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Aim and outline of this thesis ...

The aim of this thesis is to investigate new treatment modalities for anal leakage. Two 

forms of leakage will be investigated in this thesis: anal leakage due to anal fistula (Part I) 

and due to soiling and mild passive incontinence (Part II). Anal leakage is difficult to treat 

and causes socially and psychologically distressing conditions that affect many people. 

Symptoms are pain, pruritus, anal bleeding, loss of fluids, flatus and sometimes faeces. 

Part I: Anal fistula
In this part of the thesis the outcome of a multi-step approach, tailored to the specific 

characteristics of the perianal fistula, is evaluated. In our view it is not the technique of 

the operation but the strategy of treatment for each patient that may improve outcome.

Part II: Faecal soiling and faecal passive incontinence
The purpose of Part II of this thesis was to investigate different conservative and minimal 

invasive surgical treatment modalities for the treatment of faecal soiling. 

All studies were performed in the period 1999-2010. Five of the studies described in this 

thesis were performed at the department of Gastrointestinal Surgery of the Maastricht 

University Medical Centre. The collaborative studies described in chapter 6,7 (part I) and 

the studies described in chapter 10,11,12 (part II) were performed in the Maastricht Uni-

versity Medical Centre, in the Refaja hospital of Stadskanaal and in the Nederlands Proc-

tologisch Bekkenbodem Centrum (Dutch Coloproctologic and Pelvic Floor Centre) of 

Assen, the Netherlands.

Introduction part 1: Perianal fistulas

Background and etiology
A perianal fistula is an abnormal granulating track connecting the anal canal and the 

perineum.

Most of the perianal fistulas originate in the anal glands. These glands are located around 

the dental line and the duct of the glands has an internal opening in the anal crypts of 

Morgagni.

Infection of the gland due to occlusion of the duct leading to stasis and formation of 

a small abscess that normally drains into the anal canal (place of the minor resistance). 

Sometimes the infection presents as to an intersphincteric abscess (the second place 

of minor resistance). The abscess extends to the ischiorectal space and/or in the space 

between the internal and external sphincter to the perineum. 
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Most of the infections and small abscesses heal without complaints and follow a sub-

clinical course. An evident perianal abscess requires adequate drainage, and in about 

half of the cases the abscess will be inadequately drained and recur, and develop into a 

perianal fistula[1]. Consequently if drainage is inadequate due to premature stricturing 

and renewed stasis, new abscesses or empyemas will form in turn draining into other 

directions, which may ultimately lead to branched fistulous tracts. (Figure 1). It may also 

prevent healing of the internal opening at the site of the crypt and may lead to recurrent 

abscess formation due to faecal contamination. In a recent study, recurrence of perianal 

sepsis or chronic anal fistula was observed in approximately one-third of the patients 

during a mean follow-up of 38 months after incision and drainage of a first perianal ab-

scess. Age younger than 40 years was a significant risk factor for abscess recurrence[2]

Epidemiology

In 2009, according to the Dutch National Medical Registration, 2980 Patients were treated 

for perianal fistulas. Of these patients 2086 (70 percent) were male. The incidence of peri-

anal fistulas is approximately 12,3 per 100.000 in men and 5,6 per 100000 in women[3]. 

The incidence of rectovaginal fistulas is low and amounts to about 10% of the perianal 

fistulas.

Classification

Perianal fistulas are classified based on anatomy (Figure 1), origin (Crohn’s disease or 

cryptoglandular) and complexity. In the literature perianal fistulas are described accord-

ing to several characteristics: perianal fistulas in Crohn’s disease, fistulas transversing the 

proximal upper two-thirds of the anal sphincter, fistulas with more tracks and recurrent 

fistulas after more operations are defined as complex fistulas [4-11]

The classification most often referred to is published by Parks: “a classification of 

a fistula in ano” [12]. Four types of fistula tracts can be distinguished: intersphincteric 

(45%),  transphincteric (30%), suprasphincteric (20%), or extrasphincteric (5%) before fi-

nally arriving at a perianal external opening.

Treatment modalities

Seton techniques

Seton placement in the treatment of perianal fistulas was already described in the past 

by Hippocrates. At present the technique is still used in many different ways with diffe-

At the dental line and the duct of the 
glands is the internal opening in the anal 
crypts of Morgagni.

The fistula tranverses the internal and 
external sphincter

The fistula as a result of a supralevator 
abscess

The fistula tranverses the upper part of 
the anal sphincter

Figure 1
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rent materials [13, 14]. There are two main treatment modalities; the cutting seton and 

the loose seton.

Cutting seton

The seton, usually silk or nylon, is slowly tightened at two, three or four week intervals. 

After transsection of the muscle residual fibrosis enhances a separation of the cut muscle 

by scar tissue. Unfortunately this technique is associated with minor or even major con-

tinence disorders in 10 % and 67% of cases and with pain [15-24]

Staged fistulotomy

The seton is used as a drain and in principle does not divide the sphincter muscle as 

with the cutting seton technique. It ensures long term drainage and ultimately leads 

to a fibrous tract. Both techniques lead to similar rates of continence disorders of about 

50-66% [20, 25]. In one report a very low percentage of 5% of continence disorders was 

found [26]. It is remarkable that the recurrence rate in the four studies referred to is only 

3-8% [16, 20, 25, 26].

Loose seton

The loose seton is used for long-term drainage to prevent recurrent abscess formation. 

This technique is mostly utilized in patients with complex fistulas for instance in Crohn’s 

disease or high cryptoglandular fistulas with complex branches and a history of several 

surgical attempts at drainage and closure. Unfortunately exclusive treatment with loose 

setons in complex perianal fistulas requires surgical drainage procedures or definitive 

surgery at short time follow up in between 15-25% of cases and at long term follow up in 

about between 40-65% [4, 16, 27, 28].

Fistulotomy

The most ancient technique together with the seton technique is the fistulotomy. The 

fistulotomy is most widely used for the treatment of low simple fistulas. The fistulous 

tract is identified using a probe and opened by dividing all tissue at the luminal side, 

including the distal part (not more then one third) of the internal sphincter muscle and 

in case of a transsphincteric fistula the external sphincter muscle. The opened fistula is 

curetted granulomatous debris removed and adequate drainage of residual abscesses 

connected with the fistula ensured. The wound of a fistulotomy is larger and more mus-

cle is transsected than using the so called fistulectomy, in which a cylinder of tissue con-

taining the fistulous tract is excised. However the healing time was found to be shorter 

in the fistulotomy group and, remarkably, continence disorders were lower[29]. In view 

of the fact that more than half of all perianal fistulas are intersphincteric [30]. this tech-

nique cures most fistulas and has a low recurrence rate. Unfortunately, an incidence of 

minor continence disorders of between 8-50% has been described in patients treated 

for intersphincteric perianal fistulas by fistulotomy [31-34]. Self evidently the incidence of 

incontinence in patients treated by fistulomy for a low transsphincteric fistulas is higher 

and amounts to between 30-50% [31-34].

Advancement flap techniques

The mucosal advancement flap technique is the gold standard in the treatment of high 

perianal fistulas [35]. Elting was the first to propose that adequate closure or disconnec-

tion of the internal opening of the fistula and removal of all the infected tissue is the 

preferential technique in perianal fistula treatment. He developed the mucosal anal and 

rectal advancement technique for high transsphincteric perianal fistulas[36]. The tech-

nique is safe and does not damage the sphincter but unfortunately incontinence disor-

ders and recurrences are still common [37-49]. 

In the last decade anocuteneous flap repair is developed, using the same principle; clos-

ing the internal opening, not requiring the difficult deep intra- anal dissection [49-55]. 

Unfortunately the functional results and outcome are not superior compared to the re-

sults of the mucosal advancement flap.

Fibrin Glue

The treatment of perianal fistulas by fibrin glue was first described by Hjortrub et al. in 

1991[56]. After examination of the internal opening the fistulous tract is curetted, fibrin 

glue is then injected in the external opening. Because this technique is less invasive 

and causes less sphincter damage, the risk of postoperative impairment of continence 

may be less. Another advantage is the possibility to apply repeated injections without 

increasing the risk to develop continence disorders. The healing rates varied between 

10 and 80% [56-59]. The most recent studies report a recurrence rate between 15-45% 

[11, 60-71].

Plugs

Recently several authors have described a promising technique, employing suturable 

bioprosthetic plugs to close the internal opening of the perianal fistula [72-80]. It has the 

advantage of a minimally invasive operative technique and appears to close the internal 

opening more adequately.
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The questions that were attempted to answer in this thesis in part I are:

1. Are the results of the “gold standard” one step approach; the mucosal advancement 

flap for high perianal fistulas and fistulotomy for low perianal fistulas, satisfactory at 

long term follow up?

 In Chapter 2 the long-term results of the one-step treatment by the mucosal ad-

vancement flap technique for high fistulas are reported.

2.  Does a multi-step strategy improve the results of the mucosal advancement flap 

technique?

 In Chapter 3 the results of treatment of patients with perianal fistulas due to Crohn’s 

disease are described, treated by a multidisciplinary approach by dedicated gastro-

enterologists, surgeons, radiologists and employing a multi-step strategy.

 In Chapter 4 the results of treatment of patients with perianal cryptoglandular fistu-

las are described, treated by a multidisciplinary approach by dedicated gastroenter-

ologists, surgeons, radiologists and employing a multi-step strategy.

3. Does a minimally invasive technique for treatment of anal and rectal fistulas reduce 

postoperative faecal incontinence without deteriorating closure rates?

 In Chapter 5 the results of treatment using minimally invasive fibrin glue versus 

the gold standard mucosal advancement flap technique are compared employing a 

multistep strategy.

 In Chapter 6 the outcome and feasibility of a minimally invasive transabdominal 

approach is explored for the treatment of high rectovaginal fistulas.

