated with high morbidity rates, long-term failure 
and significant complications during removal.[22,23]

Other options are SNS and Secca. SNS has been accepted as a treatment for severe FI 
with improving short- and longterm results.[7] In the first stage of the procedure, several of 
the s2–s4 foramina are cannulated and tested for optimal response. Eligibility for this trial 
stimulation is around 80% and not all patients have a positive response. During the second 
stage, a tined lead is introduced and connected to a permanent stimulator surgically placed 
in a deep subcutaneous position in the gluteal region. However, in 37% device revision, 
replacement or explant was required.[24,25] A recent 5-year follow-up study of 120 patients 
found therapeutic success (defined as a >50% improvement of FI episodes per week) in 89% 
and complete continence in 36% of patients undergoing implantation.[25,26]

A recent review assessing the results of Secca in 220 patients concluded that after 
appropriate patient selection, a clinically significant improvement was demonstrated.
[27] However, no concrete predictive factors for treatment success were found, and a 
demonstrated clinically significant improvement was noted as a statistically significant 
reduction in incontinence score. Even though we demonstrated an overall improvement in 
measured Vaizey score after Secca, a clinically significant response defined as ≥50% reduction 
in incontinence score (the cut-off used in most studies investigating treatment efficacy in 
faecal incontinence) was seen in only 16% of patients. When considering a reduction of ≤20% 
in incontinence score, a clinically significant response was seen in 38% at 6 months which 
decreased to 19% at 3 years. 

We were unable to explain the improvements in incontinence scores as we did not 
record any changes in anorectal manometry, rectal compliance or anal endosonography. And 
how come all patients seem to lose experienced improvement over time? It is unlikely that the 
fibrosis becomes less, and even though the pathological process causing faecal incontinence 
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may worsen over time, results may just purely relate to a placebo effect. 
However, the minimally invasive aspect, the low cost and the positive effect on 

experienced quality of life may potentially, when combined with other interventions, 
represent an option for patients with moderate FI. As the majority of patients included in this 
study remained moderately or severely incontinent after Secca, it could possibly be used as a 
prognostic negative subgroup. We believe further research regarding patient characteristics 
associated with treatment success is needed; however, this should strictly be performed in 
sham-controlled randomised trials. 

Conclusion 
This large prospective non-randomised study found disappointing outcomes of the 

Secca procedure for the treatment of FI. The far minority of patients reported a clinically 
significant response of seemingly temporary nature. Until randomised controlled trials are 
performed, we do not believe there is a place for Secca as a single treatment modality for FI.
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Abstract
Introduction and hypothesis
Many women with chronic constipation are referred for anorectal function tests (AFT) when 
they fail initial conservative treatment with lifestyle advice and laxatives. Our goal was to 
prospectively investigate the diagnostic potential of AFT in women with constipation in order 
to identify treatable conditions. 

Methods 
Between May 2003 and June 2011, all women with constipation referred to our tertiary 
referral centre completed a questionnaire regarding their perianal complaints and underwent 
physical examination and were evaluated according to our AFT protocol including anorectal 
manometry (ARM) and anal endosonography. 

Results 
One hundred and thirteen women were referred and classified as having idiopathic 
constipation (n=100), neurological disorder (n=8) and others (n=5). Of the 100 women 
with idiopathic constipation, clinical examination identified 25 (25%) with hypertonia of the 
pelvic floor (dyssynergic pelvic floor) and 15 (15%) with a rectocele. In 37/100 women, also 
complaining of impaired evacuation, the yield of rectocele was 15 (41%) and of hypertonia 5 
(14%). Women with hypertonia were younger (40 vs. 51 years; P=0.002) and had no rectoceles 
identified (P=0.02), and fewer women could relax during straining on ARM (56% vs. 92%; 
P<0.001) compared with women without pelvic hypertonia. Anal endosonography showed 
no internal sphincter hypertrophia.

Conclusion 
Potentially treatable conditions, such as rectocele and pelvic floor hypertonia, are found on 
clinical examination in 40% of women with idiopathic constipation. Impaired evacuation is 
associated with the presence of a rectocele. AFT contributes little and should be reserved for 
selected cases.
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Introduction
Chronic constipation is a common disorder with an estimated prevalence of 10-

15% and increases with age. Women are substantially more affected then men.[1] After 
excluding a colorectal tumour, lifestyle measures, laxatives and sometimes physiotherapy 
are recommended to relieve the complaints of constipation, including abdominal fullness, 
hard stool, straining and incomplete evacuation. Although many women respond to such 
a regime, a substantial number of women have ongoing complaints. Referral to specialized 
centres with anorectal testing facilities is often the next step. The thought behind this lies 
in the possible demonstration of underlying disorders requiring specific therapy. Rectocele, 
dyssynergic pelvic floor, or slow-transit constipation are generally thought to have different 
therapeutic approaches: a large rectocele requires surgery; a dyssynergic pelvic floor requires 
sustained physiotherapy; slow transit constipation requires high doses of laxatives, rectal 
cleansing and rarely surgical intervention. It therefore seems important to recognize women 
with large rectoceles and/or a dyssynergic pelvic floor, as the presence of these conditions 
directly influences management.

A key question is which test(s) can discriminate between these diagnoses. Studies are 
not consistent regarding the value of anorectal function tests in patients with constipation. 
American Gastroenterological Association (AGA) guidelines and several studies recommend 
anorectal manometry (ARM) in patients with constipation.[2-6] However, other studies have 
shown that anorectal function tests have no added value in patient management.[7-10] In our 
tertiary referral center, we perform ARM and anal endosonography (AUS) in patients referred 
for the assessment of a possible underlying disorder. AUS can identify hypertrophy of the 
internal anal sphincter. We reserve defecography for patients with prolapse who are planned 
to undergo surgery, but where there is uncertainty concerning the presence of an enterocele 
on clinical examination. Colon transit studies are reserved for patients with intractable 
constipation when colectomy is being considered. The purpose of this study was to critically 
evaluate the diagnostic yield of ARM and AUS in women referred with constipation.

Patients and methods
The VU University Medical Centre (VUMC) is a tertiary referral center for anorectal 

function problems. Between May 2003 and June 2011, all women with constipation and who 
fulfilled the ROME III diagnostic criteria[11] were included. All women referred to us were 
prospectively evaluated by an extensive questionnaire regarding their perianal complaints, 
physical examination, including abdominal, vaginal and rectal examination, and our anorectal 
function protocol including ARM and AUS. All these data were entered into a database. In all 
of these women, secondary causes such as endocrine disorders or colonic obstruction were 
previously excluded by laboratory tests and colonoscopy. Women with inflammatory bowel 
disease, fissures, or fistulae were excluded.

Evacuation difficulties consisted of both difficulty in emptying as well as the feeling 
of incomplete evacuation. Women were considered to have a hypertonic pelvic floor or 
dyssynergia when there was a paradoxical increase of the anal pressure or if they had great 
difficulty in relaxing or showed no relaxation at all during straining on three consecutive 
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attempts, as assessed by one of the authors in a quiet setting in the presence of a female nurse. 
Only grade 2 or larger rectoceles (i.e., visible in the vulva during straining) were recorded 
as indicative of a rectocele. The questionnaire, physical examination and anorectal function 
tests were performed for medical reasons. Therefore, the study did not require approval by the 
hospital’s commission of medical research ethics.

Anorectal manometry
A 4-microtip transducer, water-perfused catheter (Mui Scientific Type SR4B-5-0-

0-0, Mississauga, Ontario, Canada) was used. The water-perfusion method was performed 
using a pull-through technique. With the patient lying in the left lateral position, the catheter 
was introduced into the rectum. After introduction, the catheter was withdrawn with the 
automatic puller at a speed of 1 mm/s to measure the maximum basal pressure (MBP) and 
the sphincter length (SL). The MBP was measured as the mean of the highest pressures at 
rest. The SL was the length over which the basal pressure was measured. Following this, the 
catheter was reintroduced and pulled back manually with steps of 0.5 cm to determine the 
maximum squeeze pressure (MSP) measured as the mean increase of pressure above the 
MBP during squeezing. The patient was then asked to strain on three separate occasions. No 
relaxation on straining was defined as no drop in pressure in the anal canal on straining under 
three consecutive attempts. Paradoxical contraction was defined as an increase of anal basal 
pressure upon straining. 

The rectoanal inhibitory reflex (RAIR) was elicited by inflating the rectal balloon at 
the position where the MBP was at its highest. The volume necessary for the inhibition of the 
MBP was recorded. Rectal compliance was measured with the use of the rectal balloon. Air 
was inflated manually using a syringe at a rate of 60 ml every 15 s. The volume of air needed to 
be inserted to illicit the first sensation of rectal distension, the urge to defecate, and the onset 
of intolerable distension which is similar to rectal capacity (RC), was measured. 

Anal endosonography 
AUS was performed using a three-dimensional diagnostic ultrasound system (Hawk 

type 2050, B-K Medical, Naerum, Denmark) with a rotating endoprobe containing two 
crystals, covering 2-16 MHz (focal range 2 to 4.5 cm) (diameter 1.7 cm) producing a 360o 

view. During recording, the crystals were automatically pulled back by an internal puller, 
allowing longitudinal distances to be measured. More details of the anal endosonography 
have been previously published.[12] The integrity of the puborectalis muscle, external anal 
sphincter, internal anal sphincter and submucosa were described. 

Statistical analysis
Results are presented as means and proportions. Fisher’s exact test and Pearson chi-

square test were used to compare proportions, where appropriate. Student’s t-test was used 
to compare the differences in anorectal function tests. Analyses were performed with the 
statistical software SPSS version 15.0.

.
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Table 1 Clinical characteristics of patients with constipation.
SD standard deviation, NS not significant
aWith laxatives and/or manual maneuvers

Table 2 Anorectal function test results in patients with constipation.
MBP maximum basal pressure, MSP maximum squeeze pressure, SL sphincter length, RAIR rectoanal 
inhibitory reflex, FS first sensation volume, MTV maximum tolerable volume, NS not significant

Cause of constipation Idiopathic (n=100) Neurologic (n=8) P value

Age (year) (SD) 48 (16) 61 (14) 0.03

Duration constipation (years) (SD) 8.9 (7.8) 3.6 (4.2) 0.06

Evacuation problem (yes) (%) 37 (37) 3 (38) NS

Operation in the past (yes) (%) 49 (49) 3 (38) NS

Pelvic hypertonia (yes) (%) 25 (25) 3 (38) NS

Rectocele (yes) (%) 15 (15) 0 NS

Defecation frequency per day (SD)a 0.9 (1.3) 0.9 (0.6) NS

Idiopathic (n=100) Neurologic (n=8) P value

Anorectal manometry
MBP (mmHg) (SD)
MSP (mmHg) (SD)
SL (cm) (SD)
Strain relaxation

Yes (%)
No (%)

    Paradoxial (%)      
RAIR

Yes (%)
    No (%)
RAIR (ml) (SD)
FS (ml) (SD)
Urge (ml) (SD)
MTV (ml) (SD)

53 (18)
38 (19)

3.2 (1.0)

83 (83)
13 (13)

4 (4)

99 (99)
1 (1)

25 (12)
90 (55)

168 (79)
235 (92)

40 (8)
29 (15)

3.1 (0.9)

5 (63)
2 (25)
1 (13)

7 (88)
1 (13)

26 (10)
140 (76)
194 (80)
264 (60)

0.002
NS
NS

NS

NS

NS
0.06
NS
NS

Anal endosonography
Defect (%)
Haemorrhoidal tissue (%) 
Atrophy (%)
Internal sphincter hypertrophy (%)

28 (28)
25 (25)
13 (13)

0

4 (50)
0
0
0

NS
NS
NS
NS

Results
In total, 113 women with constipation were referred. They were classified as having 

idiopathic constipation (n=100), neurological disorder (n=8), solitary rectal ulcer syndrome 
(SRUS) (n=3) and Hirschsprung’s disease with surgery in childhood (n=2). Patient 
characteristics are shown in Table 1 and anorectal function tests results are shown in Table 2.
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Idiopathic constipation
One hundred women had idiopathic constipation (Fig. 1), of whom 37 (37%) 

complained of incomplete evacuation. Of the 37 women with an impaired evacuation, clinical 
assessment identified a rectocele in 15 (41%), hypertonia in five (14%), and neither impaired 
defecation nor rectocele in 17 (45%) (Table 3). No rectocele was present in the 63 women who 
experienced a normal evacuation, but hypertonia was identified in 20 (32%) of them. Fewer 
women with incomplete evacuation had coexisting anal hypertonia than women without 
(14% vs 32%; P=0.05). There were no significant differences in ARM measurements found 
between women with and without incomplete evacuation.

Figure 1 Idiopathic constipation and the presence of rectocele and pelvic hypertonia in female patients.



79

Clinical examination in women with constipation

5

Table 3 Patients with and without impaired evacuation.
SD standard deviation, ARM anorectal manometry, NS not significant

Total hypertonia was identified in 25 women (25%), 5 of whom (20%) indicated 
impaired defecation. Women with pelvic hypertonia were significantly younger (40 vs. 51 
years; P=0.002) and had no rectoceles identified (P=0.02), and more women could not relax 
during straining as reflected by ARM measurements (56% vs 92%; P<0.001) compared with 
women without hypertonia (Table 4). ARM had a sensitivity and specificity for identifying 
pelvic floor hypertonia of 44% and 92% respectively. No other significant differences in ARM 
parameters were found between women with and without hypertonia.

There were no significant differences in ARM measurements found between women 
with and without a rectocele. Women with a rectocele tended to have a higher stool frequency 
than those without (1.4 defecations/day vs 0.8 defecations/day with laxatives and/or manual 
manoeuvres; P=0.07). 

AUS showed anal sphincter defects (n=28), haemorrhoidal tissue (n=25), and atrophy 
of the anal sphincters (n=13). No hypertrophy of the internal sphincter was detected. 

Table 4 Patients with and without pelvic floor hypertonia.
SD standard deviation, ARM anorectal manometry, NS not significant

Impaired 
evacuation 

(n=37)

No impaired 
evacuation 

(n=63)
P value

Age (year) (SD) 53 (16) 45 (15) 0.02

Rectocele (yes) (%) 14 (41) 0 <0.001

Hypertonia (yes) (%) 5 (14) 20 (32) 0.05

No relaxing during straining on ARM (%) 3 (8) 14 (22) 0.10

Other ARM measurement NS

Hypertonia 
(n=25)

No hypertonia 
(n=75)

P value

Age (year) (SD) 40 (14) 51 (15) 0.02

Impaired evacuation (yes) (%) 5 (20) 32 (43) 0.056

Rectocele (yes) (%) 0 15 (20) 0.02

Relaxing during straining on ARM (yes) (%) 14 (56) 69 (92) <0.001

Other ARM measurement NS
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Neurological disorder
Eight women had constipation due to neurological disorders: cauda equina syndrome 

(n=4), multiple sclerosis (n=2), diabetes mellitus (n=1), and a combination of diabetes 
mellitus and Parkinson disease (n=1).

Three women (38%) had previously undergone surgery, and three women (38%) had 
an evacuation problem. None of these women had a rectocele. 

Idiopathic constipation vs neurological disorder 
Women with idiopathic constipation were slightly younger (48 vs 61 years; P=0.03), 

and tended to have higher rectal sensitivity (i.e. lower volume to feel the balloon) (90 vs. 140 
ml; P=0.06), than women with neurological constipation. 