4. Can the results of the gold standard (mucosal advancement flap technique) for the 

treatment of high perianal fistulas be improved?

 In Chapter 7 the results of a pilot study are described employing autologous plate-

let derived grow factors as an adjunct to the mucosal advancement flap technique 

for the treatment of high cryptoglandular perianal fistulas.
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Introduction

The management of perianal fistulas remains a major surgical challenge. Especially com-

plex recurrent fistulas and those with multiple tracts above the middle third of the anal 

sphincter are difficult to treat. Most of the perianal fistulas are treated by fistulotomy, 

permitting healing by secondary intention. Most simple intersphincteric fistulas can be 

cured in this manner with minimal functional disturbance. Complex fistulas are defined 

as trans-, inter-, extra- and supra-sphincteric fistulas with tracts traversing the middle 

third or upper part of the anal sphincter. For many years high transsphincteric fistu-

las were treated by a fistulotomy. The disadvantage of this technique is the incidence 

of continence disorders such as soiling, incontinence for gas or liquid stool. Therefore 

sphincter-conserving techniques such as core-out fistulotomy, fibrin glue, cutting or 

permanent seton placement and advancement flaps have been developed [1-5]. 

Several reports demonstrate rates of recurrence between 8% and 40% and fecal soil-

ing is still a common complication [6-9][10-20]. However, in most series the follow-up is 

shorter than 24 months and the results of treatment of low fistulas are hardly reported. 

Furthermore, the definition of fistula healing, recurrence, and treatment failure is usually 

not clearly stated. These aspects make a correct comparison between studies unreliable. 

It is still unclear whether a successfully treated fistula is cured or “only closed”. Is a fistula, 

without symptoms and no drainage of the previous external fistula opening after defini-

tive treatment at short time follow up, a guarantee for a cured one? Is it possible to cure 

the patient or does he suffer from recurrent patient disease at long time follow up, with 

or without Crohn’s disease?

In this study the long-term outcome of a consecutive cohort of patients with low fistulas 

treated with fistulotomy (FT) and high fistulas treated with a mucosal advancement flap 

(MF) is retrospectively assessed. Special attention was paid to the length of time after 

surgery in relation to the rate of recurrence and the localization of the recurrence during 

a period of at least 4 years after surgery. 

Patients and methods 

Between January 1995 and January 1999 all consecutive patients with transsphincteric, 

suprasphincteric and extrasphincteric fistula tracts originating from the middle third or 

upper part of the anal sphincter were treated by a mucosal advancement flap (MF) and 

Abstract

Background In this study we determined the long-term outcome of perianal fistulas 

treated with mucosal advancement flap or fistulotomy. 

Methods One hundred and three patients with perianal fistulas were treated by mu-

cosal advancement flap (MF) for high fistulas or fistulotomy (FT) for low fistulas and were 

retrospectively assessed by case-note review and examined at the outpatient clinic. The 

localization and time of recurrence of the fistula were recorded.

Results  Forty-one patients (median follow-up of 72 months (range 48-99)) were treated 

by a MF and 62 patients (median follow up of 75 months (range 48-99)) were treated by 

FT. After 12, 48 and 72 months the fistula had recurred in 9 (22%), 26 (63%) and 26 (63%) 

patients of the MF-group and in 4 (7%), 16 (26%) and 24 (39%) patients of the FT-group 

respectively. Eighteen (69%) of the recurrences in the MF-group and 10 (33%) of the FT-

group occurred within 24 months after surgery (p=0.01). Four (15%) of the recurrences in 

the MF-group and 13 (54%) of the recurrences in the FT-group were present in a different 

localization (p=0.007). 

Conclusion  The success rate of both fistulotomy and mucosal advancement flap tech-

niques decreases with time. Recurrence appears to be caused by failure of treatment and 

by recurrent patient disease.

S.J. van der Hagen  -  C.G. Baeten  -  P.B. Soeters  -  W.G. van Gemert 

Int J Colorectal Dis. 2006 Dec;21(8):784-90



24 25

2

Long-term outcome following mucosal advancement flap ...

Statistical analysis

Comparison was made between the rates of recurrence at 12 months, 24 months and 48 

months after surgery. Categorical frequencies were analyzed using Fisher’s exact test. Sig-

nificance was assigned at the 5 per cent level. Kaplan-Meier survival curves were construct-

ed to analyze the recurrence-free time after FT and MF compared with the log rank test.

Results

Between January 1995 and January 1999, 50 patients were treated by MF for a high peri-

anal fistula and 93 patients were treated by FT for a low fistula at the academic hospital 

of Maastricht. Patient characteristics are listed in Table 1. Forty patients were lost to follow 

up. Nine of them were treated by MF. Three patients died from unrelated causes, 21 pa-

tients could not be contacted by telephone or letter, and only 16 patients were not able 

or willing to visit the outpatient clinic for different reasons (Figure 1). Hundred and three 

patients were included. Thirty-one patients were treated by definitive surgery in other 

hospitals before treatment in our hospital. In 50 (49%) patients the fistula had recurred 

in 72 months after surgery. Ten (10%) patients developed minor soiling after up to three 

surgical procedures, while 17 patients (17%) had soiling before treatment.

Figure 1. Patients treated by MF and FT between 1995 and 1999.

Lost to follow up

N=40

Included

N=103

Not 

reached

N=21

death

N=3

Other 

reason

N=16

MF

N=41

FT

N=62

Perianal fistulas

N=143

all consecutive patients with a fistula tract originating from the lower third of the anal 

sphincter were treated by a lay-open fistulotomy (FT). 

All patients underwent physical examination, structured interview and laboratory tests. 

Preoperatively, the patients were questioned for complaints of incontinence and soiling. 

In 2003 the patients were assessed by case-note review and an additional visit to the 

outpatient clinic. 

The fistula was considered to have healed when the symptoms had completely resolved 

and when there was no drainage of the previous external fistula opening with and 

without finger compression. Special attention was paid to the anatomy of the recurrent 

fistulas and the time of recurrence. The time of recurrence was defined as the time at 

which the patients recorded recurrent symptoms and not the time of diagnosis at the 

outpatient clinic. If there was any doubt regarding the presence of a recurrent fistula 

tract a MRI was made. A ”recurrent” fistula, or absence of wound healing, and persistent 

symptoms within 3 months after treatment was defined as a failure of treatment. The 

localization of a recurrent fistula was compared to the localization of the primary fistula. 

The localization was defined as the anatomy of the fistula tract including the external 

and internal opening. A different external opening and the same internal opening was 

interpreted as the same localization. Patient characteristics, symptoms and signs, medi-

cal history, fistula type and location in the radial and coronal plane were recorded.

 Table 1. Patient characteristics

0 Previous 

Attempt

1 previous 

attempts

2 previous 

attempts

>2 previous 

attempts

MF

N=41
N=13 N=12 N=7 N=9

FT

N=62
N=44 N=9 N=5 N=4

Sex
Age 

(years)

Median Follow 

up (months)
Crohn’s disease

Soiling

(before treatment)

MF

N=41

Male N=26

Female N=15
37 (range 23-72) 72 (rang 48-99) N=12 N=14

FT

N=6

Male N=44

Female N=18
40 (range 24-70) 75 (range 48-99) N=9 N=3
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Renewed 

mucosal flap

N=15

No operation

N=5

Setons and 

mucosal flap

N=6

Mucosal flap

N=3

Recurrences N=7

Soiling N=1

Fistulotomy

N=2

Recurrences N=0

Soiling N=1

Recurrences N=2

Soiling N=1

Recurrences N=0

Soiling N=0

MF-group

26 recurrences

Figure 2. Treatment of patients with recurrent fistulas of the MF-group.

Table 2. Patients outcome

Failure of 

treatment

Cum. Recurrence 

After 12 months 

Cum. Recurrence

After 24 months

Cum. Recurrence

After 48 months

Cum. Recurrence

After 72 months

MF

N=41
N=5 (12%) N=9 (22%) N=18 (44%) N=26 (63%) N=26 (63%)

FT

N=62
N=1 (2%) N=4 (7%) N=10 (16%) N=16 (26%) N=24 (39%)

MF-group

Forty-one patients (26 men and 15 women, median age 37 years (range 23-72)) with a me-

dian follow-up of 72 months (rang 48-99) were treated by MF for a high fistula. Twenty-

two patients were still followed and 19 patients came for a renewed visit to the outpa-

tient clinic. Twelve patients had Crohn’s disease. Patient characteristics are listed in Table 

1. Complete healing occurred in 36 patients (88%) in this group, and thus an initial failure 

rate of 12%. Twelve, 24 and 48 months after surgery fistula recurrence was recorded in 

9 (22%), 18 (44%) and 26 (63%) patients respectively (Table 2). In eight (19%) patients 

the recurrent fistula presented with an acute abscess that required drainage. Eighteen 

patients had minor soiling postoperatively of which 14 already had soiling before treat-

ment. None of the patients was incontinent.

In 22 patients the recurrence was found peroperatively and by physical examination in 

the same plane and radial location. In 4 (15%) patients the recurrent fistula was found 

peroperatively in another location. Eighteen (69%) of the recurrences occurred within 

24 months after surgery (Table 2). Twelve and 24 months after surgery the fistula had 

recurred in 3 (25%) and 4 (33%) patients with Crohn’s disease. Two (50%) recurrences in 

patients with Crohn’s disease were found in another location.

Twenty-one patients underwent renewed definitive surgical treatment (Figure 2). Fif-

teen patients underwent a new MF. After a median follow up of 18 months (range 10-40) 

se ven patients developed a recurrence and one developed soiling. Five patients, all of 

which had more than 2 previous attempts, did not want to undergo a new operation.