Discussion
This prospective study showed that ARM and AUS has little additional value in the 

evaluation of women referred with idiopathic constipation. On ARM, more women with 
a hypertonic pelvic floor failed to relax during straining than women without pelvic floor 
hypertonia (56% vs 92%). Thus, 56% of women with a hypertonic pelvic floor demonstrated 
relaxation during ARM. This is understandable, as even women with a hypertonic pelvic floor 
will eventually pass some faeces, which is comparable to women with a hypertonic pelvic 
floor who can expel the balloon.[7] On the other hand, some women with a normal or low 
pelvic floor tone may have an inefficient way of expelling their hard faeces, thus mimicking 
dyssynergia with ARM.

Another important finding was that hypertonic pelvic floor was not present in any 
of the women with a rectocele. Although this finding does not exclude the possibility that 
this combination ever occurs, this finding underlines the different pathogenesis of these 
two disorders. All patients were evaluated by inspection of the perianal area to identify the 
presence of a rectocele. After inspection, rectal examination was performed to identify pelvic 
floor hypertonia. Therefore, it is possible that the diagnosis of pelvic floor hypertonia was less 
often after identifying a rectocele. Although we can not rule out this bias, the patients were 
carefully examined and the total procedure took one hour.  

The pathogenesis of pelvic floor hypertonia is not completely understood, but is 
probably multifactorial. It is often an acquired consequence of faulty toilet habit, obstetric or 
back injury, and brain-gut dysfunction.[13] Pelvic floor hypertonia has also been associated with 
sexual abuse in the history of childhood.[14] This need to be taken into account in determining 
overall management. A history of childhood sexual and physical abuse may be associated 
with diminished improvement after biofeedback for pain severity and mental health quality 
of life.[15] 

In our study, of the women who had an evacuation disorder, 41% had a rectocele. No 
rectoceles were found in women without evacuation disorders. This implies that in women 
with evacuation disorders there is a large chance of finding a rectocele and therefore, careful 
examination of pelvic floor may avoid further investigations. An interesting finding was that 
of the women who stated that they had no evacuation difficulty, 32% of them had a hypertonic 
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pelvic floor on clinical examination and were thus unaware about the relationship between 
their constipation and their pelvic floor. This may explains the results of earlier studies that 
demonstrated that biofeedback has a positive effect in women with slow transit constipation.
[16-18] Hypertonia may still have been present, with normalization with biofeedback being 
responsible for the improvement. 

Regarding the relationship between physical examination including digital examination 
and anorectal function tests, there is a significant correlation between digital and manometric 
assessment of anal sphincter tone.[19,20] For dyssynergia it is difficult to choose a gold standard 
between ARM and defecography. Both have been suggested as a gold standard in an attempt to 
objectively assess this straining disorder. Clinical examination by an experienced investigator 
is just as valuable.[20] In our study, ARM has a sensitivity and specificity for identifying pelvic 
floor hypertonia of 44% and 92%, respectively, defined by digital rectal examination. On 
the other hand, digital rectal examination has a sensitivity and specificity for identifying 
dyssynergia of 75 and 87% respectively, defined by using a combination of ARM, rectal balloon 
expulsion and defecography.[20] However, digital examination may overdiagnose dyssynergia, 
as in 20% of asymptomatic subjects the anal sphincter or puborectalis may not relax during 
defecation.[21] This observation is also seen using ARM. Although ARM and defecography 
have increased insight into this defecation disorder, the diagnosis of dyssynergia can be very 
well made by clinical investigation, thus avoiding invasive tests and radiation exposure.

The normal variation of anorectal physiology is wide and there is a considerable overlap 
between patients and controls. Abnormalities can, however, sometimes be found in patients 
with constipation. As mentioned earlier, non-relaxation during straining can be observed in 
patients with dyssynergic defecation or obstructed defecation.[22] Furthermore, low anal basal 
pressure and impaired rectal sensation has been described in patients with constipation. [4,19] 

Although we agree that ARM provides additional information, patient management is not 
influenced.

In large rectoceles, an increased rectal capacity and compliance compared to small 
rectoceles has been described.[23] We found no difference in ARM measurements between 
women with and without a rectocele. A possible explanation is that in many patients with 
longstanding constipation, the rectum has already dilated and thus increased rectal capacity. 
A rectocele can also be diagnosed by defecography, which can visualise the evacuation and 
reveal the size of the rectocele. However, there is much variation among radiologists with 
respect to interpreting the results. In addition, the degree of the prolapse does not always 
correlate with symptoms.[8,24] Furthermore, digital examination can perfectly establish the 
presence of a rectocele.[25] For clinical management, only women with a large rectocele in 
combination with symptoms are eligible for surgery. 

Although there are some differences in ARM findings between women with idiopathic 
and neurological constipation, ARM has no discriminatory value. Therefore, medical history 
remains most important. 

ARM is useful in ruling out Hirschsprung’s disease. Absence of the rectoanal inhibition 
reflex in combination with high anal basal pressure is pathognomonic for Hirschsprung’s 
disease in children. Adult-onset Hirschsprung’s disease is extremely rare and is accompanied 
by many other features and subsequent surgery is generally successful.[26] Internal anal 
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sphincter hypertrophia, a thickening of the internal sphincter, is a very rare cause of chronic 
constipation.[27] Apart from constipation that starts in childhood, there is a high anal sphincter 
tone. AUS can demonstrate this and should be performed in selected cases in which there is 
a high suspicion. However, routine AUS in patients with chronic constipation is not useful. 
Patients who are eligible for (sub)total colectomy should be evaluated by ARM, which allows 
an objective measurement of anal pressures and rectal capacity. It is important to be informed 
about the continence reserve in order to avoid fecal incontinence after surgery.[28]

In conclusion, careful clinical examination remains pivotal in demonstrating a 
rectocele or pelvic floor hypertonia. ARM and AUS are not justified in the routine work-
up women with chronic constipation. In the current financial climate, with cut-backs in 
healthcare spending, the judicious use of technology is an important issue. Additional testing 
should be reserved for selected cases with constipation since childhood or patients in whom 
a (sub)total colectomy is being considered. 
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Abstract
Background and aim
Patients suffering from chronic constipation require a long-term, regular therapy with 
laxatives. Literature regarding the patient preference and acceptance in polyethylene glycol 
preparations is scarce. Therefore, this research aimed to identify preference between the 
three polyethylene glycol preparations 3350, namely Molaxole®, Movicol® and Laxtra Orange®. 
Furthermore, taste is one of the important factors leading to patients’ adherence, particularly 
when the treatment lasts for a long time.

Methods
In this randomized, cross-over double-blind study, 100 volunteers were recruited by 
advertisement. The volunteers were invited to taste the preparations and grade the taste using 
a 5-point hedonic scale (extremely poor taste [1] to extremely good taste [5]). Furthermore, 
the volunteers were asked to choose the most palatable preparation.

Results
One-hundred volunteers with a mean age of 35 years (range 20-61) were randomized (76 
females). Molaxole®, Movicol®, and Laxtra Orange® had a mean hedonic score of 2.76 (SD: 0.82), 
2.81 (SD: 0.76) and 3.12 (SD: 0.82) respectively. The hedonic taste score for Laxtra Orange® 
was significantly better than Molaxole® (P=0.001) and Movicol® (P=0.001). No difference 
was found between Molaxole® and Movicol® (P=0.61). Molaxole® was the most preferred 
preparation in 19 volunteers (19%), Movicol® in 24 volunteers (25%) and Laxtra Orange® in 
55 volunteers (56%). Two volunteers had no preference. The order in which volunteers tested 
the preparations had no influence on the taste results. There were no significant differences in 
age or gender observed.

Conclusion
Laxtra Orange® was most palatable preparation. This may have implications for the adherence 
in patients with chronic constipation.
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Introduction
Chronic idiopathic constipation is a frequently reported medical disorder and reduces 

patients’ quality of life.[1] The estimated prevalence in Europe is 17% and increases with age, 
especially in those over the age of 65 years.[2,3]

The initial management of chronic idiopathic constipation includes behavior 
modification and dietary changes.[4] For patients who do not respond to this management, 
laxatives represent an alternative therapy.[1] Up to 40% of these patients use laxatives.[5] 

A variety of laxatives are available for treating constipation: bulk forming, osmotic and 
stimulant laxatives. Osmotic laxatives, particularly polyethylene glycol (PEG) preparations 
are trend setting in the constipation market. PEG preparations are relatively save, inexpensive, 
widely used and are even better than lactulose in improving stool frequency and consistency.
[6-8]

Although these modalities may benefit some patients with temporary constipation, 
most of the patients often need to use these compounds on a regular basis. According to 
the literature, only 50% of patients who suffer from chronic diseases adhere to treatment 
recommendations, which results in suboptimal outcomes.[9,10] There are numerous factors 
that affect adherence, including characteristics of the illness, interaction between physician 
and patient, the complexity and duration of treatment, side effects of treatment and costs of 
treatment.[11] Furthermore, medication palatability is also crucial for adherence. Several studies 
have addressed the palatability of medication for different disorders, like hypertension, HIV 
and Alzheimer’s disease.[12-14] Mainly in medications for children, pharmaceutical companies 
tried to improve palatability by adding flavors, such as vanilla, strawberry and citrus.[15-17]

Literature regarding the patient preference and acceptance in PEG preparations is 
scarce.[18-20] Therefore, we aimed to compare three commonly used PEG 3350 preparations, 
Molaxole®, Movicol® , and Laxtra Orange® in taste and to evaluate the preference. 

Patients and methods
A total of 100 volunteers recruited by advertising through posters, were included in a 

cross-over, double-blind, randomized study. 
Volunteers were presented with three preparations of 25 ml in a randomized order. 

After tasting each sample without swallowing, the mouth was rinsed with water. The tastes of 
the samples were graded using a 5-point hedonic scale (extremely poor taste [1] to extremely 
good taste [5]). Following this, volunteers were asked to choose the most palatable preparation.

This was an investigator initiated study that was approved by the Ethics Committee of 
VU Medical Center, Amsterdam, the Netherlands and was in accordance with the Helsinki 
Declaration. All patients gave informed consent.

Polyethylene glycol preparations
Three PEG 3350 preparations, Molaxole®, Movicol®, and Laxtra Orange® were chosen as 

these were the most commonly prescribed product variants. All three PEG 3350 preparations 
contain similar dose of macrogol, electrolytes and sweetener, namely 3.125 g of macrogol 3350, 
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350.7 mg of sodium chloride, 178.5 mg of sodium hydroxide carbonate, 46.6 mg potassium 
chloride and Acesulfame K (E950). Molaxole® additionally contains lemon flavor, Movicol® a 
lime/lemon flavor and Laxtra Orange® an orange flavor. 

Statistical analyses
Data analysis was performed using the statistical software SPSS (Version 15.0; SPSS, 

Inc, Chicago, IL). Results were described as means and proportions. The Wilcoxon signed-
rank test was used to determine the difference in taste between the preparations. A P-value 
of less than 0.05 was considered statistically significant. When using a Bonferroni correction 
for 3 interdependent classes, a P-value less than α/3 = 0.01667 was considered statistically 
significant. 

Results
One-hundred volunteers were randomized (mean age: 35 years [range 20-61], 76 

female). The mean hedonic score was 2.76 (SD 0.82), 2.81 (SD 0.76) and 3.12 (SD 0.82) for 
Molaxole®, Movicol®, and Laxtra Orange®  respectively (Fig. 1). The hedonic taste score for 
Laxtra Orange® was significantly better than Molaxole® (P=0.001) and Movicol® (P=0.001). 
No significant difference was found between Molaxole® and Movicol® (P=0.61). One volunteer 
graded all three preparations 1, whereas one volunteer graded all preparations 5 (Fig. 1). 

The order in which volunteers tested the preparations had no influence on the taste 
results. Thirty-eight (39%), 24 (24%) and 36 volunteers (37%) found the first, second and 
third tested preparation respectively most palatable. After decoding, Molaxole® was the most 
liked preparation in 19 volunteers (19%), Movicol® in 24 volunteers (25%) and Laxtra Orange® 
in 55 volunteers (56%) (Fig. 2). Two volunteers had no preference.  

There were no significant differences in age or gender observed. 
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Figure 1 Hedonic taste score for all polyethylene glycol preparations (PEG) (1= extremely poor taste, 5= 
extremely good taste); the mean hedonic score was 2.76 (SD 0.82), 2.81 (SD 0.76) and 3.12 (SD 0.82) for 
Molaxole®, Movicol® and Laxtra Orange®  respectively.

Figure 2 Most preferred preparation in 100 volunteers.
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Discussion
Non-adherence to treatment is a problem of increasing concern. Many patients 

experience difficulty with medication taking because of the bad taste which results in 
suboptimal adherence. Although there are no easy solutions to this dilemma, pharmaceutical 
companies tried to improve palatability by adding flavors to medications, such as vanilla, 
strawberry and citrus.[15-17] 

This randomized, double-blind study, which involved 100 volunteers, showed that 
the orange flavor of Laxtra Orange® was significantly better tasting than the lemon flavor 
of Molaxole® and the lime and lemon flavor of Movicol®. No difference was found between 
Molaxole® and Movicol®. No differences between gender, age, or sequence of tasting were 
found.

PEG preparation with electrolytes is mixed with water. A good suggestion is to mix the 
PEG preparation with cold water making it more palatable. Since all these PEG preparations 
contain electrolytes, it cannot be mixed with juice, coffee or tea. However, recent studies showed 
that a PEG preparation without electrolytes is as effective and save as a PEG preparation with 
electrolytes in the treatment of constipation in elderly patients and children.[21,22] 

Limitations
There are some limitations in our study that should be considered. The volunteers were 

only offered a small sip of each preparation, whereas in the real-world situation, a patient with 
constipation may require to ingest more than 125 ml of the medication. Therefore, we cannot 
be sure that the preference is still valid for larger quantities. However, since a more palatable 
medication can improve adherence,[10] it might be worthwhile to consider Laxtra Orange®  if 
patient has complaints regarding the taste. 

In addition, we acknowledge that the volunteers were relatively young, and therefore 
our results may not be representative for the constipated population. Constipation 
disproportionately affects older adults and it is well recognized that older adults have less 
sensitivity in their taste acuity.[23] However, no apparent effect of age was found.

Conclusion
In conclusion, we found that Laxtra Orange® was the most favored preparation in a 

single test. Given the fact that the three tested preparations have a similar PEG and electrolytes 
content and therefore the same efficacy, in case of complains about the taste, consider 
switching to Laxtra Orange®  might improve the adherence of the patient.
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Abstract
Aim
The aim of this study is to describe the long-term course of anorectal complains and function 
in a single centre cohort patients suffering from inflammatory bowel disease (IBD) with 
perianal lesions.

Methods
Between 1993 and 2000, 56 IBD patients (43 Crohn’s disease, 13 ulcerative colitis) with perianal 
complaints underwent anorectal function evaluation (AFE) (baseline). For follow-up, they 
were approached between 2010 and 2012 by sending questionnaires including Inflammatory 
Bowel Disease Quality of Life Questionnaire (IBDQ), Perianal Disease Activity Index (PDAI), 
faecal incontinence scale (Vaizey) and an invitation for AFE. 

Results 
At follow-up, 46 patients (82%) were available, 9 (16%) were lost and 1 (2%) had died. 
Thirty patients returned the questionnaires of which 17 also underwent AFE. The remaining 
16 patients were interviewed by phone and were only willing to mention their anorectal 
complaints. Median follow-up was 14 year. In 25 of the 46 patients (54%) perianal complaints 
persisted: faecal incontinence (n=7); soiling (n=13); active fistula (n=5). Eighteen (39%) 
patients had an active fistula at baseline and three persisted at follow-up. Two developed a 
new fistula. Mean IBDQ, Vaizey and PDAI were 178 (SD 29), 7 (SD 5) and 4.2 (SD 3.0), 
respectively. In 17 patients, who underwent AFE, anal endosonography showed healing in 
nine of the ten fistulas. Anal pressures as well as rectal capacity remained unaltered in the 
individual patient, but showed a large range within the group. 