FT-group

Sixty-two patients (44 men and 18 women, median age 40 years (range 24-70)) and a 

median follow-up of 75 months (range 48-99) were treated by FT. Eighteen patients were 

still followed and 44 patients came for a renewed visit to the outpatient clinic. Complete 

healing was achieved in 61 patients (98%) of the FT group, and thus an initial failure rate 

of 2%. Twelve, 24, 48 and 72 months after surgery the fistula recurred in 4 (7%), 10 (16%), 16 

(26%) and 24 (39%) patients respectively (Table 2). In 13 (54%) patients the fistula recurred 

in another location (Table 3). Ten (33%) of the recurrences occurred within 24 months 

after surgery (Table 2). In nine (14%) patients the recurrent fistula was preceded by an 

acute abscess that required drainage procedures. Six patients had minor soiling post-

operatively of which three had already soiling before treatment. None of the patients 

was incontinent.
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Figure 4. Recurrence free survival. P <0.001 (log rank test) according to recurrence status in 103 patients.

No operation

N=8

Fistulotomy

N=16

Recurrences N=3

Soiling N=0

FT-group

24 recurrences

Figure 3. Treatment of patients with recurrent 
fistulas of the FT-group.

Table 3. Factors associated with the location of recurrent fistula (n=50)

Total Same location Different location

Mucosal Flap 26 22 4

Fistulotomy 24 11 13

P=0.007*

Male 31 21 10

Female 19 7 12

P=0.767

Previous attempts 16 10 6

Primary attempt 34 11 23

P=0.757

Crohn’s disease 9 5 4

Cryptoglandular disease 41 28 13

P=0.419

Twelve, 24 and 48 months after surgery the fistula had recurred in 3 (33%), 4 (44%) and 

5 (60%) patients with Crohn’s disease. Two (40%) recurrences in patients with Crohn’s 

disease were found in another localization.

Sixteen patients underwent a renewed fistulotomy, 3 of them developed a recurrence 

after a median follow up of 24 months (range 12-38).

Eight patients, all of them had more than one previous attempt, did not want to undergo 

a new operation (Figure 3). 

The Kaplan-Meier survival curve shows a better outcome for the FT-group (P <0.001 log 

rank test) (Figure 4).
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to have clinically healed, whereas in reality the fistula tract only has become “silent”. This 

“silent” fistula tract forms the basis of the recurrence and explains the high recurrence 

rate. Healing of the internal and external openings of the fistula without complaints of 

the patient is not a guarantee for cure. Another reason for recurrence consists of side 

tracts which are overlooked and not drained properly. Fistula tracts are difficult to detect 

especially in patients with high fistulas without preoperative MRI [23-28]. At present we 

perform a MRI scan preoperatively and postoperatively because it helps in predicting 

recurrent tracts[29]. On the other hand, nine (69%) of 13 recurrent fistulas were found 

in another location in the FT-group after 36 months follow-up. They were all found to 

originate from a different internal opening. These fistulas are likely to be new primary 

fistulas, suggesting that the chronic recurrent character of perianal fistulas is not only the 

result of treatment failure, but of the patient’s disease. There is no difference in outcome 

in the patients after at least 2 previous attempts and in patients with no or one previous 

attempt in the MF group (p=0.51), but there is in patients of the FT group (p=0.02). This 

finding confirms that fistula recurrence is more likely a matter of patient disease in the FT 

group (low fistulas) and failure of treatment in the MF group (high fistulas). 

The superior short time results of treatment of high fistulas, achieved due to the im-

plementation of visualization by modern MRI scanning techniques, is not a guarantee 

for a better outcome after long term follow up. A complete and long term follow-up is 

mandatory to determine true recurrence rates. In most studies the follow up is shorter 

than 24 months, which would have a recurrence rate of 27% in our study instead of 49% 

reported after long term follow up in 103 patients.

Generally, it is unknown how many patients withdraw from follow-up because they lost 

faith in surgical treatment after several attempts to cure the fistula. The issue of quality 

of life is not yet addressed in patients with chronic perianal fistulous disease undergo-

ing various symptomatic treatment strategies. In 17 (17%) of the patients the recurrent 

fistula presented with an acute abscess after definitive surgery. In the present study 12 

(24%) patients with a recurrent fistula did not opt for a new surgical intervention. The 

risk of incontinence and soiling due to the surgical treatment of high fistulas amounts 

to approximately 10-45% [14, 16, 20, 30-32]. Fourteen (34%) patients of the MF-group had 

soiling before treatment. Seven (26%) of the other 27 patients developed minor soiling 

in the present study and six (86%) of them had previous attempts in the past. Eventually 

21 (51%) patients of the MF-group had minor soiling complaints (Table 4)!

This study shows that the long term success rate of fistulotomy for simple perianal fis-

tulas and mucosal advancement flap technique for complex perianal fistulas decreases 

with time. The initial high success rate or “healing rate” can therefore be misleading. Soil-

ing complaints increase with time after repeated surgical attempts to close the fistula. 

In 9 of 16 (56%) patients of the MF group with at least 2 previous attempts the fistula 

recurred and in 17 of 25 (68%) patients of the MF group with no or one previous attempt 

the fistula recurred (p=0.51). In 7 of 9 (78%) patients of the FT group with at least 2 previ-

ous attempts the fistula recurred and in 17 of 53 (32%) patients of the FT group with no or 

one previous attempt the fistula recurred (p=0.02 Fisher exact). 

Four (15%) of the recurrences in the MF group and 13 (54%) of the FT presented in a differ-

ent plane and radial location (p= 0.007). The localization of the recurrence was independ-

ent of gender, previous surgical attempts or Crohn’s disease (Table 3). Eighteen (69%) of 

the recurrences in the MF-group and 10 (33%) of the FT-group occurred within 24 months 

after surgery (p=0.01). Three of 4 (75%) recurrent fistulas in the MF-group, found in anoth-

er location, occurred within 16 months. Nine of 13 (69%) recurrent fistulas in the FT-group, 

found in another location, occurred after 36 months. All four recurrent fistulas, found in 

another location, in patients with Crohn’s disease occurred within 18 months.

Discussion

Perianal fistulas are associated with considerable discomfort and morbidity. It is unclear 

which factors affect the outcome of the surgical treatment of perianal fistulas. Low peri-

anal fistulas are more likely to heal with less morbidity than high fistulas. Some authors 

describe less favorable results in patients with recurrent fistulas after surgical treatment 

[14, 20]. Buchanan et al. showed that the success rate of temporary seton placement de-

creases with time[21]. In the present study we show a with time decreasing success rate 

of definitive surgery in the form of mucosal advancement flap and fistulotomy. Although 

the number of patients with Crohn’s disease is small, it appears that Crohn’s disease has 

negatively influences in patients with low fistulas. It is generally accepted that Crohn’s 

disease has a high recurrence rate. In the present study 21 patients suffered from Crohn’s 

disease. Nine (42%) of the patients had recurrent fistulas whereas 41 (50%) patients with-

out Crohn’s disease had recurrences. This study shows that Crohn’s disease is not the only 

cause of recurrent anal fistulous disease. 

Almost all studies describe the results of the treatment of high or complex perianal 

fistulas. Mckee et al. described the results of a retrospective study of 19 patients with 

high fistulas and Crohn’s disease treated by different techniques and 34 patients with 

low fistulas and Crohn’s disease treated by fistulotomy. A recurrence rate of respectively 

57% and 50% was found after ten years follow-up[22]. Garcia-Aguilar et al. found a recur-

rence rate of 7% in 299 patients treated by fistulotomy in a mailed questionnaire (60% 

response) after a mean follow up of 29 months[20]. In our opinion the high recurrence 

of high fistulas should be explained by the fact that a proportion of these fistulas appear 
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The majority of recurrences in patients treated with a mucosal advancement flap (high 

fistulas) appeared to depart from the same internal opening, and should therefore be 

considered to be treatment failures. In contrast, at least half of the recurrences after fis-

tulotomy (low fistulas) appeared in another location after a long time and is probably a 

new “primary” fistula. It is therefore unlikely that definitive treatment is always possible 

and successful at long-term follow up. 
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Introduction

Crohn’s disease is a transmural granulomatous inflammatory disease of the intestine 

and neither medical nor surgical therapy is curative. Treatment is directed at alleviating 

symptoms and complications. Due to the nature of the disease the treatment of perianal 

Crohn’s disease is still very troublesome. Low and simple fistulas constitute the majority 

of fistulas observed in patients with Crohn’s disease. Several reports demonstrate rates of 

recurrence of approximately 20 % after surgical treatment of these fistulas [1-5].

Complex fistulas are defined as high trans-, inter-, extra- and supra-sphincteric fistulas 

and fistulas with multiple openings above the dentate line. Some authors characterize 

fistulas as complex if there is any active rectal Crohn’s disease irrespective of the course 

taken by the fistula track[6]. Complex fistulas are difficult to cure by surgery alone and 

treatment is fraught with significant morbidity and a high recurrence rate [1, 2, 7-9]. Sur-

gical treatment includes mostly examination under anesthesia, curettage and drainage 

of abscesses. This treatment permits at least partial healing of the fistula with decreased 

pain due to better drainage. To facilitate the drainage and to cause less perianal pain 

non-cutting setons can be used, threaded through the internal opening at the site of the 

dentate line and through the fistula to the opening in the perianal skin [3, 5, 10-14]. When 

there is no evidence of rectal and anal disease and the surgeon has ascertained the ab-

sence of any abscess, a definitive surgical approach to treatment of the fistula can be un-

dertaken. A patient with a low fistula can be treated by a fistulotomy. The recommended 

techniques for the treatment of high perianal fistulas in Crohn’s disease are non-cutting 

setons or advancement flaps [8-10, 14-16]. The recurrence rate of high complex perianal 

fistulas in patients with Crohn’s disease varies between 25% and 50% [1, 3, 5, 7-10, 12, 14-

18]. In the presence of active perianal and rectal Crohn’s disease medical therapy includ-

ing antibiotics, immunosuppressive agents and anti-TNF a is frequently used to reduce 

the perianal symptoms. Surgical techniques to reduce the activity of the perianal and 

rectal Crohn’s disease and to prevent recurrent abscesses, include non-cutting setons 

and deviating stomas [10, 13, 14, 19]. At present definitive surgery consists mostly of mu-

cosal or rectal advancement techniques to close the internal opening which is generally 

present and is considered to be the origin of the fistula [7-9, 15]. 