Conclusion 
After 14 years, 54% of the IBD patients with perianal lesions still have mild complaints. The 
quality of life remained moderate over a long period, which is concerning.  
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Introduction
Inflammatory bowel disease (IBD) comprises Crohn’s disease (CD) and ulcerative 

colitis (UC). CD can affect the entire gastrointestinal tract from the oral cavity to the perianal 
area. UC involves the rectum and may extend proximal, involving other parts of the colon.

Anorectal complaints and perianal lesions are an important clinical feature of CD and 
have been described to occur in a wide range of 25-80% of patients.[1-3] Less is known about 
the correlation between perianal lesions and UC. Before 1966, a high prevalence of perianal 
complications in UC patients has been described due to the fact that those patients may likely 
had CD instead of UC.[4] More recent studies reported that patients with clear cut UC may 
suffer from perianal problems, including fistulas, fissures and haemorrhoids, although these 
problems were far less prominent with a prevalence of 5%.[5,6]

Faecal incontinence is one of the main anorectal complaints of IBD patients. Besides 
attributable to diarrhoea, this is often due to damage of the anal sphincter caused by perianal 
fistulas, anal fibrosis or surgery. Furthermore, faecal incontinence can be caused by proctitis 
due to a reduced rectal capacity.[7-10]Faecal incontinence has been also been reported in 
patients with ileal pouch anal anastomosis. The capacity and distensibility of the pouch and 
the efficiency of the pouch evacuation plays a role in continence.[11] Soiling can be caused by 
fistula’s as well as damage to the sphincter. Pain can be due to abscesses and fissures. These 
burdensome clinical features of (peri)anal disease all contribute to a sizeably decrease of the 
overall quality of life.[12]  

Little is known about the long-term sequelae of perianal disease in IBD with regard 
to function. The long-term follow–up with anorectal function tests may contribute to the 
understanding and description of the course of the anorectal complaints and its impact on 
overall quality of life. Therefore, the aim of the study was to describe the long-term course 
of anorectal complains, perianal lesions and anorectal function in a cohort patients suffering 
from IBD with perianal lesions from a referral IBD centre in the Netherlands. 

Patients and methods
The VU University Medical Centre (VUMC) is a tertiary referral centre for IBD and 

anorectal function problems. 
Between 1993 and 2000, 995 patients had an anorectal function assessment due to 

anorectal complaints. Of them, 56 patients suffered from IBD and were included for follow-
up. The diagnosis of CD or UC had been verified by clinical course, endoscopy and histology. 
They were evaluated according to our anorectal function protocol, including an extensive 
questionnaire regarding their previous treatment for IBD, deliveries, anorectal complaints, 
physical examination (abdominal, vaginal and rectal examination), anorectal manometry and 
anal endosonography.[13] All these data were prospectively entered into a database.

Between 2010 and 2012 patients were contacted for follow-up by sending questionnaires 
and additionally an invitation for follow-up anorectal function assessment. Patients, who did 
not respond within 6 weeks, received a reminder. In case that the patient immediately declined 
participation, he or she was asked for the reasons for refusal, while it was stated that he or 
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she was under no obligation to give a motivation for their refusal. In patients who did not 
return the questionnaire, alternatively, a telephone interview was conducted. The interview 
included whether they had anorectal complaints subdivided in faecal incontinence, soiling 
and quiescent or producing perianal fistula. 

Medical records were reviewed retrospectively to obtain medical and surgical treatment 
between baseline and follow-up.

The Medical Ethical Commission of the VU University Medical Centre granted 
permission. All participating patients provided written informed consent to participate for 
follow-up.

Questionnaires 
Patients were asked to complete the Inflammatory Bowel Disease Quality of Life 

Questionnaire (IBDQ), Perianal Disease Activity Index (PDAI), faecal incontinence grading 
scale (Vaizey) and International Consultation on Incontinence Questionnaire-Short Form 
(ICIQ-SF). 

The IBDQ contains 32 questions. The total IBDQ score can range from 32 (very poor 
health-related quality of life) to 224 (perfect health-related quality of life). In IBD patients, 
active disease is associated with a score below 170.[14] The PDAI includes five items: discharge, 
pain, restriction of sexual activity, type of perianal disease and degree of induration. Each 
category is graded on a 5-point Likert scale ranging from no symptoms (score of 0) to severe 
symptoms (score of 4); a higher score indicates more severe disease.[15] The Vaizey scores the 
severity of incontinence ranging from continence (score of 0) to severe symptoms (score of 
24).[16]

Anorectal manometry
A 4-microtip transducer, water-perfused catheter (Mui Scientific Type SR4B-5-0-0-0, 

Mississauga, Ontario, Canada) with a terminal balloon was used for anorectal manometry.[13] 

The water-perfusion method was performed by means of a pull-through technique. With the 
patient lying in the left lateral position, the catheter was introduced into the rectum. After the 
introduction, the catheter was withdrawn with the automatic puller at a speed of 1 mm/sec 
to measure the maximum basal pressure (MBP) and the sphincter length (SL). The MBP was 
measured as the mean of the highest pressures at rest. The SL was the length over which the 
basal pressure was measured. Next, the catheter was reintroduced and pulled back manually 
with steps of 0.5 cm to measure the maximum squeeze pressure (MSP). The MSP was measured 
as the mean increase of pressure above the MBP during squeezing. The rectoanal inhibitory 
reflex (RAIR) was elicited by inflating the rectal balloon recording pressure at the position 
where the MBP was at its highest. The volume necessary for the inhibition and recovery of the 
MBP was recorded. The rectal capacity was determined with a rectal balloon. Air was inflated 
manually using a syringe at a speed of 60 ml in 15 s. The volume of air needed to be inserted to 
assess the first sensation of rectal distension, the urge to defecate and the onset of intolerable 
distension which is similar to rectal capacity (RC), were measured.[13] 

Anal endosonography 
Anal endosonography was performed using a three-dimensional diagnostic 
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ultrasound system (Hawk type 2050, B-K Medical, Naerum, Denmark) with a rotating 
endoprobe containing two crystals, covering 2-16 MHz (focal range 2 to 4.5 cm) (diameter 
1.7 cm), producing a 360o view. During recording, the crystals were automatically pulled back 
by an internal puller, allowing longitudinal distances to be measured. More details of the anal 
endosonography have been previously published.[13] The aspect of the puborectalis muscle, 
external anal sphincter, internal anal sphincter and submucosa was described. Defects in 
the external anal sphincter (ESD) were described as hypoechogenic lesions. Internal anal 
sphincter defects (ISD) were described as disruption or irregularity of the hypoechogenic 
ring. The Park’s classification was used for perianal fistulas.[17]  Hydrogen peroxide was used 
as a contrast agent to show up fistulous tracks. In women, vaginal endoscopy was performed 
optionally in case of pain and stenosis or to obtain additional information. 

Statistical analysis
Descriptive statistical analysis (frequency, percentage, mean, interquartile range, 

median and standard deviation) was employed to describe the research sample and 
questionnaire items. Fisher’s exact test and Pearson chi-square test were used to compare 
proportions as appropriate. Student’s t test was used to compare the differences in anorectal 
function tests. Spearman correlation coefficients were used to determine relationships between 
the anal pressures and the Vaizey score. The paired t-test was used to compare baseline and 
follow-up variables. Analyses were performed with the statistical software SPSS version 20.

Results
In total, 56 IBD patients had an anorectal function assessment between 1993 and 

2000. Of them, 46 patients (82%) were available for follow-up, 9 patients (16%) were lost to 
follow-up and 1 patient (2%) had died. In total, 16 of the 46 patients (35%) were interviewed 
by phone and 30 patients (65%) returned the questionnaires of whom 17 also underwent 
anorectal function tests (Fig. 1). The patients who were lost to follow-up (7 CD; 2 UC) did 
not differ from the patients who were available for follow-up, as assessed by comparison of 
clinical characteristics.

Median follow-up was 14 years (IQR 13-15 years). From first complaints to the baseline 
anorectal evaluation, the median was 6 years (IQR 3-11 years). Characteristics of the patients 
are detailed in Table 1. 

Baseline (1993-2000)
At baseline, the indication for anorectal function were fistula (n=18), soiling (n=13) 

faecal incontinence (n=6), preoperative assessment (n=5), anal fibrosis (n=2) and anal pain 
(n=2). The fistula’s were diagnosed on physical examination and anal endosonography (14 
perianal and 4 rectovaginal fistula). The perianal fistulas were classified as intersphinteric 
(n=4), transsphincteric (n=2), suprasphincteric (n=8) and rectovaginal (n=4).    

Anorectal function tests are shown in Table 2. 
The treatment for the fistulas included at that time antibiotics (Metronidazole and 

Ciprofloxacin), immunomodulators (n=8) (6-Mercaptopurine and Azathioprine), fistulotomy 
(n=1), seton placement (n=1) and stoma. 
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Figure 1 Flow chart of the 56 patients with IBD and anorectal function tests seen at our unit from 1993 
to 2000.

Long-term follow-up (2010-2012)
Anorectal complaints 

In total, 25 patients (54%) still had anorectal complaints including soiling (n=13), 
faecal incontinence (n=7) and active fistula (n=5). Three of the patients with active fistula 
were diagnosed with suprasphincteric fistula at baseline, while two of them were new at 
follow-up: one patient developed a rectovaginal fistula and one developed a complex fistula 
with abscesses.

At follow-up, 19 patients (41%) (13 CD; 6 UC) had a stoma: eight due to severe perianal 
fistulas, seven due to colitis and four both for fistulas and colitis. Eleven of them (58%) still 
had anorectal complaints, including soiling (n=10) and active fistula (n=1).
Questionnaires

In total, 30 patients returned the questionnaires. The mean IBDQ score was 178 (SD 
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29). Eleven patients (37%) had an IBDQ score lower than 170. The mean Vaizey score was 7 
(SD 5). Additionally, 7 patients had complaints of urine incontinence. The 16 patients who 
did not return the questionnaires were contacted by phone and were only willing to mention 
their  complaints regarding soiling (n=4), active fistula (n=2), and faecal incontinence (n=0). 
Ten of the 16 patients (63%) who did not return the questionnaire had no complaints (Fig. 1). 
Anorectal function 

In total, 17 patients underwent anorectal function tests. Six patients only had anal 
(n=4) or vaginal endosonography (n=2) due to a short rectal stump and/ or anal pain.

Of the 17 patients who underwent follow-up anorectal function tests, 2 patients 
had active fistula, 2 patients had anal stenosis of which one had perianal Bowen’s disease, 
confirmed by biopsy. The PDAI of these patients was 4.2 (SD 3.0). 

Of the patients who underwent anorectal manometry, the MBP, MSP and RC remained 
unaltered in the individual patient (Table 2). However, the range of the MBP, MSP and RC in 
the whole patient group was wide: 25-70 mmHg, 10-120 mmHg and 100-400 ml, respectively. 

Two patients (18%) had MBP < 40 mmHg; 4 patients (36%) had MSP < 40 mmHg; 2 
patients (18%) had RC ≤ 100 ml. 

Anal endosonography showed healing in nine of the ten fistulas. One patient developed 
a new active rectovaginal fistula (Table 2).

Table 1 Characteristics of the 46 patients who were available for follow-up.
CD (Crohn’s disease): L1 terminal ileum; L2 Colon; L3 Ileocolon; L4 Upper GI
UC (Ulcerative colitis): E1 ulcerative proctitis; E2 left-sided UC-distal UC; E3 extensive UC-pancolitis
$ Oral 5-aminosalicylates: Mesalazine 
& Non-systemic glucocorticoids: Budesonide
† Immunomodulators: Azathioprine, 6-mercaptopurine, Methotrexate, Cyclocoprine, 6-thioguanine
# Biologicals: Infliximab, Adalimumab

CD n=34 UC n=12

Age (mean) (SD) 50 (11) 53 (14)

Age at diagnosis 
years (SD) 25 (10) 31 (13)

Gender
Female (%)
Male (%)

25 (74)
9 (26)

9 975)
3 (25)

Location at diag-
nosis

L1 (n=8)
L1 + L4 (n=1)
L2 (n=10)
L2 + L4 (n=1) 
L3 (n=11)

E1 (n=1)
E3 (n=7)
E2 (n=4)
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CD n=34 UC n=12

Deliveries (numbers) 0 (n= 5)
1 sectio caesarea (n=2)
2 vaginal deliveries (n=5)
2 sectio caesarea (n=1)
3 sectio caesarea (n=1)
No data (n=10)

0 (n=2)
2 vaginal deliveries (n=3)
2 sectio caesarea (n=1)
No data (n=3)

Medical treatments 
between baseline 
and follow-up

None for maintaining remission (n=6)
Oral 5-aminosalicylates$ (n=3)
Non-systemic glucocorticoids& (n=1)
Immunomodulators† (n=9)
Serveral immunomodulators (n=3)
Immunomodulators + 
       biologicals (n=7)
Immunomodulators + biologicals + 
       stem cell transplantation (n=1)
Biologic therapies# (n=1)
Unknown (n=3)

None for maintaining remission
       (n=6)
Non-systemic glucocorticoids& 
       (n=1)
Immunomodulators† 
        (AZA n=3; Cyclosporin n=1)
Unknown (n=1)

Surgical treatments 
between baseline 
and follow-up*

Colectomy (n=2)
Colectomy + ileostomy (n=4)
Ileocecal resection (n=13)
Ileocecal resection + ileostomy (n=2)
Colostomy (n=3)
Ileostomy (n=4)
None (n=6)

Colectomy (n=4)
Colectomy + ileostomy (n=4)
Ileostomy (n=1)
Proctocolectomy + ileostomy 
       (n=1)
None (n=2)

Indication anorec-
tal function test at 
baseline

Suspected fistula (n=18)
Soiling (n=8)
Anal pain (n=2)
Anal fibrosis (n=2)
Faecal incontinence (n=4)

Preoperative assessment (n=5)
Soiling (n=5)
Faecal incontinence (n=2)

Patients with fistula 19 (54%) 2 (18%)

Follow-up median 
(IQR)

14 (13-15) 14 (12-14)

Complaints at fol-
low-up

n= 20 (59%)
Faecal incontinence (n=5)
Soiling (n=10)
Active fistula (n=5)

n= 5 (42%)
Faecal incontinence (n=2)
Soiling (n=3)

Completed ques-
tionnaires

22 (65%) 8 (67%)

Completed anorectal 
function test

13 (38%) 3 (25%)
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Table 2 Results of (A) anorectal manometry and (B) anal endosonography.
MBP: maximum basal pressure, MSP: maximum squeeze pressure, SL: sphincter length, RAI rectoanal 
inhibitory reflex, RC: rectal capacity, NS: not significant, ESD: External sphincter defect, ISD: internal 
sphincter defect, ISD+ESD: combined internal and external defect
* paired t-test
¥ patients who were available for follow-up in 2010-2012
$ ESD after third degree rupture
# ISD+ESD after anorectal surgery

(A) Anorectal manometry

Total group Follow-up group¥ 
Baseline 
(n=46)

Baseline 
(n=11)

2010-2012 
(n=11)

P-value*

MBP (mmHg) (SD)
MSP (mmHg) (SD)
SL (cm) (SD)
RAIR present
   Yes (%)
   No (%)
First sensation (ml) (SD)
Urge (ml) (SD)
RC (ml) (SD)

49 (20)
74 (47)

3.9 (1.3)

44 (96)
2 (4)

64 (49)
132 (91)

226 (150)

54 (17)
77 (65)

4.9 (1.7)

10 (91)
1 (9)

70 (54)
163 (124)
210 (149)

48 (14)
49 (30)

3.8 (1.0)

10 (91)
1 (9)

89 (56)
157 (87)

215 (108)

NS
NS
NS

NS

NS
NS
NS

(B) Anal endosonography

Total group Follow-up group¥ 
Baseline (n=46) Baseline (n=11) 2010-2012 (n=11)

Normal (n=17) Normal (n=4) [ Remained normal (n=3), 
Rectovaginal fistula (n=1)

Stenosis (n=4) Stenosis (n=2) [ Stenosis (n=2) (worse)

Perianal fistula (n=14) Perianal fistula (n=7) 
(4 supra, 2 inter, 1 trans) 

Healed perianal fistula (n=6) 
(2 inter, 1 trans; 3 supra); Active 

perianal fistula (n=1) (supra)

Rectovaginal fistula (n=3) Rectovaginal fistula (n=2) [ Healed rectovaginal fistula 
(n=2)

Perianal abscess + rectovaginal 
fistula (n=1)

Perianal abscess + rectovaginal 
fistula (n=1) [

Rectovaginal fistula 
(non-active) (n=1)

ESD (n=3) ESD$ (n=1) [ ESD (n=1)

ISD (n=2)

ISD+ESD (n=2)#
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Discussion 
The long-term course of anorectal complications in our cohort shows that 54% 

IBD patients with previous anorectal complaints still have complaints of soiling and faecal 
incontinence. Eighteen (39%) and 5 (11%) patients had an active fistulous disease at baseline 
and follow-up, respectively. Two of the five patients with fistulous disease at follow-up were 
new: one patient developed a rectovaginal fistula and one developed a complex fistula with 
abscesses. 

Long-term studies concerning anorectal function in CD patients are lacking. A 10 
year follow-up study by Buchmann et al. showed that skin tags, fissures and fistulas were still 
evident in 68%, 19% and 33% of the patients, respectively.[18] A study with shorter follow-up 
reported recurrence of fistulas in 59% at 2 years with a median time to recurrence of less than 
4 months.[19] In a cohort from Olmsted County, Minnesota, the cumulative risk for developing 
a perianal fistula among CD patients diagnosed between 1970 and 1993 was 21% after 10 
years and 26% after 20 years.[20] These findings describe the situation before the advent of 
biological therapies. 

In the last two decades immunosuppressive therapy with immunomodulators and 
anti-TNF are a major advance in CD management and has been used to treat perianal fistulas.
[12,21,22] Nevertheless, almost 55% received a stoma due to perianal fistulas and/or colitis. This 
is very high compared to other studies [23], which may reflect a third referral study population 
with a more complex disease, and a strictly documented long-term follow-up.

Furthermore, the morbidity is great since the healing of perianal fistulas is slow and 
frequent relapses after healing of fistula.[3,19,20]

It has been suggested that IBD patients with longstanding perianal complaints have 
an increased risk to develop squamous cell carcinoma and adenocarcinoma of the anus.[24,25] 
In this series, none of our patients developed perianal carcinoma, except for one patient 
who was diagnosed with perianal Bowen’s disease. We assumed that the Bowen’s disease was 
not related to CD, but to the sequelae of human papillomavirus (which is possibly related 
to the use of immunosuppressant drugs). One case report regarding a patient with perianal 
Bowen’s disease and Crohn’s colitis has been published.[26] Unfortunately no explanation for 
the possible association was given. 

Although perianal and anorectal problems are rarely life threatening, it certainly 
influences negatively patients’ quality of life. The mean IBDQ of this population was 178 
(SD 29). Patients with perianal complaints have a lower quality of life and experience more 
emotional distress.[27] Moreover, another explanation of the relative low IBDQ score is that 
our study population has more severe disease since our hospital is a referral centre. Patients 
with a more severe disease have a disabling clinical course.[28] We acknowledge that we did not 
investigate the disease activity by colonoscopy, thereby could not rule out any inflammation. 
However, none of the patients experienced an inflammation. 

It is not clear why some patients develop perianal complaints and others do not. The 
aetiology of Crohn’s perianal fistulas may be a fistula-in-ano arising from inflamed or infected 
anal glands or penetration of fissures or ulcers.[29] An increased risk for infection in the anal 
region has been ascribed to an increased anorectal pressure in CD patients, compromising 
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the anal circulation.[30] However, other studies showed normal or lower anal pressures in CD 
patients.[31-33] Perianal lesions have also been suggested to be part of a dysfunctional enteric 
nervous system, because a significant absence of rectoanal inhibitory reflex was observed in 
CD patients in remission when compared with healthy volunteers.[31]

To our knowledge, this is the first study with anorectal manometry investigation at 
baseline and follow-up in IBD patients. We showed that in the individual patient the anorectal 
function neither improved nor deteriorated in time. Although the mean anal pressures of our 
cohort patients were normal, there was a large range of individual values. In one fourth of 
the patients the anal pressures were low, which partly contributed to faecal incontinence and 
soiling. Rectal capacity also did not alter in time. Again, there was a large range and 2 patients 
(18%) had a rectal capacity ≤100 ml, which contributes to faecal incontinence.[10] Alteration 
in rectal capacity has been described and is partly due to reversible, i.e. treatable, proctitis.[8,34] 
We acknowledge that no endoscopy was performed to excluded that. 

Several weaknesses of this study have to be kept in mind. First, in this study a relative 
small sample size, though consecutively sampled, has been included. Second, our study 
population consisted of referral patients which may cause single-institution bias. Furthermore, 
patients with the most complaints were more likely to answer the complete questionnaires 
and to undergo anorectal function tests. Third, no control group of IBD patients without 
perianal complaints was available, as it is unusual to perform anorectal function analysis 
in patients without complaints. Furthermore, since the introduction of biologicals IBD 
treatment has been revolutionized. The results of biological therapy has expanded rapidly 
over the past decade, however, with unsatisfactory therapeutic results with regard to healing.
[35] More extensive, prospective, and ideally randomized studies are warranted to establish the 
impact of this therapeutic modality on the long term with regard to anorectal complaints and 
function. 

In conclusion, after 14 years follow-up of IBD patients with previous anorectal 
complaints, 54% still have mild complaints. Even the 58% patients with a deviating stoma 
have persisting anorectal complaints. In 25% patients, an abnormal anorectal function was 
found at baseline, which unfortunately persisted in the long run, negatively influencing 
patients’ quality of life. 
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Abstract
Introduction and hypothesis
Our aim was to evaluate alterations in anorectal function after anal sphincteroplasty for third-
degree obstetric anal sphincter injury (OASI) in relation to clinical outcome.

Methods 
In this retrospective, descriptive, cross-sectional study conducted between 1998 and 2008, 
women with persisting fecal incontinence (FI) after 3a OASI and all women with grade 3b 
or 3c OASI were sent for anorectal function evaluation (AFE) consisting of anal manometry 
and endosonography 3 months after sphincteroplasty. In 2011, questionnaires regarding FI 
(Vaizey/Wexner), urinary incontinence (UI) [International Consultation on Incontinence 
Questionnaire Short Form (ICIQ-SF)], sexual function [Female Sexual Function Index 
(FSFI)], and quality of life (QOL) (Rand-36) were sent and women were asked to undergo 
additional AFE.

Results 
Sixty-six women underwent AFE. Mean follow-up was 5.0 years. Forty (61%) patients 
returned questionnaires regarding FI and UI. Prevalence of FI was 63% flatus, 50% liquid 
stool, and 20% solid stool. Thirty-two of 40 also reported on QOL and SF. Sexual dysfunction 
was present in the majority of women (cutoff value 26.55) and more pronounced in larger 
OASI. Sixteen of 40 women underwent additional AFE. Women with combined internal 
(IAS) and external (EAS) anal sphincter injury (n=6) had worse FI (P<0.050) and lower anal 
pressures (P=0.040) than women with isolated EAS injury (n=10).

Conclusion 
Follow-up after third-degree OASI suggests poor anorectal and sexual function. Women with 
combined external and internal OASI show more deterioration in anorectal function and 
experience worse FI. Therefore, special attention should be paid to these women in order to 
mitigate these symptoms later in life.
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Introduction
Fecal incontinence (FI) is best understood as any involuntary loss of gas, liquid, or 

solid stool. It is a distressing condition causing profound psychological impact. Depending on 
which definition is used, FI is estimated to affect approximately 5–15% of the general public, 
with higher rates reported among certain populations, including multiparous women and 
elderly and institutionalized people.[1]

The cause of FI is often multifactorial. Although the pathophysiologic mechanisms 
often overlap, they can be categorized into four broad groups: anal sphincter dysfunction, 
pudendal neuropathy, impaired rectal sensation, and poor rectal compliance. Moreover, the 
presence of diarrhoea can overwhelm sphincter function, impairing continence even further. 
In women, vaginal delivery has been recognized as its primary cause. This can be due to 
obstetric anal sphincter injury (OASI), stretch injury of the pudendal nerve, or both.[2] When 
damage is significant enough and compensatory mechanisms that retain continence fail, 
chances of FI development increase. After delivery, some improvement of complaints can 
be expected in the first months.[3] This is due to partial recovery of the pelvic floor muscles 
and pudendal nerve. However, many women will (again) develop complaints of FI later in 
life attributable to OASI, aging, sphincter atrophy, or subsequent deliveries with concomitant 
nerve damage. It seems logical to assume that more extensive tearing of the anal sphincters 
relates to more severe FI. However, studies regarding the association between FI intensity and 
OASI degree are not conclusive.[4] Not all women with anal sphincter defects have FI, as small 
defects are compensated for by other continence-maintaining mechanisms. Alongside the risk 
of developing FI, third-degree OASI can have an adverse effect on short- and longterm sexual 
function (SF) and bladder control. As these symptoms are often considered embarrassing, 
they remain unreported by two thirds of patients.[5] Literature regarding these complaints 
and their possible impact on quality of life (QOL) is scarce. Even though early success rates of 
anal sphincteroplasty are promising, results seem to deteriorate with longer follow-up.[6] With 
this study, we aimed to evaluate clinical outcome and alteration of anorectal function after 
anal sphincteroplasty for third-degree OASI using standardized questionnaires and anorectal 
function tests.

Patients and methods
According to hospital policy, all women suffering a third-degree OASI in our 

department of obstetrics undergo an anal sphincteroplasty immediately after obstetric 
trauma. In the operation room, regional and general anesthesia allows for relaxation of the 
anal sphincter complex, which allows recovery of strained muscle segments that can then 
be brought together without tension and properly sutured. The EAS is sutured using an 
overlapping technique. When the IAS is also torn, it is sutured separately using interrupted 
or individual sutures. 

OASI was classified according to 2007 Royal College of Obstetricians and 
Gyaenacologists (RCOG) guidelines. In first- and second-degree OASI, the perianal skin and 
perianal muscles, respectively, are torn, the anal sphincters remain intact. Third-degree OASI 
is stratified into partial rupture of the EAS <50% (grade 3a), total rupture of the EAS >50% 
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(grade 3b), or combined EAS and IAS rupture (3c). In a fourth-degree OASI, EAS, IAS, and 
anal epithelium are torn.

Between 1998 and 2008, women with persisting FI 2 months after undergoing 
overlapping anal sphincteroplasty for third-degree OASI or with grade 3b or 3c OASI were 
studied. Women with OASI grade 3a without FI 2 months after sphincteroplasty were 
excluded. Anorectal function evaluation (AFE) consisting of anal endosonography and anal 
manometry was performed 3 months after anal sphincteroplasty. During AFE, anorectal 
measurements, Parks FI score, and patient characteristics were stored in a database. During 
follow-up in September 2011, all women were sent questionnaires by mail regarding current 
complaints of FI, UI, SF, and experienced QOL. All nonresponders were subsequently 
contacted via telephone and asked to participate in the study. In October 2011, all participating 
women were contacted by the author (APV) via telephone and invited to undergo additional 
evaluation of anorectal function at our Department of Gastroenterology and Hepatology. The 
study was approved by the local Ethical Committee at the VU University of Amsterdam, the 
Netherlands.

Questionnaires
Fecal incontinence: complaints of FI were measured using the Parks[7], Vaizey[8], and 

Wexner[9] scores. Browning and Parks produced one of the first scoring systems for FI in 
1983. It has the advantage of simplicity but only assesses whether the patient is continent 
or incontinent for flatus, liquid, or solid stool. The Wexner score adds severity level, and 
the Vaizey score adds urgency and use of antidiarrheal medication. During AFE 3 months 
after anal sphincteroplasty, the Parks score was the only score used to asses FI. At followup 
evaluation in September 2011, all three scores were assessed. We consider the complaint of 
involuntary loss of flatus occurring once a month close to normal; therefore, women with this 
complaint were scored as being continent.

Urinary incontinence: UI was assessed in September 2011 using the International 
Consultation on Incontinence Questionnaire Short Form (ICIQ-SF). Scores vary from 0–21: 
slight (1–5), moderate (6–12), severe (13–18), and very severe (19–21).[10]

Sexual function: SF was measured in September 2011 using the Female Sexual Function 
Index (FSFI), a 19-item self-report questionnaire that assesses SF in six separate subscales: 
desire, arousal, lubrication, orgasm, satisfaction, and pain and is used to asses SF in the last 4 
weeks.[11] Higher scores indicate better function, and a total cutoff score of 26.55 was used as 
the criterion for sexual dysfunction.[12] The Dutch version of the FSFI has good psychometric 
properties and differentiates well between women with impaired SF and healthy controls.[13]

FSFI subscales of women after OASI were compared with clinical cutoff values fromWiegel 
et al.[14] These cutoff scores were developed with the FSFI scores of 307 women with sexual 
dysfunction diagnoses, including female sexual arousal disorder (FSAD), hypoactive sexual 
desire disorder (HSDD), female sexual orgasm disorder (FSOD), dyspareunia/vaginismus 
(pain), and multiple sexual dysfunctions, in addition to a large sample of nondysfunctional 
controls (n=261). On the basis of these cutoff scores, 70.7% of women with sexual dysfunction 
and 88.1% of sexually functional women were correctly classified.

Quality of life: QOL was measured in September 2011 with the Rand-36. The 36 
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questions are organized into eight scales: physical functioning (PF), role limitation due to 
physical problems (RL-P), bodily pain (P), general health perception (GH), vitality (V), social 
functioning (SF), role limitation due to emotional problems (RL-E), and mental health (MH), 
which are linearly converted to a scale of 1–100. Measuring experienced QOL using the 
Rand-36 was validated for the Dutch population by van der Zee et al.[15]

Anorectal function evaluation
Anorectal function was evaluated using anal manometry and endosonography 3 

months after OASI and at follow-up evaluation in October 2011. Maximum basal pressure 
(MBP), maximum squeeze pressure (MSP), and sphincter length (SL) were assessed using 
anal manometry. Rectal compliance was determined using a latex balloon placed in the 
rectum, which was slowly filled with air. First sensation to distension of the rectum (FS), the 
feeling of urge to defecate (urge), and the onset of pain or maximum tolerable volume (MTV) 
were recorded. During anal endosonography, a recording is made of the distal part of the 
rectum, puborectalis muscle, and anal sphincters. A lesion in the EAS results in substitution 
of the injured muscle for muscular fibers with granulated and fibrotic tissue, which is visible 
on endosonography as a hypoechogenic lesion in a normally hyperechogenic EAS (Fig. 1). 
Sphincter defects in the IAS are described as disruption of the hypoechogenic ring. All anal 
sphincter defects were measured as hours on the clock, with the 12 o’clock position being 
anterior.