Due to the high failure rate, a multi-step approach has been developed empirically in 

our hospital in the last decade, including symptomatic and definitive therapy by surgi-

cal and/or medical treatment. During the last few years, we have consistently followed a 

multi-step approach in a prospective cohort, tailored to the specific characteristics of the 

fistula and the patient. In our view not the technique of the operation but the strategy 

of treatment for each patient may improve outcome. In this paper we report the results 

Abstract

Background The aim of the study was to assess the healing rate of complex perianal 

fistulas in Crohn’s disease after a multi-step strategy, including induction-treatment with 

Infliximab in case of active proctitis, followed by definitive surgery. 

Methods  From 2000 till 2003, all consecutive patients with complex fistulas and Crohn’s 

disease underwent pre-treatment with noncutting setons and, in case of severe recur-

rent fistulas or abscesses, a diverting stoma. Infliximab was added in cases of active proc-

titis. After definitive surgical treatment patients were examined.

Results  Seventeen patients were included (median age; 34 years, range 22 – 58). Seven 

patients were treated by surgery only and in ten patients Infliximab was added. After a 

median follow up of 19 months (range 8-40) fistula healing was observed in 17 patients 

(100%). One patient of the Infliximab group developed a recurrent fistula (10%) after 24 

months, and in one patient (10%) soiling occurred. Two patients of the surgical group 

developed a recurrent fistula (29%) and soiling occurred in 2 patients (29%).

Conclusion A multi-step strategy followed by definitive surgery for the treatment 

of complex perianal fistulas in patients with Crohn’s disease is a promising treatment 

modality. The preliminary results of this study suggest that Infliximab treatment has a 

beneficial additive effect in the multi-step treatment followed by definitive surgery of 

complex anal fistulas and active proctitis in Crohn’s disease. 

S.J. van der Hagen  -  C.G. Baeten  -  P.B. Soeters  -  W.G. van Gemert

Dis Colon Rectum. 2005 Apr;48(4):758-67
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Infliximab treatment
After at least  months the patients underwent a new exam under anesthesia to assess 

the result of drainage and the inflammatory state of the anal and rectal mucosa. Patients 

with active proctitis and an unsatisfactory response to conventional medication were 

elected for anti-TNF a therapy in combination with the surgical pre-treatment, unless 

contraindications for anti-TNF a treatment existed. Patients with only local inflammation 

of the internal orfice of the fistula and no active proctitis of the remainder of the anal/

rectal canal were not elected for pre-treatment with Infliximab and underwent renewed 

treatment with setons. In patients with active proctitis Anti-TNF a (Infliximab) was intra-

venously administered in a dose of 5mg/kg in three sessions over a period of 6-8 weeks. 

of a pilot study, assessing the healing rate of complex perianal fistulas in Crohn’s disease 

after a multi-step strategy, including induction-treatment with Infliximab, followed by 

definitive surgery. 

Patients and methods 

Between January 2000 and January 2003, all consecutive patients with (a) complex 

fistula(s) and Crohn’s disease underwent surgical and/or medical pre-treatment followed 

by definitive surgery. The patients were treated in a prospective study by a multidiscipli-

nary team of dedicated surgeons, gastroenterologists and radiologists.

Patient selection
Only patients with complex fistulas were included in this study. Complex fistulas were 

defined as transsphincteric, suprasphincteric, intersphinc

teric and extrasphincteric fistulas with tracts traversing the middle third or upper part of 

the anal sphincter. Typically, these are mostly recurrent and multiple fistulas. Definitive 

categorization of the fistula was determined by careful examination of the MRI scan by 

the surgeon, the gastroenterologist and the radiologist, and examination of the perianal 

and rectal region by the surgeon (photo of MRI scan). The technique of MRI imaging 

employed, was purposefully developed to visualize and categorize the fistulas without 

the disturbing influence of an endoprobe [20]. 

The patients underwent routine physical examination and laboratory tests. Pre-opera-

tively the patients were questioned regarding complaints of incontinence and soiling. 

The maintenance medication was continued.

Surgical pre-treatment 
All patients were examined under general or spinal anesthesia to define the type of the 

fistula and inspection for anal/rectal active proctitis, and for the placement of setons 

(Figure 1). A diverting stoma was considered in patients with multiple fistula tracts and a 

history of more than two recurrent fistulas after surgery or severe recurrent anal abscess-

es in the last two years. This procedure was carefully discussed with the patient before 

examination under anesthesia. The stoma was constructed after endoscopic examina-

tion of the terminal ileum and colon. The diverting stomas were closed when the fistula 

had healed, after minimally 6 months of uneventful follow-up and agreement with the 

patient. 
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Figure 3. Patients flow diagram
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Figure 2. MRI scan of an intersphincteric perianal fistula with a high extended tract. High-resolution 
phased array MRI images (coronal and axial) of an intersphincteric fistula with a high extended 
tract (above the upper and middle third of the anal sphincter). Coronal T2W TSE (TR/TE 3427/150) MR 
image shows a hyperintense lesion with a hypointense rim (arrow 2) above the levator ani, sugges-
tive of a small abscess in the supralevator space. Note the hyperintense structure between the sphinc-
ter muscles (arrow 3). The MRI shows a left intersphincteric fistula with an extended track toward 
a supralevator abscess collection on the left side. Axial T2W TSE (TR/TE 3427/150). Note the layering 
debris within the fluid collection (arrow 1).
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Approximately  weeks after Infliximab therapy the seton(s) was (were) removed and de-

finitive surgery was performed. When inflammatory activity of perianal Crohn’s disease 

at the site of the fistula(s) was still present, the surgical drainage procedure was repeated 

and additional treatment with Infliximab was considered.

Definitive surgical treatment
Preoperatively, all patients received a single phosphate enema. After induction of spinal 

or general anesthesia, 2200 mg amoxicilline/clavulane acid was given intravenously.

In patients without any sign of active proctitis or local inflammation, the seton(s) was 

(were) removed and definitive surgery in the form of a mucosal advancement flap was 

performed as described in detail before [21, 22]. When distal migration of the seton trans-

formed the fistula tract into a low fistula, a simple fistulotomy was performed. 

All patients were followed frequently at the outpatient clinic. In April 2003 all patients 

were re-examined at the outpatient clinic for the purpose of this study. Special attention 

was paid to the presence of recurrent fistulas. The fistula was considered to be healed if 

there was no drainage of the previous external opening (with and without finger com-

pression) and if the wound was closed without complaints of the patient. A ”recurrent” 

fistula, absence of wound healing, and persistent symptoms within 3 months after de-

finitive treatment was defined as a failure of treatment. If there was any doubt regarding 

the presence of a recurrent fistula tract a MRI was made. Figure 2 shows an example of 

an MRI of a complex fistula.

Patient characteristics like age, sex, fistula type, previous surgical attempts, were record-

ed. Closure of the diverting stoma was not an end-point in this study.

Results

Seventeen patients with complex perianal fistulas and Crohn’s disease were included. 

Ten patients underwent surgical and medical pre-treatment with Infliximab and seven 

patients underwent surgical and medical pre-treatment without Infliximab (Figure 3). 

The average duration of follow-up after pre-treatment was 22.9 ±11.5 months and a me-

dian of 19 months (range 8-40 months). In six patients a deviating stoma was performed. 

In 3 of these patients, the stoma was successfully closed. None of the patients had events 

of recurrent abscesses during pre-treatment. Three fistulas recurred in the total group 

(18%). Eight patients had soiling of which 5 had soiling previously. None of the patients 

was incontinent.
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Table 2. Treatment discriptives; patients with Infliximab

Patients
Surgical 

pre-treatment

Number 

of weeks 

Medical 

pre-treatment 

Number of weeks

Number of 

weeks

Definitive 

surgical 

treatment

1
1 Noncutting seton

Deviating stoma

14

48

Azathioprine

Infliximab

(Maintenance)

8 weeks 

(3 sessions)

Mucosal 

advancement flap

2 1 Noncutting seton 12
Azathioprine

Infliximab

(Maintenance)

9 weeks

(3 sessions)

Mucosal 

advancement flap

3
2 Noncutting setons

Deviating stoma

28

54

Azathioprine/

Corticosteroids*

Infliximab

24 weeks

20 weeks

(2 times 3 sessions)*

Mucosal 

advancement flap 

+fistulotomy. 

One staying seton

4 1 Noncutting seton 16
Azathioprine/

Infliximab

(Maintenance)

8 weeks

(3 sessions)

Mucosal 

advancement flap

5 2 Noncutting setons 24
Azathioprine

Infliximab

(Maintenance)

7 weeks

(3 sessions)

Mucosal 

advancement flap

6
1 Noncutting seton

Deviating stoma

28

28

Azathioprine

Infliximab

(Maintenance)

9 weeks

(3 sessions)

Mucosal 

advancement flap. 

Stoma is restored

 after 10 months

7 Noncutting seton 15
Azathioprine

Infliximab

(Maintenance)

10 weeks

(3 sessions)

Fistulotomy

8 Noncuting seton 12
Azathioprine

Infliximab

(Maintenance)

9 weeks

(3 sessions)

Fistulotomy

9 2 Noncutting setons 31

Azathioprine

Corticosteroids

Infliximab

(Maintenance)

8 weeks (3 sessions)

Mucosal 

advancement flap. 