Figure 1 Obstetric anal sphincter injury (OASI) grade 3b. Left Transversal view and right sagittal view 
using anal endosonography of an obstetric lesion of the external anal sphincter (EAS). Defects of the 
EAS and internal anal sphincter (IAS) are indicated by white arrows; the IAS is intact

Statistical analysis
Data were analyzed using the Statistical Packages for Social Sciences (SPSS, Chicago, 

IL, USA, version 20.0). Summary statistics are expressed as mean with standard deviation 
(SD). Comparisons between groups were made with the Mann–Whitney test or Independent 
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t test. Associations between groups were found using the chisquare, paired t test, or one-way 
analysis of variance (ANOVA). Results were considered statistically significant with P-values 
<0.05.

Results
Between 1998 and 2008, with an average of 1,613 (SD 98) vaginal deliveries per year, 

frequency of third-degree anal sphincter rupture was 0.98%. During the study period, 165 
overlapping anal sphincteroplasties were performed. Ninety-nine women were excluded, as 
they had suffered grade 3a OASI and experienced no complaints of persisting FI 2 months 
after anal sphincteroplasty. In total, 66 women were included in the study: 26 had grade 3a, 
24 had grade 3b, and 16 had grade 3c OASI. Twenty-six patients were lost to follow-up, 17 
due to wrong contact information, four to a language barrier, three refused participation, and 
two were pregnant. Those lost to follow-up did not differ significantly from the entire group 
regarding age or degree of OASI. Forty of the 66 women (61%) were reached for follow-up 
in 2011 regarding complaints of FI and UI: 15 had grade 3a, 15 grade 3b, and ten grade 3c. 
They were contacted 2.4–11.4 years after their obstetric trauma (mean 5.0, SD 2.3). Mean age 
of all women was 38 (SD 4.7) years, and mean parity was 1.4 (SD 0.6). None of the women 
had undergone additional anorectal surgery. Thirty-two of the 40 (80%) women returned 
questionnaires regarding experienced QOL and current SF (Fig. 2).

Figure 2 Patients assessed and data collected between 1998 and 2011. FI fecal incontinence, UI urinary 
incontinence, QOL quality of life, FSFI Female Sexual Function Index, AFE anorectal function evalu-
ation
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Fecal incontinence 
Three months after initial OASI, mean Parks FI score of all 66 women evaluated 

was 1.6 (SD 1). In all 40 patients, Parks increased from 1.7 (SD 0.8) at 3 months after anal 
sphincteroplasty to 2.3 (SD 1.2) during follow-up in 2011 (P<0.001). Fifteen of the 40 women 
(37%) had subsequent deliveries (mean parity 2.1). At follow-up, one of the 15 women 
with subsequent deliveries had suffered additional obstetric injury, turning OASI grade 3a 
into grade 3c. Complaints of FI in women with subsequent deliveries worsened more than 
in women without subsequent deliveries. Parks increased from 1.5 (SD 0.7) to 2.5 (SD 1.2) 
compared with 1.7 (SD 0.9) to 2.2 (SD 1.2) (P=0.008).

During follow-up, 63% of women had at least one complaint of FI. Using the Vaizey 
and Wexner scores, severity of complaints is noted as daily (D), weekly (W), rarely (R), and 
seldom present (S). Rarely indicates more than once a month and less than once a week; 
seldom is less than once a month. Incontinence of solid stool was present in 20% (D 12,5%; W 
37.5%; R 0%, S 50%), incontinence of liquid stool was present in 50% (D 0%,W 0%, R 17%, S 
83%) and incontinence of flatus was present in 63% (D 32%, W 8%, R 8%, S 52%) (Table 1).

Table 1 Patient characteristics and complaints during follow up. EAS: external anal sphincter. IAS: inter-
nal anal sphincter. NS: not significant. Statistical analysis between women who only answered question-
naires regarding FI and UI (Q), (n=24) and women who underwent AFE and answered a questionnaire 
(Q+AFE), (n=16).

All (n=40) Q (n=24) Q+AFE 
(n=16)

P

General Data
Age (years) (SD)
Follow up  time (years) (range)
Parity (SD)

38 (4.7)
5.0 (2.4-11.4)

1.4 (0.6)

36 (4.9)
4.6 (2.5-11.4)

1.2 (0.4)

40 (3.5)
5.4 (2.4-9.3)

1.7 (0.6)

0.003
NS

0.008

Parks Score FI (n, %)
Continent 
Incontinent of flatus
Incontinent of liquid stool
Incontinent of solid stool

15 (37.5%)
5 (12.5%)
12 (30%
8 (20)

11 (45.8%)
3 (12.5%)
7 (29.2%)
3 (12.5%)

4 (25%)
2 (12.5%)

5 (31.25%)
5 (31.25%)

NS
NS
NS
NS

Incontinents scores (Mean, SD)
Parks
Vaizey
Wexner
Urinary Incontinence (ICIQ)

2.3 (1.2)
4.0 (4.7)
3.5 (3.6)
9.8 (4.3)

2.1 (1.1)
2.5 (2.8)
2.2 (2.4)
8.3 (3.2)

2.7 (1.2)
6.4 (5.9)
5.3 (4.3)
12 (4.9)

NS
0.008
0.006
0.070
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Urinary incontinence 
Complaints of UI were present in 48% (19 of 40) of women, with a mean ICIQ score 

of 9.8 (SD 4.3), which is considered moderate. Women with more extensive OASI tended to 
have more severe complaints of UI. Lowest scores were found in women with the smallest 
tears, grade 3a/3b, ICIQ 9 (1.1), and highest scores in those with larger tears, grade 3c, ICIQ 
12 (5.2), P=0.250.

Quality of life 
Thirty-two of 40 women returned the QOL questionnaire. Respondents did not differ 

from the entire group regarding age, follow-up time, or parity. Twenty-four women (75%) 
had an isolated EAS tear. Compared with women with a combined sphincter tear, they scored 
slightly better on all subscales. QOL subscale role limitations due to emotional problems 
showed the largest trend (P=0.060) (Fig. 3).
Figure 3 Quality of life scores (Rand-36). Total n=32. OASI obstetric anal sphincter injury. EAS exter-
nal anal sphincter defect only (grade 3a/3b OASI), n=24. EAS + IAS combined anal sphincter defect 
(grade 3c OASI), n=8. PF physical functioning, RL-P role limitation due to physical problems, P bodily 
pain, GH general health perception, V vitality, SF social functioning, RL-E role limitation due to emo-
tional problems. *P=0.06, mental health (MH). Scores of grade 3a/3b and grade 3c OASI are compared

Sexual function 
Thirty-two of 40 women also returned a current SF questionnaire. Mean total FSFI 

score of all 32 women was 23.1 (SD 9). The eight women with grade 3c OASI had the lowest 
scores, with a mean total FSFI of 21 (SD 12).Women with isolated EAS damage (grade 3a/3b) 
scored a mean FSFI of 23.6 (SD9). In the 3c group, 6/8 (75%) scored lower than the sexual 
dysfunction cutoff value against 13/24 (54%) in the 3a/3b group. Therefore, sexual dysfunction 
was present in 59% of all women evaluated during follow-up in 2011. Compared with FSFI 
cutoff values by Wiegel et al.[14], 3a/3b and 3c groups scored significantly lower on all subscales 
(P<0.001), with the lowest scores in the group with the largest OASI (Fig. 4).
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Figure 4 Sexual function assessed with the Female Sexual Function Index (FSFI). OASI obstetric anal 
sphincter injury. Total  n=32.  EAS  external sphincter defect only (grade 3a/3b OASI),  n= 24.  EAS + 
IAS combined sphincter defect (grade 3c OASI), n=8. Grade 3a/3b and grade 3c OASI are both com-
pared with cutoff control values from Wiegel et al [14]. *P < 0.001

Anorectal function evaluation
Sixteen of the 40 responders (40%) agreed to undergo followup AFE. Compared with 

women who answered questionnaires only, they were significantly older: 40 (SD 4.9) versus 
38 (SD 3.5) (P=0.030), had more vaginal deliveries: 1.7 (SD 0.6) versus 1.4 (SD 0.4) (P=0.008), 
and had more severe complaints of FI: Vaizey scores 6.4 (SD 5.9) versus 2.5 (SD 2.8); P=0.008. 
Degree of OASI did not differ from women who filled in questionnaires only. Of these 16 
women, 12 had at least one complaint of FI. Incontinence of solid stool was present in 31% 
(D 20%, W 20%, R 0%, S 60%), incontinence of liquid stool in 63% (D 0%,W 0%, R 17%, S 
83%), and incontinence of flatus in 75% (D 50%,W 33%, R 0%, S 17%). Four women had no 
anorectal complaints except for difficulty holding flatus once a month and were therefore 
considered continent.

Anal manometry and endosonography
Compared with 3 months after OASI, both the MBP and the MSP decreased. MBP in 

the anus decreased from 54 (SD 14) to 47 (SD 13) mmHg, P=0.030, and MSP decreased from 
41 (SD 20) to 34 (SD 14) mmHg, P=0.040. Rectal sensitivity did not change. Ten women had 
an isolated EAS (grade 3a/3b) defect, and six had a combined IAS and EAS defect (grade 3c). 
These two groups were comparable regarding age and parity. In women with isolated EAS 
injury, mean size of OASI was 69° in circumference (SD 35). In the six patients who had a 3c 
rupture, lacerations of the IAS had a mean radius of 90° in circumference (SD 32). Defects of 
the EAS had a mean radius of 105° in circumference (SD 16) and were all located anteriorly. 
Compared with women with isolated EAS damage, the six women with combined OASI had 
lower MBP and MSP and worse complaints of FI, P<0.050 (Table 2).
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Table 2 Patient characteristics and complaints of women who underwent AFE during follow up (n=16). 
EAS=external anal sphincter defect only (grade 3a/3b OASI). EAS & IAS=combined anal sphincter 
defect (grade 3c OASI). FI: faecal incontinence. UI: urine incontinence. Scores of grade 3a/3b and grade 
3c OASI are compared. NS=not significant.

Discussion
In this study, we evaluated clinical symptoms and anorectal function in women 5 years 

after they had undergone anal sphincteroplasty for third-degree OASI. Our study found that 
sexual dysfunction was present in the majority of women evaluated. Dysfunction was more 
prominent in women with larger obstetric injury. Vaginal delivery and its effect on pelvic 
floor muscles and nerves can have an adverse effect on short and long-term SF. When strain 
on the pelvic floor becomes more extensive and tissue gets damaged, normal SF is more likely 
to deteriorate. Additional nerve injury could lead to difficulty with sensation, arousal, and 
orgasm.[16] With a mean follow-up time of 4 years, Wagenius et al. showed more complaints 
of dyspareunia in 218 women with a history of OASI compared with 436 matched controls.
[17] Sexual complaints appear associated with OASI, and it seems that complaints become 
even more severe two decades after delivery.[18] However, a retrospective study by Pauls et 
al.[19] comparing 26 women who underwent anal sphincteroplasty for FI to matched controls 
showed no differences in SF. Interestingly, the authors found a positive correlation between 
severity of FI and poorer SF. 

Literature reports an incidence of third-degree OASI between 0.6% and 9% [20,21], with 
a prevalence of FI following primary anal sphincter repair varying from 15% to 61%.[22] Our 
study found overall prevalence rates of 20%, 50%, and 63% for FI of solid stool, liquid stool, 
and flatus, respectively. The prevalence of FI can be considered high; however, intensity of 
symptoms vary extensively. The high prevalence of FI found in this study may in part be 

Only EAS
n=10

EAS & IAS
n=6

P

General Data
Age (years)
Follow up  time (years)
Parity (SD)

40 (4)
5.6 (2.0)
1.7 (0.7)

40 (4)
4.9 (3.4)
1.7 (0.5)

NS
NS
NS

Manometry
MBP (mmHg)
MSP (mmHg)
SL (cm)
FS (cm)
URGE (ml)
MTV(ml)

53 (12)
39 (13)

3.3 (0.9)
67 (30)

118 (27)
226 (40)

40 (13)
25 (11)

2.9 (0.9)
57 (19)

125 (33)
203 (30)

0.04
0.04
NS
NS
NS
NS

Incontinents scores
Vaizey
Wexner
UI (ICIQ)

4.4 (5.4)
3.5 (3.6)
5.4 (6.2)

9.7 (5.6)
8.3 (3.9)
8.2 (7.3)

0.03
0.02
NS
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explained by the definition of FI we used and the degree of OASI investigated. This study 
mainly included patients with large OASI (grade 3b and 3c). However, complaints were still 
present in the majority of women included with grade 3a. Furthermore, the relative high 
mean patient age (33 years) at the time of vaginal delivery may have influenced results, as 
maternal age at time of delivery is a risk factor for developing FI. Zetterstorm et al. found a 
threefold increase in FI development following delivery between 20- and 30-year old women.
[23]

The possible sequelae of OASI, such as FI and sexual dysfunction, can have a profound 
impact on QOL. Samarasekera et al. found a reduction in QOL scores 14 years after OASI when 
comparing women who suffered a third-degree OASI with a control group without OASI. 
However, a recent case–control study by Palm et al. showed that despite an increased rate of FI 
after OASI, there was no significant reduction in experienced QOL.[24] We found a clear trend 
suggesting that women with larger OASI experience lower QOL. This was most pronounced 
in experienced role limitations due to emotional problems (P=0.060), emphasizing the social 
stress and invalidating nature of FI as a complaint.

Previous studies on OASI as an independent risk factor for UI development after 
vaginal delivery are not unambiguous.[25,26] Even though women with more severe OASI 
tended to have more complaints of UI, the hypothesis that larger OASI causes worse UI 
could not be proven in this study. However, additional pudendal nerve damage may be a 
confounder[27], and no data regarding SF or UI at baseline was present.

Using anal endosonography, sphincter defects are found in 54–91% of women with 
third- or fourth-degree OASI.[28] In the 16 women who underwent additional AFE, loss of 
anal pressures and complaints of FI were more pronounced in women with larger OASI, 
strongly suggesting a causal relationship. Aging, pudendal neuropathy, and additional injury 
from subsequent deliveries could have further impaired anorectal function. Aging is an 
important factor, as it is associated with reduced anal resting and squeeze pressures, reduced 
rectal compliance, and reduced rectal sensation. These changes all negatively influence the 
compensatory capacity of the continence-retaining mechanisms.[29,30] All women in the 
follow-up group were still premenopausal; therefore, a decrease in estrogens would not 
yet be an important factor. Regarding the nonresponders, some women may have found 
the questions too intimate; others could have had difficulty understanding Dutch. Patients 
without symptoms were probably less willing to participate. A potential selection bias might 
be present, as women who agreed to undergo additional AFE had more severe complaints 
than those who did not, as has been found in previous studies.[31]

Conclusion
Follow-up after third-degree OASI suggests poor anorectal and sexual function. 

Women with combined external and internal OASI show more deterioration in anorectal 
function and experience worse FI. Therefore, special attention should be paid to these women 
in order to mitigate these symptoms later in life.
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Abstract
Background
Anal pain is a well-known sequel of rubber band ligation (RBL). A plastic device, the anal 
cooler which can be frozen in the freezer, has been developed to reduce anal pain. It contains 
a mixture of glycols and has a minimum temperature of 4°C. This study was designed to 
investigate the efficacy of the anal cooler in pain relief after RBL. 