2 Fistulotomies

10 Noncutting seton 41

Azathioprine/

Corticosteroids

Infliximab

(Maintenance)

9 weeks

(3 sessions)

Mucosal 

advancement flap

# Corticosteroids during pre-treatment was added

 Table 1. Patients with multi-step strategy with Infliximab before surgery 

Patients Sex/age Follow up

Previous 

surgical 

attempts

Fistula tracts Soiling
Recurrent 

fistula

1 male, 28 18 months 0 2 high intersphincteric tracts no none

2 male, 58 11 months 0 1 high suprasphincteric tract soiling# none

3 female, 34 24 months 0
2 high supra and intersphinc-

teric tracts and 1 low tract
no

none and one 

staying seton

4 female, 34 13 months 0 1 high intersphincteric tract no none

5 female, 25 15 months 0 2 high intersphincteric tracts no none

6 male, 33 27 months 1
2 high supra and intersphinc-

teric tracts
soiling# none

7 female, 47 40 months 1
1 high intersphincteric tract 

and 1 low tract
no yes

8 male, 24 9 months 1 1 high suprasphincteric tract soiling none

9 female, 22 29 months 2
2 high intersphincteric tracts 

and 1 high supra levatoric fistula
soiling# none

10 female, 34 17 months 3 1 high suprasphincteric tract no none

# soiling before treatment

Multi-step strategy with Infliximab
Ten patients underwent surgical and medical pre-treatment with Infliximab immediately 

followed by definitive surgery. The individual characteristics of these patients are sum-

marized in Table 1 and 2. The average duration of follow-up after pre-treatment of this 

group was 20.3 ± 9.6 months and a median of 17.5 months (range 9-40 months). This 

group consisted of four men and six women. The median age at the time of treatment 

was 33 years (range 22-58 years). Five patients had no previous fistula surgery. Three pa-

tients had been operated once, and two patients were previously operated more than 

once. The median interval between surgical pre-treatment (setons and/or a deviating 
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Table 3. Multi-step strategy without Infliximab before surgery

Patients Sex/age Follow up

Previous 

surgical 

attempts

Fistula tracts Soiling
Recurrent 

fistula

1 male, 22 19 months 0 3 high intersphincteric tracts soiling# none

2 female, 39 38 months 0 1 high intersphincteric tract soiling none

3 male, 32 8 months 0 1 high suprasphincteric tract no none

4 male, 38 11 months 0 1 high intersphincteric tract no none

5 female, 39 40 months 1
2 high supra and intersphincteric 

tracts
no yes

6 female, 34 37 months 2 2 high intersphincteric tracts soiling none

7 female, 51 33 months 2
1 high suprasphincteric tract and 

1 high intersphincteric tract
soiling# yes

# soiling before treatment

Table 4. Treatment discriptives; patients without Infliximab

patients Surgical pre-treatment
Number of weeks before 

surgical pre-treatment
Definitive surgical treatment

1
2 Noncutting setons

Deviating stoma

15

32

Fistulotomy 

stoma is restored after 8 months 

2 1 Noncutting seton 12 Fistulotomy

3 1 Noncutting seton 13 Fistulotomy

4 1 Noncutting seton 15 Mucosal advancement flap

5 2 Noncutting setons 16 Mucosal advancement flap

6 1 Noncutting seton

Deviating stoma

13

27
Fistulotomy

7 1 Noncuting seton

Deviating stoma

36

36

Mucosal advancement flap

Stoma is restored after 10 months

stoma) and definitive surgical treatment was 26 weeks (range 12-54 weeks). The median 

interval between the first session of treatment with Infliximab and definitive surgical 

treatment was 9 weeks (range 7-20 weeks). Nine patients kept their medication of main-

tenance during pre-treatment and fistula healing and one patient changed for 20 weeks 

to corticosteroids before Infliximab treatment because of severe ileo-colic disease activ-

ity. In eight patients a mucosal advancement flap was performed. In two patients (num-

ber 7 and 8, Table 1and 3) a simple fistulotomy could be performed, because the seton 

had migrated distally. Patient number 9 (Table 1 and 3) had two internal openings with 

high tracts, in one of them the seton migrated distally. One patient (number 3, Table 1 

and 3) underwent two operations because of persisting perianal disease. First, a fistul-

otomy was performed and two setons applied. After renewed treatment with Infliximab 

a mucosal advancement flap was successfully performed and one seton remained in a 

fistula tract with a second internal opening. In three patients the setons were combined 

with a diverting stoma and in one patient the continuity of the bowel was restored. After 

definitive surgical treatment fistula healing was achieved in ten patients (100%), and one 

patient developed a recurrent fistula 24 months after surgery (10%). Three patients had 

soiling before treatment, and after treatment one more patient developed soiling. In this 

group two patients still had a diverting stoma.

Multi-step strategy without Infliximab
Seven patients underwent surgical and medical pre-treatment without Infliximab, fol-

lowed by definitive surgery. The individual characteristics of these patients are summa-

rized in Table 3 and 4. The average duration of the follow-up after pre-treatment was 26.6 

± 13.6 months and a median of 33 months (range 8-40). This group consisted of three 

men and four women. The median age at the time of treatment was 37 years (range 

22-52). Four patients had not undergone previous surgery. One patient had been oper-

ated once and two patients twice. The median interval between surgical pre-treatment 

and the definitive surgical procedure was 16 weeks (range 12-36). In four patients a sim-

ple fistulotomy could be performed, because of distal migration of the seton. In the 

other three patients a mucosal advancement flap was performed. Fistula healing was 

observed in seven patients (100%), and two patients developed a recurrent fistula after 

14 and 24 months (29%). Preoperatively, soiling was present in two patients, and after 

surgical treatment two more patients developed soiling. In three patients the setons 

were combined with a diverting stoma and in two patients the continuity of the bowel 

was restored. 
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effective in patients with fistulizing Crohn’s disease when previous resection or fistula 

repair had taken place [31]. Some authors suggested that Infliximab does not abolish 

the need for surgery in patients with perianal fistulas [32]. These studies support the 

multi-step strategy used in our clinic. We used Infliximab, as induction-treatment, during 

a short period of 8 weeks. The short use of Infliximab for perianal fistulas demonstrates 

that the median duration of fistula closure after Infliximab treatment is approximately 3 

months [28, 33] and that by week 22 fistulas have generally recovered. Indeed Sands et al. 

showed that patients with fistulizing Crohn’s disease who have a response to induction 

therapy with Infliximab have an increased likelihood of a sustained response over a 54-

week period if Infliximab treatment is continued every 8 weeks [34]. Thirty six percent of 

the Infliximab maintenance group had a complete absence of draining fistulas at week 

54. In our group of 10 patients, 1 patient had a recurrent fistula at a median follow up of 17, 

5 months. Our results support the view that Infliximab is a good adjunct to surgery and 

that the outcome is not solely due to Infliximab. They are adjunctive therapies, achiev-

ing better results than with either treatment modality alone. This study shows that the 

treatment combination Infliximab and setons with or without a diverting stoma can ef-

fectively minimize the inflammatory activity of the fistula, thereby increasing the success 

rate of later definitive surgery.

The influence of active proctitis on the outcome of the surgical treatment of anal fistulas 

is not clear. Some investigators reported better results in patients without rectal Crohn’s 

disease [3-5, 17]. We treated the 10 patients with active proctitis with Infliximab. Although 

this group with proctitis may be considered to be the less favorable group with regard 

to the chance of cure, comparison of both groups in the present study shows a positive 

result in the Infliximab group, which is as good as or better than in the group without 

proctitis not treated with Infliximab. If there is a negative influence of active proctitis in 

Crohn’s disease on the outcome of surgical treatment of anal fistulas indeed Infliximab 

may have a potential benefit. Although the numbers are very small it also appears that 

the patients who had advancement flaps and Infliximab had a lower recurrence rate 

than the patients who only had surgery without Infliximab (0/8 versus 2/3). It is possible 

that Infliximab has an anti-inflammatory effect on the mucosa and enhances a better 

outcome.

There may also be a benefit of Infliximab for all patients with complex perianal fistulas 

with or without Crohn’s disease. We chose patients with active proctitis in our pilot, be-

cause in our experience this group is the most difficult to treat. More research is neces-

sary to answer these questions.

Based on the results of the present study and a previous study [20, 35] we recommend an 

accurate preoperative imaging followed by a drainage procedure. The MRI plays an im-

Discussion

Complex perianal fistulas in Crohn’s disease are generally approached with caution, be-

cause of the high failure rate and risk of incontinence. A “wait and see” policy is often 

adopted in symptomatic patients. Drainage procedures, including the placement of de-

viating stomas or non cutting setons, are often used as the initial but also final treatment 

of symptomatic complex fistulas. Primary endeavours to close fistulas resulting from 

Crohn’s disease are subject to a high failure rate [1, 3, 5, 7-10, 12, 14-18]. On the other hand, 

medical treatment with Infliximab and symptomatic “minimal” treatment with setons, 

successfully suppress inflammatory activity and prevent the development of abscesses 

in most patients [6, 14, 23-25]. Some authors recommend the use of long-term seton 

drainage in complex fistulas. This treatment does not always close the fistula but allevi-

ates pain and recurrent abscess formation [4, 10, 13, 14, 16]. Buchanan et al. have claimed 

that long time or temporary seton placement is a useful initial step in the management 

of complex anal fistulas but its success rate falls over time and this method therefore 

cannot always provide definitive treatment[26]. The loose or non-cutting seton sup-

presses inflammatory activity since it provides adequate drainage and some surgeons 

believe that seton placement stimulates fibrosis and therefore promotes healing[27]. We 

left the setons in place for 3 months to allow the inflammatory mass around the fistula 

with its side branches to become quiescent and the fistula tract to mature into a fibrotic 

channel with minimal granulation tissue inside the fistula. 

The issue of quality of life is not yet addressed in chronic patients with Crohn’s disease 

and complex fistulas undergoing various symptomatic treatment strategies. Surgical 

treatment intended to close complex fistulas, consists mostly of mucosal or rectal ad-

vancement flap techniques [3-5, 7, 10-16, 18]. After treatment of high complex fistulas 

the recurrence rate varies depending on the follow-up (between 1 year and 1.5 year) 

between 25% and 50% [1, 3, 5, 7-10, 12, 14-18]. Therefore a recurrence rate of 18% in our 

group after a median of 19 months is promising. One patient of the Infliximab group had 

a recurrent fistula 24 months after the definitive surgical therapy. Two patients of the 

group not treated with Infliximab had a recurrent fistula more than 14 months after the 

definitive surgical therapy. In 1999 Present et al [28] reported a significant beneficial ef-

fect of Infliximab in the treatment of fistulous Crohn’s disease. Topstad et al. showed that 

29 patients treated with selective seton placement combined with Infliximab infusion 

and maintenance of immunosuppressive medication resulted in a healing rate of 67 % 

of the perianal fistulas in Crohn’s disease[29]. Regueiro M et al. suggested that patients 

with perianal fistulas and Crohn’s disease treated with Infliximab are more likely to main-

tain fistula closure when treatment is preceded by examination under general anesthe-

sia and seton placement[30]. Mendoza and co-workers found that Infliximab was more 
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portant role in detecting and staging fistula tracts before the drainage procedure, even 

when the external orifices appear to have closed by physical examination, since fistula 

tracts and abscesses can persist with varying degrees of residual inflammation [36, 37]. 

We also think that a multidisciplinary approach of these complex patients by dedicated 

gastroenterologists, surgeons and radiologists adds to successful outcome, because it 

increases efficiency and timing of the diagnostic procedures, and of symptomatic and 

definitive treatment modalities. 

There is no evidence that fistula tracts change during an episode of perianal disease in 

patients with Crohn’s disease. The phenomenon that seton placement transforms high 

complex fistulas into low fistulas by migration is also indirectly reported by others, be-

cause some authors report that seton placement for high fistulas can be followed by a 

simple fistulotomy because of distal migration of the seton [10-12, 14, 19]. Although non-

cutting setons were used in our study, distal migration of the seton was observed in a 

few patients. Of course this migration can be a reaction to foreign body. However, in one 

patient the fistula tract not treated with a seton showed distal migration of the fistula 

after Infliximab treatment only. 

The results of this pilot study suggest that not only the technique, but also the strategy 

plays an important role in the successful treatment of peri-anal Crohn’s disease. Our re-

sults support the concept of a multi-step strategy for the treatment of perianal fistulas 

in Crohn’s disease. The results of this pilot study suggest that Infliximab treatment has 

a beneficial additive effect in the multi-step treatment followed by definitive surgery 

of complex anal fistulas and active proctitis in Crohn’s disease and justify a randomized 

prospective trial including quality of life assessment. 
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Introduction

Complex fistulas are defined as high trans-, extra- and supra-sphincteric fistulas and fistu-

las with multiple openings above the dental line. For many years transsphincteric fistulas 

were treated by fistulotomy. Its disadvantage is the incidence of disordered continence. 

Techniques such as the mucosal advancement flap have therefore been developed [1,2]. 

Several reports demonstrate rates of recurrence after advancement flap surgery of be-

tween 8% and 40% and continence disturbance is still common [1–6]. Complex recur-

rent fistulas including those with tracks above the middle third of the sphincter are diffi-

cult to treat. The mucosal flap closes the internal opening but residual inflammation can 

persist leading to early failure or later recurrence.

From 1999 we adopted a staged strategy for high and recurrent complex perianal fistu-

las. The aim was to reduce recurrence by creating optimal circumstances for definitive 

surgery. We report the results of the use of a noncutting or draining seton in a consecu-

tive group of patients with a complex fistula, with or without a diverting stoma to reduce 

the associated inflammation before definitive surgical treatment.

Patients and methods 

Between 1999 and 2003, 30 consecutive patients with complex perianal fistula were 

surgically treated according to a staged strategy and included in this study (Figure1). 

Complex fistulas were defined as transsphincteric, suprasphincteric and extrasphincteric 

fistula tracts originating from the middle third or upper part of the anal sphincter. Patient 

characteristics like age, sex, fistula type, previous surgical attempts, were recorded.

Only patients with perianal fistulas of crypto-glandular origin were included. Patients 

with Crohn’s disease were included if there was no inflammation in the surrounding mu-

cosa of the fistula and there was no history of perianal and rectal Crohn’s disease. Female 

patients with rectovaginal fistulas were not included.

 All patients underwent physical examination and laboratory tests. Preoperatively, the 

patients were questioned for complaints of incontinence and soiling. Definitive catego-

risation of the fistula was determined by careful examination of the MRI by the surgeon, 

the gastroenterologist and the radiologist. All patients were examined under general or 

spinal anesthesia for the placement for setons. The MRI-scan was used to find the fistula 

tracts and their complex branches. 

A diverting stoma was considered in case of multiple fistula tracts and more than two 

recurrent perianal fistulas or abscesses in the last two years. The stoma was constructed 

after endoscopic examination of the terminal ileum and colon. This procedure was care-

fully discussed with the patient before examination under anesthesia. At least 3 months 

Abstract

Objective  To assess the efficacy of a staged strategy for the treatment of complex peri-

anal fistula.

Methods  Between January 1999 and April 2003 all consecutive patients with complex 

perianal fistulas were treated according to a staged strategy. Fistula tracks originating 

from the middle third or upper part of the anal sphincter were included. Patients were 

examined for recurrent fistulas and complaints of incontinence and soiling. Initial treat-

ment consisted of a noncutting seton with or without a diverting stoma. Definitive surgi-

cal treatment consisted of an advancement flap or fistulotomy.

Results  Thirty patients were included (median age; 42 years, range 22–68 years). Seven 

had Crohn’s disease without signs of rectal and anal involvement other than the fistu-

la. At a median follow up of 22 months (range 8–52 months) in 29 (97%) patients, the 

wounds had healed completely; 7 (22%) patients subsequently developed a recurrent 

fistula and minor soiling occurred in 7 (23%) patients.

Conclusion  Initial treatment with a seton with and without a diverting stoma mini-

mizing inflammatory activity at the fistula site before definitive surgical treatment gave 

good results in this difficult group of patients.

S.J. van der Hagen  -  C.G. Baeten  -  P.B. Soeters  -  W.G. van Gemert

Colorectal Dis. 2005 Sep;7(5):513-8
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procedure was repeated by placing (a) new seton(s) and a MRI scan was made before a 

third look under general anesthesia.

The diverting stomas were closed after fistula healing and at least six months of unevent-

ful follow-up. All patients were followed frequently at the outpatient clinic and were re-

examined for the purpose of this study. The fistula was considered to be healed if there 

was no drainage of the previous external opening with and without finger compression 

and when symptoms and signs were absent the patient. Special attention was paid to 

the presence of recurrent fistulas. If there was any doubt regarding the presence of a re-

current fistula tract a MRI was made. A ”recurrent” fistula, absence of wound healing, and 

persistent symptoms within  months after definitive treatment was defined as a failure 

of treatment. Follow up visits to the outpatient clinic were continued after healing of the 

fistula. Closure of the diverting stoma was not an end-point in this study.

Results

Thirty consecutive patients with a median age of 43 years (range 22-68) with complex 

perianal fistulas were included. The patient characteristics are described in Table 1. The 

group consisted of fifteen men and fifteen women. Fifteen patients (50%) had two or 

more high fistula tracts and fifteen patients (50%) had one high fistula tract seen on 

MRI. In 5 patients (17%) an abscess was seen on MRI and drained after exploration under 

general or spinal anesthesia. In 10 patients residual inflammation was seen on MRI (Table 

2a and 2b).

Four patients suffered from soiling preoperatively and 7 patients had Crohn’s disease 

and high fistula tracts. Over all, 4 patients had no previous fistula surgery, 7 patients were 

operated once and 19 patients were operated more than once. The average duration 

of follow-up after definitive treatment was 26,2 ±15,6 months. In five patients the follow 

Table 1. Patient characteristics

Patients Male Female
Average age

(years)

≥2 Previous 

Attempts

≥2 high

 fistula tracts

Crohn’s disease

N=7
3 4 36,4 (22-51)

N=2

(29%)

N=4

(57%)

Crypto-glandular 

fistulas

N=23

12 11 43,4 (24-68)
N=17 

(74%)

N=11

(49%)

after initial treatment a second examination under general anesthesia was carried out. 

Preoperatively, all patients received a single phosphate enema. After induction of spi-

nal or general anesthesia, 2200 mg amoxicilline/clavulane acid was given intravenously. 

When there was no inflammatory activity at the internal opening of the fistula, the seton 

was removed and definitive surgery in the form of a mucosal advancement flap [1, 2] or 

a fistulotomy was performed after track curretage. Fistulotomy was performed in case of 

distal migration of the seton to the lower third of the anal sphincter. 