Patients and methods
Between 2009 and 2010, 100 patients who underwent RBL, were prospectively randomized 
into an anal cooler group (n=50) or a control group (n=50). The anal cooler-group was 
instructed to use the cooler when they had pain. All patients were asked to keep a pain diary 
(0= no pain; 10= extremely pain) and follow-up was performed after 3-6 weeks. 

Results
It was found that 24/50 patients (48%) and 31/50 (62%) needed oral analgesics in the anal 
cooler and control-groups respectively (NS). In total, 36/50 patients (72%) used the anal 
cooler. Of these, 9/36 patients (25%) noticed improvement. Of the remaining 27/36 patients 
(75%) who did not notice improvement, 5/36 patients (14%) found the insertion of the cooler 
uncomfortable and 1/36 patient (3%) experienced nausea. No complications occurred during 
or after the use of the cooler. The 14/50 patients (28%) who did not use the cooler, had a lower 
post-banding pain score compared to patients who used the cooler (1.4 vs 6.4; P<0.001). 

Conclusion
Although post-banding pain after RBL is usually mild, in case of post-banding pain, the anal 
cooler seems to relief anal pain in 25% of the patients who used the device. 
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Introduction
Symptomatic hemorrhoids are a common anorectal disorder.[1,2] However, the exact 

incidence of this disease is unknown, since many individuals do not seek medical help. 
Studies evaluating the epidemiology of hemorrhoids showed a prevalence of 4%.[3] Several 
options are available for the treatment of symptomatic hemorrhoids and can be categorised 
into conservative medical management, non-surgical treatments and surgical techniques. 
Conservative medical management, including topical ointments and dietary modification 
with fiber or laxatives, is the first step in the treatment of patients with Grade I hemorrhoids. 
[1] Patients who have continued symptoms or Grade II-III hemorrhoids may be candidates for 
minimally invasive non-surgical treatments, such as rubber band ligation (RBL), injection 
sclerotherapy, cryotherapy, infrared coagulation, laser therapy and diathermy coagulation.[1,4] 
Surgical techniques are reserved for large symptomatic hemorrhoids that have not responded 
to conservative and non-surgical treatments.[4] Although surgical hemorrhoidectomy is more 
effective, it is usually associated with a higher complication rate.[5,6] 

Of all the non-surgical procedures, RBL seems to be the preferred first-line treatment 
for internal haemorrhoids.[1] This procedure has been recognized as safe, effective and easy 
to perform.[7] However, it is often associated with post-banding pain. In the literature, post-
banding pain is documented with an incidence between 6 and 51%.[7-11] In those situations, 
Sitz baths, mild analgesics and stool softeners are indicated. Unfortunately, the efficacy of 
those methods to alleviate pain is disappointing. A special device, the anal cooler, has been 
developed to try to reduce anal pain (Fig. 1). The anal cooler which can be cooled in the 
freezer, is a cylindrical-shaped plastic device containing a mixture of glycols and has a 
minimum temperature of 4°C.

Figure 1 Anal cooler.

Application of cold has been used for many years as a non-pharmacological treatment 
for pain relief, particularly in acute soft tissue injury.[12] Benefits attributed to local cooling 
include reducing edema as a result of local vasoconstriction, slowing of cell metabolism, 
minimizing hemorrhage and decreasing the excitability of free nerve endings and peripheral 
nerve fibers which, all of which result in an increased pain threshold.[13,14] Therefore, it is 
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reasonable to assume that the use of the anal cooler would be beneficial for anal pain. The aim 
of the study was to investigate the effectiveness and potential side effects of the anal cooler to 
relieve pain following RBL.

Patients and methods
Between 2009 and 2010, 100 consecutive patients who were treated with RBL were 

included. All patients had symptomatical hemorroids and normal colonoscopy. The patients 
were prospectively randomized into two groups: the anal cooler group (n=50) and the control 
group (n=50). Patients in the anal cooler-group were instructed to keep the anal cooler in the 
freezer for at least 3 h prior to use and to use the anal cooler whenever they experienced anal 
pain. The anal cooler was then lubricated with vaseline and inserted into the anal canal and 
kept in place for up to 10-15 minutes (or for as long as it remained cold). The bulky part of 
the anal cooler remained outside the canal. If necessary they were allowed to use additional 
oral analgesics, such as paracetamol. Patients in the control-group were also instructed to 
use oral analgesics when necessary. The patients kept a diary, which included a visual analog 
scale (VAS) regarding post-banding anal pain and use of oral analgesics where no pain was 
recorded as zero (0) and extreme pain as ten (10). All patients completed structured self-
administered questionnaires regarding post-banding anal pain and analgesic requirements, 
and patient satisfaction was recorded. After 3-6 weeks, patients returned to our clinic for a new 
protoscopic examination and evaluation of the diary. Patients who remained symptomatic 
were re-treated. Ethical approval was obtained from the Medical Ethical Commission of the 
VU University Medical Center (2009/19).

Rubber band ligation
Rubber band ligation was performed in the standard manner. Patients were examined 

supine in the lithotomy position. The proctoscopy was introduced into the anal canal allowing 
excellent visual control of the suction ligator. After suction started, the patient was asked 
whether he/she felt any pain. If the patient felt pain, suction was discontinued and the ligator 
introduced further until suction did not create any discomfort. Applications of the RBL were 
all 1 to 2 cm above the dentate line.

Anal cooler
The anal cooler is a cylindrical shaped plastic device 10 cm in length and 1 cm in 

diameter, provided by Lonnecker Medical, Enschede, the Netherlands. It contains a mixture 
of polyglycols and has a minimum temperature of 4°C. Experimental studies in dogs have 
indicated that a similar device produces a fall of 10°C in temperature of the rectal submucosa, 
with a return to the initial value in 7 to 10 minutes.[15] For use, the anal cooler was placed into 
to freezer. After 3 h, the anal cooler was then lubricated with vaseline and inserted into the 
anal canal and kept in place for up to 10–15 min (or for as long as it remained cold). The bulky 
part of the anal cooler remained outside the canal (Fig. 1).

Statistical analysis
Results were described as means and proportions. Differences among the mean pain 

levels were analyzed using the Student’s t-test. Differences in the proportions were compared 
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using a Fisher’s exact test. Analyses were performed with the statistical software SPSS version 
15.0 (SPSS Inc., Chicago, USA).

Results
Pre-treatment data

The mean age of the 100 patients was 54 years (range 22-88; 45 females). The most 
frequent frequent symptom at presentation was bleeding (n=74). Other symptoms were 
prolapse (n=64), anal pain (n=33) and itching (n=26). Thirty-three patients had a previous 
treatment, including RBL (n=27), excisional hemorrhoidectomy (n=4) and sclerotherapy 
(n=1).

Treatment data
The mean number of bands applied per patient was 4 (range 1–8). After the treatment, 

50 patients were randomized to the anal cooler group and 50 patients into the control group 
(Fig. 2). The demographics of both groups were not significantly different. The mean session 
per patient was 1.6 (range 1-5).

Figure 2 Flowchart of 100 randomized patients.
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Post-treatment data
Fifty-four patients had a VAS-score ≥6. Nine of them sought medical advice prior to 

the planned follow-up visit. The mean VAS-score for post banding anal pain on the day of 
the procedure was 5.5 and was similar for anal cooler- and control-group (5.1 vs 5.8; NS). 
Twenty-four of the fifty (48%) in the cooler group and 31/50 patients (62%) in the control 
group required oral analgesics to relief the pain (NS) (Table 1). Of these, 15/50 (30%) and 
18/50 (36%) needed more than 2 tables analgesics. In total, 36/50 patients (72%) used the 
anal cooler which 9/36 patients (25%) reporting significant pain reduction. In these patients, 
the use of analgesics tended to be lower compared to patients who did not experience a 
symptomatic improvement with the cooler (33% vs 70%; P=0.11). 

In total, 3 patients, who noticed an improvement with the cooler, used analgesics and 2 
of these patients used the analgesics prophylactically due to fair of pain, and 1 patient needed 
additional analgesics on day 1 and 2 after RBL, because the cooler was deemed ineffective. Of 
the remaining 27/36 patients (75%), who did not have a symptomatic improvement with the 
use of the cooler, 5/36 (14%) found the insertion uncomfortable and 1/36 (3%) complained of 
nausea after the insertion of the anal cooler.
Table 1 Characteristics of anal cooler-group and control-group.
* P= 0.07  @ P< 0.001 % P= 0.02
¿ P= 0.03  # P= 0.04  † P< 0.001
$ P= 0.06  ¶ P< 0.001 ¥ P= 0.11
& P=0.052  + P=0.005  € P= 0.06
§ P< 0.001  ^ P= 0.01  ≤ P=0.002
± P=0.05   µ P< 0.001  

Anal cooler-group
n= 50 Control-

group
n= 50Pain relief 

with anal 
cooler

n= 9 (18%)

No pain relief 
with anal 

cooler
n= 27 (54%)

Not used
n = 14 (28%)

Age Year (range) 55 (29-64) 49 (25-72)*¿  57 (22-85)* 55 (30-88)¿

Gender
Female (n)
Male (n)

 3 (33%)
 6 (67%)

10 (37%)
 17 (63%)

8 (57%)
6 (43%)

24 (48%)
26 (52%)

History
First treatment (n)
Recurrence after RBL (n)
Recurrence after sclerosis (n)
Recurrence after surgery (n)

6 (67%)
3 (33%)

0
0

21 (78%)
 5 (19%)
1 (4%)

0

9 (64%)
4 (29%)

0
1 (7%)

32 (64%)
15 (30%)

3 (6%)
0

Clinical presentation
Bleeding (n)
Pruritis (n)
Pain (n)
Prolapse (n)

8 (89%)
2 (22%)
3 (33%)
3 (33%)

 21 (78%)
7 (26%)

14 (52%)
19 (70%)

11 (79%)
4 (29%)
2 (14%)

10 (71%)

34 (68%)
13 (26%)
14 (28%)
32 (64%)
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The main complaint of patients who did not experience improvement was that the 
cooler was not cold enough. Five minutes after insertion, the temperature of the anal cooler 
increased to the body temperature. No complications occurred during or after the use of the 
anal cooler. No differences were found between patients who noticed improvement with the 
anal cooler and patients who did not.

The 14/50 patients (28%) who did not use the anal cooler, had a significantly lower 
post-banding VAS-score compared to patients who used the anal cooler. Two of these patients 
(14%) needed pain medication and did not try the anal cooler, because of fear for pain during 
insertion. 

Complications RBL
Besides post-banding pain, other complications were rectal bleeding (3%), localized 

infection without abscess or fever (1%), post-infection polyp (1%) and urinary retention 
(1%). Two patients who were not using oral anticoagulants required hospitalization for rectal 
bleeding which was treated conservatively without need for blood transfusion. 

Anal cooler-group
n= 50 Control-

group
n= 50Pain relief 

with anal 
cooler

n= 9 (18%)

No pain relief 
with anal 

cooler
n= 27 (54%)

Not used
n = 14 (28%)

Defecation
Frequency (mean)
Consistency

-Soft (n)
-Normal (n)
-Hard (n)
-Variable (n)                   

1.6 per day

3 (33%)
6 (67%)

0
0

1.2 per day

6 (22%)
18 (67%)

1 (4%)
2 (7%)

1.6 per day

3 (21%)
9 (64%)
2 (14%)

0

1.4 per day
 

16 (32%)
21 (42%)
7 (14%)
6 (12%)

Number of ligations 
Mean (range) 3.1 (1.3)$ 4.0 (1.1)$ 3.5 (1.4) 4.2 (2-8)

Total times of using cooler  
Mean 4.3 3.5 0 -

Post-banding pain 
(mean VAS-score)

Day 0
Day +1
Day +2
Day +3

5.1 (SD: 2.4)&

4.7 (SD: 2.1)#

1.7 (SD: 2.3)^

1.7 (SD: 2.2)%

7.1 (SD 2.6)&§±

6.6 (SD:2.4)# ¶+

5.0 (SD3.2)^µ

4.6 (SD: 3.1)%†

1.4 (SD 1.9)§@

0.6 (SD 1.2)¶@

0.8 (SD 1.5)µ@

0.6 (SD 1.1)†@

5.8 (SD 2.7)±@

4.7 (SD 3.0) +@

3.8 (SD 3.0)@

3.2 (SD 2.9)@

Pharmacologic therapy for 
pain  (n) 3 (33%)¥ 19 (70%)¥€≤ 2 (14%)€ 31 (62%)≤

RBL sessions per patient
Mean (range) 1.4 (1-3) 1.4 (1-3) 1.9 (1-5) 1.5 (1-4)
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Discussion
Anal pain is a well-known sequel of RBL. In this study, 54% of the patients had a 

VAS-score ≥6 and 55% requiring oral analgesics. The anal cooler relieved anal pain in 25% of 
the patients. Its use tended to decrease the analgesic requirement, however, this effect failed 
to reach statistical significance due to a small sample size. The use of the anal cooler had no 
serious side-effects. 

In the last few decades, local cooling has been used with some frequency in management 
of acute local tissue injury, such as perianal trauma as well as after minor surgical intervention 
and in the treatment of anal fissure.[16-19] Furthermore, in small studies, local cooling has been 
suggested to relief symptoms of hemorrhoids.[15,20,21] A reduction of the soft tissue temperature 
by 10°C decreases local cell metabolism, reducing edema by constriction of the peripheral 
blood vessels, as well as minimizing hemorrhage and diminishing the excitability of free nerve 
endings and peripheral nerve fibers; each of which results in an increased pain threshold.[13,14]

Notwithstanding, the anal cooler was only effective in 25% of the patients who used it 
consistently. In some cases, the potential benefit was mitigated by reportedly painful insertion 
of the device. For a beneficial effect, an application time for at least 10 to 15 minutes is necessary 
and it is necessary that the patient continue to insert the cooler despite initial discomfort. 
In this respect, a beneficial effect may potentially occur if the anal cooler is lubricated with 
lidocaine gel rather than vaseline. The second most likely reason for the limited efficacy of 
the anal cooler was that it was not cool enough and the time that the cooler stayed cool was 
probably too short. In this regard, it might be useful to add water to the mixture of the anal 
cooler so as to improve its freezing characteristics and reduce the temperature. The third 
reason for a relative lack of efficacy is the ease of use of the device. The anal cooler needs 
to be kept in the freezer and requires an application time of 10 to 15 minutes which may be 
inconvenient for working patient.   

Conclusion
In conclusion, the results of this prospectively randomized trial show that post-

banding pain is usually mild. In case of post-banding pain, it is the anal cooler seems to relief 
anal pain in 25% of the patients who used the device.
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Summary
As mentioned in part I, the thesis covers many common proctology dilemmas in 

clinical practice. Anorectal disorders are often difficult to treat. Clinician should recognize to 
implement the most cost-effective evaluation and treatment. Anorectal physiology is complex. 
It involves the pelvic floor muscles, motor and sensory neural pathways and is intimately 
related to the colon physiology. 

Fecal incontinence
Fecal incontinence is defined as uncontrolled passage of fecal material. In chapter 2 

we comprehensively examined the anorectal function in patients with fecal incontinence and 
compared these findings to patients without fecal incontinence. Incontinent and continent 
patients showed significant differences, but had a substantial overlap in anorectal manometry 
and anal endosonography results, which supported the multi-causality of fecal incontinence. 

The risk factors that were evaluated in the study were appropriately selected as they 
usefully predict the risk of fecal incontinence. The statistical model showed which risk 
factor was relatively more important. The predictors in women were age, stool consistency, 
anal pressures, rectal capacity, and internal and external sphincter defects. The area under 
the ROC-curve was 0.84 (P<0.001, 95%CI: 0.80-0.87). Using a cut-off point of 0.4, fecal 
incontinence was predicted with sensitivity, specificity, positive and negative predictive values 
of 86%, 68%, 74% and 82% respectively. The simplified model was practical and might be 
useful in counselling patients about their expected outcome after stoma closure.

Since there is an overlap in anorectal manometry and endosonography findings 
between incontinent and continent patients and little correlation between these tests, it is 
justifiable to question their utility in the routine work-up of incontinent patients. In particular 
as the treatment options for fecal incontinence are limited.

Assessment should begin with a thorough clinical work-up. A detailed medical history 
and physical examination with a digital examination are mandatory. In general, the etiology 
of fecal incontinence becomes obvious. Patients with diarrhea or proctitis need further 
evaluation and targeted treatment. Following this, conservative measures should be applied; 
including regulation of bowel habit with bulking agents to produce a predictable pattern may 
help to avoid the need for defecation at inconvenient times. If there is no improvement, the 
next option is physiotherapy or biofeedback with or without the use of electro-stimulation. 
If the patient remains incontinent after conservative treatment, further investigation by anal 
endosonography to exclude an anal sphincter defect would be appropriate. If a significant 
sphincter defect is demonstrated, the patient can be referred for surgical correction.

In chapter 3 we showed that patients with large sphincter defects tended to have lower 
MBP (P=0.09) and shorter SL (P=0.07) than patients without sphincter defects, but anorectal 
manometry could not differentiate between patients with and without defects, therefore anal 
manometry is not routinely recommended in the initial evaluation of fecal incontinence. 
Anorectal manometry is also indicated when other surgical therapies are being considered, 
such as sacral nerve stimulation, gracilis plasty and artificial bowel sphincter creation.
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In chapter 4 we evaluated the efficacy and safety of a potential treatment of fecal 
incontinence named SECCA. The SECCA procedure provides delivery of temperature-
controlled radiofrequency energy in the anal canal. It is an ambulatory procedure and can 
be performed using conscious sedation, which avoids the complications associated with 
general anaesthesia and prolonged hospitalization. In the study we included 31 patients who 
had failed full conservative management for fecal incontinence. The patients were followed 
up for 3 years. Unfortunately, the far minority of patients reported a clinically significant 
response. The Vaizey score of all patients was 18 (SD 3), 14 (SD 4), 14 (SD 4) and 15 (SD 4), 
at baseline, 6 months and 1 and 3 years. Three years after the SECCA procedure, two patients 
had maintained a ≥ 50% decrease in Vaizey score. 

Constipation
Chronic constipation is a common disorder. Patients are usually referred for anorectal 

testing, because they have not responded to lifestyle measures and laxatives. While anorectal 
tests are necessary to diagnose defecatory disorders, recent studies highlight the utility of 
a careful digital rectal examination. In chapter 5 we investigate the diagnostic potential of 
anorectal testing in women with constipation in order to identify treatable conditions. In the 
study 113 women were referred and classified as idiopathic constipation (n=100), neurological 
disorder (n=8) and others (n=5). Of the 100 women with idiopathic constipation, clinical 
examination identified 25 (25%) with hypertonia of the pelvic floor (dyssynergic pelvic floor) 
and 15 (15%) with a rectocele. Thus, on clinical examination in 40% of women with idiopathic 
constipation potentially treatable conditions were found, which emphasize the importance of 
a careful clinical examination. In the current financial climate, with cut-backs in healthcare 
spending, the judicious use of technology is an important issue. Additional testing should be 
reserved for selected cases with constipation since childhood or patients in whom a (sub)total 
colectomy is being considered. 

The initial management of chronic idiopathic constipation includes behaviour 
modification and dietary changes. For patients who do not respond to this management, 
laxatives represent an alternative therapy. A variety of laxatives are available for treating 
constipation: bulk forming, osmotic and stimulant laxatives. Osmotic laxatives, particularly 
polyethylene glycol (PEG) preparations are trend setting in the constipation market. PEG 
preparations are relatively save, inexpensive, widely used and are even better than lactulose 
in improving stool frequency and consistency. In chapter 6 three commonly used PEG 3350 
preparations, often prescribed for chronic constipation, Molaxole®, Movicol®, and Laxtra 
Orange® were compared in taste and the preference was evaluated. It was a randomized, 
double-blind study, which involved 100 volunteers. We showed that the orange flavor of 
Laxtra Orange® was significantly better tasting than the lemon flavor of Molaxole® and the 
lime and lemon flavor of Movicol®.

Perianal complaints in patients with inflammatory bowel disease
Perianal complaints and lesions are an important clinical feature of Crohn’s disease 

and have been described to occur in a wide range of 25-80% of patients. Less is known about 
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the correlation between perianal lesions and ulcerative colitis. 
Fecal incontinence is one of the main anorectal complaints of patients with inflammatory 

bowel disease (IBD). Besides attributable to diarrhea, this is often due to damage of the anal 
sphincter caused by perianal fistulas, anal fibrosis or surgery. Furthermore, fecal incontinence 
can be caused by proctitis due to a reduced rectal capacity and in patients with ileal pouch 
anal anastomosis. The capacity and distensibility of the pouch and the efficiency of the pouch 
evacuation plays a role in continence. Soiling can be caused by fistula’s as well as damage to 
the sphincter. Pain can be due to abscesses and fissures. These burdensome clinical features of 
(peri)anal disease all contribute to a sizeably decrease of the overall quality of life.  

In chapter 7 we described the long-term course of anorectal complains and function 
in a single centre cohort patients suffering from IBD with perianal lesions. After 14 years 
follow-up of IBD patients with previous anorectal complaints, approximately more than half 
of the patients still have mild complaints. Even the 58% patients with a deviating stoma have 
persisting anorectal complaints. In 25% patients, an abnormal anorectal function was found 
at baseline, which unfortunately persisted in the long run, negatively influencing patients’ 
quality of life.

Perianal complaints in women after third-degree obstetric anal sphincter injury
Third-degree obstetric anal sphincter injury (OASI) is a vaginal tear with clinical 

disruption of the perineum with total separation of the anal sphincters, with or without a 
breach of the anal epithelium. Fecal incontinence is a frequent problem after childbirth. 
After delivery, some improvement of complaints can be expected in the first months. This 
is due to partial recovery of the pelvic floor muscles and pudendal nerve. However, many 
women will (again) develop complaints of fecal incontinence later in life attributable to OASI, 
aging, sphincter atrophy, or subsequent deliveries with concomitant nerve damage. Sexual 
complaints are associated with anal sphincter injury as well. 

In chapter 8 we evaluated clinical symptoms and anorectal function in women 5 
years after they had undergone anal sphincteroplasty for third-degree OASI. Prevalence of 
fecal incontinence was 63% flatus, 50% liquid stool, and 20% solid stool. Sexual dysfunction, 
including sexual arousal, orgasm, satisfaction or pain, was present in 59%. Follow-up after 
third-degree OASI suggests poor anorectal and sexual function. Therefore, special attention 
should be paid to these women in order to mitigate these symptoms later in life.

Hemorroids
Hemorrhoids are the most prevalent anorectal disorder. Of all the non-surgical 

procedures, rubber bandligation (RBL) seems to be the preferred first-line treatment for 
internal hemorrhoids. Anal pain is a well-known sequel of RBL. In those situations, Sitz 
baths, mild analgesics and stool softeners are indicated. Unfortunately, the efficacy of those 
methods to alleviate pain is disappointing. In chapter 9 we evaluated a special device, the anal 
cooler, in the relief of pain following RBL. The anal cooler which can be cooled in the freezer, 
is a cylindrical-shaped plastic device containing a mixture of glycols and has a minimum 
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temperature of 4 Celsius degree. In the study, 54% of the patients had a VAS-score > 6 with 
55% requiring oral analgesics. The anal cooler relieved anal pain in 25% of the patients who 
actually used it, therefore may be worthwhile trying the anal cooler.

Future Perspective
Anorectal manometry and anal endosonography are the most widely performed test 

for the assessment of anal sphincter function and anorectal co-ordination. Its primary value 
is in fecal incontinence and constipation. There have been many developments.

Traditionally, manometry has been performed using solid-state or water-perfused 
catheters with a limited number of recording channels. A relatively new method, high-
resolution anorectal manometry (HRAM) uses a catheter with 12 micro transducers, each 
of which measures circumferential pressure by means of a unidirectional pressure sensor 
embedded with silicone gel. Ten sensors are spaced at 6-mm intervals along the anal canal. 
The proximal sensor is embedded in a rectal balloon and the most distal is used as an external 
reference (MMS, Enschede, the Netherlands).[1]  

Another newer method which has even more sensors is high definition 3-D anorectal 
pressure topography. It has 256 pressure sensors that are arranged in 16 rows with each row 
having 16 circumferentially oriented sensors. The larger number of sensors provides more 
pressure recordings which can more clearly display pressures with minimal movement 
artefacts (ManoviewTM, Sierra Scientific Instruments., Los Angeles, Ca, USA).[2] 

Besides a more precise measurement, the high resolution methods has been 
considered more easy to perform, because the conventional manometry requires placement 
of the recording sensors more precisely within the anal sphincter, as catheter movement with 
anorectal maneuvers could confound the values. Moreover, the high resolution methods use 
a computerized display systems with color-coded contour plots which allow intuitive visual 
interpretation. Finally, it has been suggested that high-resolution methods lead to shorter 
procedure times.[3]

(3D) HRAM correlates well with the results obtained using a the traditional manometry 
catheters and provides reproducible topographic assessment of anorectal motor and sensory 
function.[3,4]

Three dimensional anal endosonography is the gold standard in the morphologic 
evaluation of anal sphincter defects, but high resolution anorectal manometry used in 
combination may offer an extra dimension through functional evaluation of the sphincter. 
For instance, patients with perianal fistulas (3D) HRAM can be useful in selecting patients for 
the type of surgery and the risk of postoperative fecal incontinence.

However, is the (3D) HRAM is more expensive and fragile than the traditional 
technique. The (3D) HRAM probe is approximately twice the diameter and rigid and does 
not conform to the anorectal angle. Furthermore, some have argued that their utility may be 
similar but not clinically superior to conventional water perfused manometry. 

New International Guidelines are being developed for standardisation of anal 
manometry, where the HRAM is going to be the standard because it provides so much more 
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information. (Ascona II  Advances in Clinical Measurement of Gastrointestinal Motility and 
Function, 19-24 April 2015, Ascona, Switserland).

Clinician should recognize to implement the most cost-effective evaluation and 
treatment. New methods need to be critically evaluated relative to reimbursements prior 
to implementing such systems into routine clinical practice. More prospective studies are 
needed to confirm the clinical utility in pelvic floor disorders.
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Samenvatting
Anorectale klachten zijn buitengewoon hinderlijk en sociaal invaliderend. Vaak 

voorkomende anorectale klachten zijn fecale incontinentie, bekkenbodem hypertonie met 
obstipatie, hemorroïden, fissura ani, peri-anale fistels, anale jeuk en anale pijn. 

Ondanks de geavanceerde onderzoeksmogelijkheden vormen een goede anamnese en 
gericht lichamelijk onderzoek met rectaal toucher en eventueel vaginaal toucher de basis om 
tot een goede diagnose te komen. 

Lichamelijk onderzoek
Het lichamelijk onderzoek bij een patiënt met anale klachten omvat naast onderzoek 

van de buik ook rectaal toucher. Bij vrouwen dient soms ook vaginaal toucher plaats te vinden. 
Er zijn nog veel artsen en patiënten die opzien tegen rectaal toucher.

Bij elke stap wordt aan de patiënt uitgelegd wat er gaat gebeuren. Het is gebruikelijk 
dat de patiënt op zijn linker zij ligt. De arts begint met inspectie van de huid rondom de anus. 
Er wordt gelet op erosies, ‘skin tags’ (anale bindweefsel stukjes), anale fissuren en externe 
hemorroïden. Vervolgens wordt de patiënt gevraagd te persen, waarbij wordt gekeken naar 
een mucosale of rectumprolaps (uit de anus) of een rectocele (uitpuilend uit de vagina).

Na inspectie wordt rectaal toucher verricht. Eerst wordt in rust de druk van de sfincter 
beoordeeld. Er wordt gelet op pijn, eventuele fissuur en het aspect van de feces in het rectum. 
Bij vrouwelijke patiënten wordt tevens gevoeld of de rectumvoorwand prolabeert in de 
vagina. Vervolgens wordt de patiënt gevraagd aan te spannen. Hierbij wordt de knijpkracht 
van de externe sfincter en de bekkenbodem beoordeeld. Tenslotte wordt de patiënt gevraagd 
te persen. De onderzoeker voelt hierbij naar het ontspannen van de bekkenbodem en van 
de musculus puborectalis in het bijzonder. Dit doet men door de vinger aan de musculus 
puborectalis te haken. Bij niet-voelbare relaxatie kan het zijn dat de opdracht verkeerd is 
begrepen, maar meestal wijst een niet-voelbare relaxatie op onvoldoende controle over de 
bekkenbodemspier. Na het voorzichtig verwijderen van de vinger wordt de handschoen 
geïnspecteerd op het achterblijven van bloedsporen.

Aanvullend onderzoek
Routine aanvullend onderzoek wordt niet geadviseerd bij patiënten met fecale 

incontinentie en chronische obstipatie. Uiteraard bij alarmsymptomen en niet-pluis gevoel 
dient de patiënt verwezen te worden naar specialist voor verder onderzoek, waarbij ondermeer 
endoscopisch onderzoek van het colon (de dikke darm) zal gebeuren. Bij aanvullend onderzoek 
bij patiënten met fecale incontinentie en chronische obstipatie die onvoldoende reageren op 
conservatieve behandeling kan worden gedacht aan anorectaal functieonderzoek, bestaande 
uit anorectale manometrie en anale endoechografie. Defecografie en colonpassagetijd worden 
ook wel verricht.

Anorectale manometrie geeft informatie over de functie van de anorectale kanaal. 
Bij dit onderzoek wordt er in de anus een katheter met drukmeetpunten ingebracht. Aan 
de tip van de katheter is een ballon bevestigd die met lucht of water gevuld kan worden. Bij 
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de anorectale manometrie wordt er gekeken naar 1. rustdruk; 2. knijpkracht; 3. relaxatie na 
persen; 4. interne sfincter reflex; 5. sfincter lengte; 6. eerste sensatie; 7. aandrangsensatie; 8. 
maximale capaciteit. 

Bij anale endoechografie kunnen goede afbeeldingen van het rectum en de sfincter 
worden gemaakt. Met de starre endoechokop met een roterende transducer kunnen er 
beelden van 360 graden worden gemaakt van het rectum, de musculus puborectalis, de 
externe sfincter, de interne sfincter en de submucosa. 

Fecale incontinentie
Fecale incontinentie wordt gedefinieerd als het ongewild verlies van gas of feces. De 

oorzaak van incontinentie is vaak multifactorieel bepaald. In hoofdstuk 2 wordt de anorectale 
functie van incontinente met continente patiënten vergeleken. Incontinente patiënten hadden 
gemiddeld lagere drukken, maar er bestond een grote overlap in deze drukken. Risicofactoren 
voor het ontwikkelen van fecale incontinentie bij vrouwen waren: leeftijd, consistentie van 
de ontlasting, lage anale drukken, kleine rectale capaciteit en sfincter defecten. Met deze 
risicofactoren werd een formule ontwikkeld om het risico op fecale incontinentie in te 
schatten. De formule kan nuttig zijn bij het voorspellen van fecale incontinentie bij patiënten 
na het opheffen van een stoma. 