When inflammation of the fistula(s) was still present, inflammation around the internal 

opening and drainage of pus after finger compression at both sites, the surgical drainage 

Figure 1. Staged strategy
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Tabel 2b. MRI pre-operative

Patients with 

Cryptoglandular 

disease N=23

Fistula tracts Infected tracts

No High 

transsphincteric

Supra 

sphincteric

Extra 

sphincteric
abscess Inflammation

8 1

9 1 1

10 1 1

11 2 1 1

12 2 1

13 1 1

14 1 1

15 1 1

16 2 1

17 1

18 1 2 1

19 1

20 2 1

21 2

22 1

23 2 1 1 1

24 1

25 1

26 1

27 1 1

28 2

29 1 1

30 1

Table 2a. MRI pre-operative

Patients with 

Crohn’s disease N=7
Fistula tracts Infected tracts

No High 

transsphincteric

Supra 

sphincteric

Extra 

sphincteric
abscess Inflammation

1 1 1

2 1 1 1

3 1

4 1

5 2 1 1 1

6 2 1 1

7 1 1

up was less than 12 months. In eight patients the seton was combined with a diverting 

stoma. The median interval between seton placement and the definitive surgical pro-

cedure was 5 months (range 12-38). Definitive surgical treatment consisted of a mucosal 

advancement flap in 26 patients and a simple fistulotomy in four patients. Fistulotomy 

was possible when distal migration of the seton occurred. Seven patients (23%) had mi-

nor soiling postoperatively. None of the patients were incontinent. In five patients (63%) 

the continuity of the bowel was restored.

Four patients underwent a second period with non-cutting setons because of insuf-

ficient drainage of the fistula, where after mucosal flaps were successfully performed. In 

one of those patients MRI showed (new) residual abscesses.

After definitive treatment fistula healing was achieved in 29 patients (97%) within 3 

month’s. After 8 up till 30 months, seven patients had a recurrent fistula (23%). Two pa-

tients with Crohn’s disease developed a recurrent fistula (29%). There were no complica-

tions related to the construction of the stomas and the restoration of the continuity of 

the bowel. The patient outcome is described in Figure 2.
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of success[5]. Low inflammatory activity at the site of the fistula may provide a better 

chance of definitive cure by ultimate surgical treatment. Methods to achieve this goal 

include fecal deviation or the application of loose setons [6-8]. Some authors recom-

mend the use of long-term seton drainage in complex fistulas. This treatment includ-

ing the placement of diverting stomas does not always close the fistula but alleviates 

pain and recurrent abscess formation [9-11]. Temporary seton placement is a useful initial 

step in the management of complex anal fistulas but its success rate falls over time and 

this method cannot therefore always provide definitive treatment[12]. The loose or non-

cutting seton suppresses inflammatory activity since it provides adequate drainage and 

some surgeons believe that seton placement stimulates fibrosis and therefore promotes 

healing [13]. An anal fistula model study showed minimal granulation tissue after seton 

treatment compared to fistula track curettage without setons after 53 days [14]. We left 

the setons in place for three months to allow the inflammatory mass around the fistula 

with its side branches to become quiescent and the fistula tract to mature into a fibrotic 

channel with minimal granulation tissue inside and around the fistula. These considera-

tions underlie the development of a staged strategy. Some authors already have recom-

mended pre-treatment with setons but no series of patients consequently treated by 

this staged strategy have been published[15, 16]. Van Tets et al. already described a tech-

nique in two steps, the two stage seton fistulotomy for high perianal fistulas[7]. Unfortu-

nately this technique is associated with a high degree of incontinence. Mucosal or rectal 

advancement flap techniques are the most frequently performed surgical procedures 

for definitive closure of high anal fistulas [1, 17-20]. The recurrence rate after treatment 

of high complex fistulas varies depending on the length of follow up between 25% and 

40% [1, 5, 18-25]. The recurrence rate of 23% in this difficult group of the present study 

with a median follow up of 22 months compares at least favourably with these results. 

In three patients the stoma was not closed. Although closure of the stoma was not con-

sidered an end point, its influence on the recurrence rate is not clear. The first step of the 

multi-step approach can effectively minimise the inflammatory symptoms of the fistula 

and its branches and contribute significantly to the higher success rate of definitive sur-

gery in our study. 

Based on the results of the present study and a previous studies [26], we recommend 

an accurate preoperative imaging followed by a drainage procedure. All patients un-

derwent MRI before examination under general or spinal anesthesia providing exact in-

formation regarding the anatomy and inflammation of the fistula tracts. We performed 

additionally MRI scans if there was any doubt regarding the presence of residual inflam-

mation after the drainage procedure with setons or after definitive surgery. The MRI plays 

an important role in detecting and staging fistula tracts before the drainage procedure, 

even when the external orifices appear to have closed by physical examination, since 
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anal involvement

N=7

Crypto-glandular disease

N=23

Stoma and 

setons

N=3

Setons

N=4

Setons

N=18

Failure of mucosal flap

N=0

Failure of mucosal flap

N=1

Restored 

stoma

N=1

Stoma and 

setons

N=5

Not restored

stoma

N=2

Not restored

stoma

N=1

Restored

stoma

N=4

Recurrence

N=1

Recurrence

N=1

Recurrence

N=4

Recurrence

N=1

Soiling

N=0

Soiling

N=2

Soiling

N=4

Soiling

N=1

Figure 2. Patients’ outcome

Discussion and conclusions

Complex perianal fistulas are approached with caution and mostly treated in specialised 

hospitals, because of the high failure rate and risk of incontinence. Yearly approximately 

ten patients are sent to our clinic because of severe recurrent multiple perianal fistula 

tracts. It is still unclear which factors affect the outcome of the surgical treatment of 

perianal fistulas. Some authors describe unfavourable results of surgical treatment of 

patients with recurrent fistulas [1, 3]. Zimmerman and all. found out that smoking affects 

the outcome of transanal mucosal advancement flap repair of trans-sphincteric fistulas 

[4]. Sonoda et al. suggested that previous seton drainage is associated with higher rates 
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fistula tracts can persist with varying degrees of residual inflammation [27, 28]. The re-

sults achieved in this series might have been better if every patient had undergone MRI 

during treatment with setons before definitive surgery. On the other hand MRI predicts 

diagnosis at an earlier stage for recurrent fistulas [29]; if every patient had undergone 

MRI after definitive surgery, we may would have found more “recurrent fistulas”. Sailor et 

al. have already emphasised that successful treatment of complex anal fistulas needs an 

individual approach and planning over a lengthy period of time, requiring a high level of 

motivation on the part of both patient and surgeon [11]. In our opinion, a multidiscipli-

nary approach of these complex patients by gastroenterologist, surgeon and radiologist 

adds to successful outcome, because it increases efficiency and timing of the diagnostic 

procedures, and of symptomatic and definitive treatment modalities. Of course this al-

gorithm results in extra direct costs. However, when treatment outcome improves, the 

overall costs for health care and society may be favourable. If this multi-step strategy 

can diminish the recurrent rate it provides better quality of life and less operations in the 

future. Furthermore, the necessity to construct diverting stomas will diminish. Further 

investigation must bring us the correct answers to these items.

The promising results of this study suggest that not only the technique, but also the 

strategy may improve the success rate of the treatment of complex perianal fistulas. Our 

results support the concept of a staged strategy for the treatment of perianal fistulas. 
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Introduction

Complex fistulas are defined as trans-, inter-, extra- and supra-sphincteric fistulas with 

tracts traversing the middle third or upper part of the anal sphincter. For many years high 

transsphincteric fistulas were treated by a fistulotomy or a cutting seton. The disadvan-

tage of this technique is that it increases the incidence of continence disorders such as 

fecal soiling, incontinence for gas or liquid stool. 

At present, closure of the internal opening is the standard procedure in the treatment 

of high peri-anal fistulas. For this purpose, techniques such as mucosal advancement 

flaps, plugs and closure with sealants have been developed [1-3]. Several reports demon-

strate rates of recurrence after these techniques between 8% and 40% [2, 4-8]. Especially 

complex recurrent fistulas with multiple tracks above the middle third of the sphinc-

ter are difficult to treat. We therefore adopted a staged strategy, including the use of a 

non-cutting or draining seton in patients with complex fistulas to reduce the associated 

inflammation before definitive surgical treatment by a mucosal advancement flap[8]. 

The mucosal advancement flap is a difficult procedure in the treatment of complex high 

peri-anal fistulas. The recurrence rate is about 20%-50% and despite the fact that the anal 

sphincter is in principle saved by this technique, continence disorders are still common 

[2, 7, 9-11]. The procedure requires good surgical exposure for an adequate dissected mu-

cosal flap. Minimal invasive techniques such as fibrin sealant is introduced and described 

by several authors to achieve a better outcome and prevent continence disorders after 

treatment [12-16]. Some authors demonstrated fewer recurrences and no complications 

after repeated injections of fibrin sealant [13, 14, 16]. They suggested that this was due to 

the fact that this technique is less invasive and leads to less damage of the anal sphincter.

In this study we compared the staged mucosal flap with a staged fibrin sealant therapy 

for the treatment of complex peri-anal fistulas in a prospective randomised study.

Patients and methods 

Between 2003 and 2006, 30 consecutive patients with complex peri-anal fistula were 

surgically treated and included in this study (Figure 1). Complex fistulas were defined as 

transsphincteric, suprasphincteric and extrasphincteric fistula tracts originating from the 

middle third or upper part of the anal sphincter. 

Written informed consent was obtained before the start of the study to continue follow-

up at the outpatient clinic after healing of the fistula. All patients underwent physical ex-

amination and laboratory tests. Preoperatively, the patients complaints of incontinence 

and soiling were recorded. Definitive categorisation of the fistula was determined by 

Abstract

Background  In this prospective randomised study, the staged mucosal advancement 

flap is compared with staged fibrin sealant application in the treatment of peri-anal fis-

tulas.

Methods  Between 2003 and 2006 all patients with fistula tracks originating from the 

middle third or upper part of the anal sphincter were treated for at least three months 

with non-cutting setons and were after informed consent was obtained, randomised to 

closure of the internal opening by a mucosal advancement flap (MF) or injection with 

fibrin sealant (FS). Tobacco smokers were stratified to both groups. The rate of recur-

rence in both groups was compared and factors associated with a recurrent fistula were 

explored.