Gezien de grote overlap in de resultaten van de anorectale manometrie en de anale 
endoechografie, wordt aan de meerwaarde van deze onderzoeken getwijfeld. In hoofdstuk 
3 is er gekeken naar de meerwaarde van de anorectale manometrie en anale endoechografie 
bij patiënten met fecale incontinentie die geen baat hadden bij de conservatieve behandeling. 
We hebben laten zien dat patiënten met een groot sfincter defect een lagere rustdruk en een 
kortere sfincter hadden dan patiënten zonder sfincter defect. Met de manometrie kon geen 
onderscheid worden gemaakt tussen patiënten met wel of geen sfincter defect. Dit is van 
belang om te weten, omdat patiënten met een groot sfincter defect verwezen kunnen worden 
voor sfincterplastiek. Om deze reden hoeft anorectaal functie onderzoek niet routinematige te 
worden verricht bij patiënten met fecale incontinentie. Anorectale manometrie kan verricht 
worden indien chirurgische behandeling wordt overwogen. 

In hoofdstuk 4 wordt de effectiviteit en veiligheid van de SECCA geëvalueerd. 
SECCA is een behandeling waarbij radiofrequente energie wordt afgeleverd in de anus 
via een proctoscoop met naaldjes. De procedure gebeurt onder sedatie (roesje) en behoeft 
hierdoor geen ziekenhuisopname. In totaal waren er 31 patiënten met fecale incontinentie 
geïncludeerd. De patiënten werden gedurende 3 jaar vervolgd. Helaas liet de SECCA 
behandeling onvoldoende resultaat zien. De Vaizey score van alle patiënten was 18 (SD 3) 
op baseline, 14 (SD 4) na 6 maanden, 14 (SD 4) na 1 jaar en 15 (SD 4) na 3 jaar. Drie jaar na 
de SECCA behandeling hadden 2 patiënten ≥50% daling in de Vaizey score. De Vaizey score 
geeft de ernst van de incontinentie weer. Hoe hoger de score, hoe ernstiger de incontinentie.

Obstipatie
Obstipatie is een vaak voorkomende aandoening. Vaak worden patiënten met 

obstipatie verwezen voor anorectaal functie onderzoek. Bij patiënten met obstipatie wordt 
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vrijwel nooit afwijkende anale drukken waargenomen. Ook al worden er afwijkende drukken 
gevonden, zal dit in het algemeen geen invloed hebben op de behandeling. In hoofdstuk 5 is er 
gekeken naar de meerwaarde van anorectaal functie onderzoek bij patiënten met chronische 
obstipatie. De drukken die werden gemeten kwamen overeen met rectaal toucher. Ook hier 
was er een grote overlap in drukken tussen gezonde mensen en patiënten met obstipatie. 

Verder bleek uit de studie dat bij 40% van de verwezen vrouwen met chronische 
obstipatie bij lichamelijk onderzoek potentiële behandelbare aandoeningen waren gevonden. 
Het betrof in totaal 100 vrouwen met chronische obstipatie die verwezen waren naar de 
polikliniek MDL in het VU medisch centrum door huisartsen, chirurgen, internisten en MDL-
artsen uit andere ziekenhuizen. Reeds bij lichamelijk onderzoek werd bij 25% een rectokèle 
en bij 15% hypertonie van de bekkenbodem gevonden, hetgeen het belang van rectaal en 
vaginaal toucher benadrukt bij patiënten met obstipatie. Rectokèle is het prolaberen van de 
rectale wand in de vagina. Er wordt gesproken van hypertonie van de bekkenbodem indien 
de musculus puborectalis bij drie pogingen niet relaxeert bij persen. 

In hoofdstuk 6 hebben we de smaak van de drie PEG 3350 preparaten die vaak 
worden voorgeschreven bij chronische obstipatie vergeleken. PEG 3350 is een laxeermiddel 
dat voorkomt dat vocht uit de ontlasting wordt onttrokken waardoor deze zacht blijft. Het 
was een gerandomiseerde en dubbel geblindeerde studie met 100 vrijwilligers. De vrijwilligers 
werden gevraagd van een slokje te proeven van Molaxole®, Movicol®, en Laxtra Orange®. Uit de 
studie bleek dat Laxtra Orange® beter smaakte dan Molaxole® en Movicol®. 

Perianale klachten bij patiënten met een chronische darmontsteking 
Ongeveer 25-80% van de patiënten met de ziekte van Crohn hebben perianale klachten. 

De prevalentie van perianale klachten bij patiënten met colitis ulcerosa is onduidelijk. 
Hoofdstuk 7 beschrijft een groep patiënten met chronische darmontsteking met 

perianale klachten in de voorgeschiedenis die voor 14 jaar waren vervolgd. Na 14 jaar bleek 
dat ongeveer iets meer dan de helft van deze patiënten nog steeds last hebben van milde 
perianale klachten, zoals soiling, fecale incontinentie en fisteling. 

Perianale klachten bij vrouwen na een totaalruptuur 
Men spreekt van een totaalruptuur indien bij de bevalling de anale kringspier wordt 

beschadigd. Vrouwen na totaalruptuur kunnen last krijgen van fecale incontinentie en 
seksuele dysfunctie. Hoofdstuk 8 evalueert de perianale klachten bij vrouwen 5 jaar na een 
totaal ruptuur. De prevalentie van fecale incontinentie was 63% voor flatus, 50% voor dunne 
ontlasting, en 20% voor vaste ontlasting. Betreffende klachten op seksuele gebied had 59% 
klachten van verlangen, opwinding, orgasme of pijn. 

Hemorroïden
Hemorroïden zijn de meest voorkomende perianale klachten. Rubber bandligatie is de 

eerst aangewezen behandeling bij hemorroïden. Hoofdstuk 9 gaat over de effectiviteit van de 
anale koeler bij pijnbestrijding na rubber bandligatie. Iets meer dan de helft van de patiënten 
geeft een VAS > 6 aan na rubber bandligatie, waarvan 55% orale analgetica nodig heeft. VAS 
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is een schaal om pijn aan te geven (0 geen pijn; 10 extreme pijn). De anale koeler was effectief 
bij 25% van de patiënten met anale pijn. 

Toekomst perspectief
Anorectale manometrie en anale endoechografie zijn vaak gebruikte testen voor het 

onderzoeken van de anale functie en de anorectale coördinatie. 
Traditioneel werd anorectale manometrie uitgevoerd met een solid-state of een 

water geperfundeerde katheters met 2-4 drukpunten. Een relatief nieuwe methode, de Hoge 
Resolutie Anorectale Manometrie (HRAM) meet de druk in het anorectum met een groot 
aantal sensoren die dichtbij elkaar liggen. HRAM maakt gebruik van een katheter met 12 
sensors, waarvan 10 sensoren met een interval van 6 mm in het anale kanaal zich bevinden, 
een proximale in een rectale ballon en de meest distale als externe referentie. Omdat de 
afstand tussen de sensoren kleiner is, kan er nauwkeuriger worden geïnterpoleerd. (MMS, 
Enschede, the Netherlands).[1] 

Een andere nieuwe methode is Hoge Definitie 3D anorectale manometrie. Deze 
katheter heeft zelfs meer sensoren, namelijk 256, die gerangschikt zijn in 16 rijen met 16 
circulaire georiënteerde sensoren. Artefacten als gevolg van beperkte verplaatsingen van de 
katheter zijn veel minder storend. (ManoviewTM, Sierra Scientific Instruments., Los Angeles, 
Ca, USA).[2] 

Hoge Resolutie Manometrie en Hoge Definitie 3D zijn een relatief eenvoudig 
uitvoerbare onderzoeken. Gesuggereerd wordt dat deze methodes makkelijker uitvoerbaar 
zijn dan de conventionele manometrie, omdat bij de conventionele manometrie nauwkeuriger 
gewerkt moet worden wegens minder sensoren en hierdoor bij verplaatsing van de katheter 
meer meetfouten kunnen worden gemaakt. De meetgegevens bij de nieuwe methodes worden 
makkelijker en sneller geïnterpreteerd doordat naast de conventionele weergave van de 
drukken, de drukken met behulp van een computerprogramma ook omgezet kunnen worden 
in een kleurenfiguur. 

Helaas zijn de nieuwe methodes duurder dan de traditionele manometrie. De vraag 
rijst of de nieuwe methodes ook meerwaarde hebben. Toekomstige studies zouden zich 
moeten richten op de additionele waarde van deze nieuwe methodes ten opzichte van de 
traditionele manometrie en of dit kosteneffectief is. 

Nieuwe internationale richtlijnen worden ontwikkeld voor standaardisatie van de 
anale manometrie, waarbij er gekozen wordt voor HRAM, omdat dit meer informatie geeft 
dan de traditionele methode. (Ascona II Advances in Clinical Measurement of Gastrointestinal 
Motility and Function, 19-24 april 2015, Ascona, Switserland)
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肛直腸疾病是一種比較難治癒的病症，因此臨床醫生應該採用有效且具成本

效益的評估方法和治療方案。複雜的肛腸生理結構涉及到盆底肌肉、感覺和運動神

經通路以及結腸生理，而且各部分都是息息相關的。直腸和肛門疾病會給病人的生

活帶來種種的困擾，常見的直腸肛門疾病有便秘、肛門失禁、骨盆底功能障礙、肛

瘺、痔瘡、肛門裂縫、肛管狹窄、肛周膿腫、直腸癌等等。 

在針對肛腸生理的機能檢查中，最常見的診斷方法包括肛管直腸測壓（肛門直

腸測壓）和肛門超聲波檢查（直腸腔內超聲）。

解剖生理學

肛管、直腸肌肉有兩組功能不同的肌肉，一為隨意肌，位於肛管之外，即肛管

外括約肌與提肛肌；另一為不隨意肌，在肛管壁內，即肛管內括約肌；中間肌層為

聯合縱肌，既有隨意肌又有不隨意肌纖維，但以後者居多。以上肌肉能保持肛管閉

合及開放。

盆底的提肛肌是人體中變異最大的肌肉，提肛肌是直腸周圍組成的一層肌肉，

分別由恥骨尾骨肌、恥骨直腸肌、回腸尾骨肌及髂骨尾骨肌四部分組成。其中恥骨

直腸肌特別重要，因其收縮可增加肛管直腸交接處的角度(直腸向下向前、肛管向下

向後)，從而形成「肛直角」，此角度對控制排便起到很大的作用。

肛管外括約肌的功能是：平時閉合肛管；排便時舒張，幫助排便；排便後又立

即使肛管閉合。而肛管內括約肌是一組不隨意肌，受著植物神經控制。未排便時，

內括約肌呈持續不自主地保持收縮狀態，閉合肛管；當直腸內糞便達到一定份量

時，通過直腸內的壓力感受器和齒狀線區的排便感受器，反射性引起內括約肌舒張

排出糞便排便時，有「逼」的作用，將糞塊擠出，使肛管排空。

肛管直腸測壓

肛管直腸測壓是一種通過電腦檢測排便功能的方法，具有無創傷、準確的優

點，對排便異常患者的診治有著重要指標意義。肛門直腸測是一種較為簡單且安全

的檢查，受檢者除了有可能因為檢查過程氣囊的擴張而出現直腸膨脹感覺外，基本

無重大痛楚。在檢查過程中受檢者須保持鎮靜，切忌緊張，根據醫生的指導展示展

現作用力收縮肛門（屏大便動作）和用力模擬排便等動作，以便得出準確的結果。 

肛門直腸測壓主要檢測以下6個指標︰ 

1.最大靜息壓力：指肛管內外括約肌的壓力總和，一般內括約肌壓力占80％，

外括約肌壓力占20％，靜息壓力增高主要見於患者有盆底失弛緩綜合症，便秘

和肛裂。
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2.最大自主性收縮壓：反映肛門外括約肌及恥骨直腸肌功能 。

3.排便壓力

4.直腸肛門抑制反射（RAIR）：直腸擴張引起的肛門內括約肌抑制性反射。正

常生理情況下，直腸擴張由大腦皮層控制，在糞便通過直腸引起直腸擴張後引

起內肛門括約肌反射性舒張。先天性巨結腸病人，RAIR可消失或減弱。

5.括約肌長度。

6.直腸容量感覺閾值，包括引起感覺的最小容量及最大耐受容量閾值。

肛門超聲波

肛門超聲波來檢查肛門約括肌的完整性。儀器可以發射聲波，感測器用以發送

和接收聲波。體內的流體和組織將聲波反射回來，就得到360度直腸，恥骨直腸，外

括約肌，內括約肌及並黏膜下層結構成像圖。

第二章

在此章研究中，女性患上失禁的機會率相對會比男性高，而可能增加患病機會

的因素包括：年齡，糞便的軟硬性，肛門的壓力相對低，直腸的容量，外括約肌和

內括約肌損缺。而根據上述的因素，此章研究得出一項公式，該公式能評估出失禁

的機會率，為準備進行腸度還原造口手術的病患者計算出手術後患上肛門失禁的風

險，評估肛門可否仍能正常運作。

第三章

此章針對研究判斷肛門失禁病患者進行開刀手術是基於裂口的大小，而非單單

基於肛門的壓力。以往傳統的肛管直腸測壓方法是不能準確地評估出肛門肌肉有否

損缺，由於肛門肌肉有太大的損缺，病患者才能進行開刀手術。由此可見，肛管直

腸測壓得出的結果其實是並不重要。

第四章

此章主要是研究SECCA射頻電波治療對肛門失禁病患者有否幫助。研究過程

中，邀請到31位病患者進行SECCA治療，跟進了3年，得出結果是此項治療對病患者

基本上沒有顯著的幫助。

第五章

早前100位長期便秘者被轉介到VU大學醫院腸胃科準備進行便秘檢查(肛管直

腸測壓以及肛門超聲波)，進行檢查前，這100位病人先經過簡單的身體檢查，當中
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40人已經能大致可以推斷出他們便秘的原因，其中25人的病因是直腸前突；另外15

人的病因是骨盆底功能障礙。可見，藉此研究發現出肛管直腸測壓和肛門超聲波的

實驗價值其實並不高。

第六章

此章所研究的是有關長期便泌者所服用的3種味道的纖維藥Molaxole @

，Movicol@及Laxtra橙@，它們各自含有的聚乙二醇3350 (通過聚乙二醇3350，使水分

保留到結腸內，增加糞便的水量並軟化糞便，有助促進排便）。研究中由100位自

願者進行隨機雙盲實驗，測試三種味道的可口性，發現選擇Laxtra橙@相比另外兩者

多。 

第七章

此章研究中對跟進了14年前患有炎症性腸病(IBD)以及同時患有肛門疾病的病

人進行了再一次研究檢查，最後得出結果是，到目前為止多於50%的病人身上仍然

發現肛門疾病的病徵，例如Soiling，肛門失禁及肛瘺。因此，若病人曾同時患有上述

兩項疾病，肛門疾病的痊癒機會相對低，所以，炎症性腸病及肛門疾病是有必要同

時診問，以助於醫療判斷。

第八章

孕婦分娩期間很多時候陰道會受到損裂(分為一度，二度，三度），受到三度

撕裂的孕婦，肛門亦會受到損裂。在此章研究中，對跟進了5年前曾受到三度撕裂的

病人進行了再一次研究檢查，結果顯示，63%的病人仍然患有氣體失禁，50%的病人

亦同時患有液體失禁， 20%的病人更加患有固體失禁。

第九章

痣瘡結紮法是一項常見治療痣瘡的方法，但當中54%進行治療的病人都表示痛

楚，其中一半的病人更要求服用止痛藥。在此章中，針對一項較新的輔助傅器肛門

冷卻器（肛門降溫棒）進行研究調查，結果顯示，25％的測試者表示肛門冷卻器是

有助減輕痛楚。
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