Results  The MF group consisted of four women and eleven men with a median age of 

45 years (range 30-68) and a median follow up of 37 months (range 17-47). The FS group 

consisted of five women and ten men with a median age of 51 years (range 39-70) and a 

median follow-up of 40 months (range 14-48). Three (20%) patients of the MF group had 

a recurrent fistula compared to 8 (53%) of the FS group (p=0.06) Nine (82%) of the eleven 

patients with a recurrent fistula were smokers (p=0.007). 64% of the smoking patients 

(n=14) and 13% of the non-smoking patients (n=16) had a recurrent fistula (p=0.007). Sex, 

age and previous attempts were not associated with increased risk. No new continence 

disorders developed after definitive treatment in both groups. 

Conclusion  In this study staged fibrin sealant injection has a lower success rate com-

pared to mucosal advancement flap, but smoking substantially increases failure.

S.J. van der Hagen  -  C.G. Baeten  -  P.B. Soeters  -  W.G. van Gemert

Gastroenterol Res Pract. 2011 Epub 2011 jul 26
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abscesses were carefully drained while preserving the surrounding healthy tissues as 

well as possible (Photo 1). 

At least 3 months after initial treatment a second examination was carried out under 

general anesthesia. After induction of spinal or general anesthesia, 2200 mg amoxicil-

line/clavulane acid was given intravenously. When there was no inflammatory activity at 

the internal opening of the fistula, the seton was removed definitive surgery in the form 

Photo 1. An example of 
double seton placement 
in an extra external 
opening. 

Photo 2. Injection of 
fibrin sealant injection 
(FS) after the seton was 
removed and curettage 
with a sharp spoon.

careful examination of the MRI by the surgeon and the radiologist. Patient characteristics 

like age, sex, fistula type, and previous surgical attempts, were recorded. Only patients 

with peri-anal fistulas of crypto-glandular origin were included. Female patients with 

rectovaginal fistulas were excluded.

Procedure
All patients were examined under general or spinal anesthesia and setons were placed. 

The MRI-scan was used to find the fistula tracts and their complex branches and ab-

scesses adjacent to and connecting with the fistulae. During seton placement residual 

Figure 1. Staged strategy used for patients with a complex perianal fistula.
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found on MRI and drained after exploration under general or spinal anesthesia. In 3 (20%) 

patients residual inflammatory activity was seen on MRI (Table 1).

 Two patients already suffered from fecal soiling preoperatively, which was unchanged 

after treatment. No new continence disorders developed after definitive treatment in 

the other patients. Three (20%) patients developed a recurrent fistula. A new staged mu-

cosal advancement flap was successfully done in all 3 patients without complications 

(Figure 1). 

Staged fibrin sealant treatment
Eleven men and 4 women with a median age of 45 years (range 30-68) were treated for 

complex peri-anal fistulas by seton drainage followed by fibrin sealant (FS). The median 

duration of follow-up after definitive treatment was 37 months (range 17-47). The median 

interval between seton placement and the definitive surgical procedure was 4 months 

(range 3-14). Eight patients were smokers during treatment. The patient characteristics 

are described in Table 1. Ten patients (67%) had two or more high fistula tracts and five 

patients (33%) had one high fistula tract seen on MRI. In none of the patients an abscess 

was detected on MRI. In 4 (26%) patients residual inflammation was found on MRI (Table 

1).

Table 1. Patient characteristics

1 fistula track
2 or more fistula 

tracks
abscess

Residual inflammation 

and prolonged seton 

treatment

MF

N=15

N=4

 

N=11 N=2
N=3

FG

N=15

N=10 N=5 N=0
N=4

P=0.15 P=0.08 P=0.20 P=0.30

Sex
Age 

(years)

Median Follow 

up (months)

Tobacco 

smokers

Soiling

(before treatment)

MF

N=15

Male N=10

Female N=5 51 (range 39-70) 40 (14-48) months N=6 N=2

FG

N=15

Male N=11

Female N=4 45 (range 30-68) 37 (17-47) months N=8 N=3

P=0.55 P=048 P=0.45 P=0.30 P=0.40

of a mucosal advancement flap (MF) [1, 2] or a fibrin sealant injection (FS) (Photo 2) of the 

track was performed after curettage to remove debris and granulation tissue. 

Randomisation, stratification and intention to treat
During the second examination under spinal or general anesthesia patients who smoked 

were stratified before randomisation to MF or FS. 

All patients received the best treatment possible. For instance, fistulotomy was per-

formed in case of distal migration of the seton to the lower third of the anal sphincter. 

When there was still infectious activity around the fistula(s) and drainage of pus after 

finger compression at both sites, the surgical drainage procedure was repeated by plac-

ing (a) new seton(s). After at least six weeks a new MRI scan was made before a third look 

under general anesthesia was performed.

Examination
Patients were followed at regular intervals at the outpatient clinic and were re-examined 

for the purpose of this study. The fistula was considered to be healed if there was no 

drainage of the previous external opening with and without finger compression, and 

when the external fistula orifice(s) was healed and asymptomatic. Special attention was 

paid to the presence of recurrent fistulas. If there was any doubt regarding the presence 

of a recurrent fistula tract a MRI was performed. A ”recurrent” fistula, absence of wound 

healing, and persistent symptoms within 3 months after definitive treatment was de-

fined as a failure of treatment. 

Statistical analyses included two-tailed T tests, two-way analysis for the observed chang-

es in the fecal incontinence Quality of life scales. For comparison between the MF group 

and FS group chi-square analysis and the Fisher’s exact test was used. A probability of 

0.05 was considered significant. 

Results

Staged mucosal advancement flap
Ten men and 5 women with a median age of 51 years (range 39-70) were treated for com-

plex peri-anal fistulas by seton drainage followed by a mucosal advancement flap (MF). 

The median follow-up after definitive treatment was 40 months (range 14-48). The me-

dian interval between seton placement and definitive surgical procedure was 4 months 

(range 3-15). Six patients were smoking during treatment. The patient characteristics are 

described in Table 1. Eleven patients (73%) had 2 or more high fistula tracts and 4 patients 

(27%) had one high fistula tract detected on MRI. In only 2 patients (13%) an abscess was 
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No difference in quality of life (Euro-

Quol-5D) was found 6 and 12 months 

after treatment between both groups. 

Previous surgical attempts, sex and age 

were not associated with outcome in 

both groups.

Discussion

Low inflammatory activity at the site of 

the fistula may provide a better chance 

of definitive cure by ultimate surgical treatment. In a previous study, we have shown that 

a recurrence rate of 22% can be achieved if the mucosal advancement flap is preceded 

by at least 3 months seton drainage[8]. The present study shows a less favourable result 

for staged fibrin sealant treatment. Healing of a high fistula requires adequate closure 

of the internal opening, which may not be achieved with fibrin sealant. The length of 

time of adequate sealing of the curetted fistula track by fibrin sealant is probably too 

short to allow successful formation of a definitive scaffold to close the internal opening. 

Buchanan et al. could not find remaining traces of fibrin sealant microscopically as early 

as two weeks after injection[17]. Other studies reported high recurrence rates from 40% 

up to 86% after treatment with fibrin sealant with or without repeated injections in low 

as well as in high peri-anal fistulas [13, 16, 18, 19]. Lindsey et al. found a recurrence rate of 

Table 2. Patients outcome

Failure of 

treatment

Recurrent 

fistula

Soiling 

after 

treatment

Recurrent fistula

in tobacco 

smokers

Median Quality of Life score

Before 

treatment

After

6 months

After

12 months

MF

N=15
N=0 N=3 (20%) N=0

(N=6)

N=1 (17%)
85 86

87

FG

N=15
N=0 N=8 (53%) N=0

(N=8)

N=8 (100%)
87 90 84

P=0.06 P=0.000 P=0.32 P=0.44 P=0.50

Table 3. Patients with a recurrent 

fistula

Recurrent fistula 

(N=11)

No smokers

N=16 (100%)
2 (13%)

Smokers

N=14 (100%)
9 (64%)

P=0.007

Three patients suffered from fecal soiling preoperatively which remained unchanged 

after treatment. No new continence disorders developed after definitive treatment in 

the other patients. Eight (53%) patients developed a recurrent fistula. In 3 patients a new 

staged fibrin sealant treatment was performed. In only one patient the repeated treat-

ment was successful. The treatment characteristics are described in Figure 2.

Comparison between groups (Table 2)
Three patients (20%) of the MF group and 8 (53%) of the FS- group developed a recurrent 

fistula (p=0.06). Nine (64%) of the smoking patients (n=14) and 2 (13%) of the no-smoking 

patients (n=16) had a recurrent fistula (p=0.007) (Table 3).

Eight patients (100%) of the tobacco smokers developed a recurrent fistula in the FS-

group and 1 patient (17%) of the tobacco smokers developed a recurrent fistula in the 

MF-group (p<0.001).

Staged 

fibrin sealant

N=3

Repeated injection 

fibrin sealant

N=1

Staged 

mucosal flap

N=4

Recurrences N=2

Soiling N=0

Recurrences N=1

Soiling N=0

Recurrences N=1

Soiling N=0

Staged mucosal flap

N=3

MF-group

3 recurrences

Recurrences N=0

Soiling N=0

FB-group

8 recurrences

Figure 2. Treatment of patients with recurrent fistulas.
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Introduction

Rectovaginal fistulas significantly reduce the quality of life of affected women and rep-

resent a challenge for surgeons. The vaginal passage of gas and stool can cause physical 

symptoms due to inflammation and irritation. Patients may also suffer from significant 

psychosocial and sexual dysfunction [1].

The treatment of rectovaginal fistulas depends on size, location, cause, continence and 

overall health status of the patient. The transanal endorectal advancement flap is the 

most popular technique to repair simple low rectovaginal fistulas by colorectal surgeons 

while the gynaecologists prefer the transvaginal approach. The transabdominal approach 

is the standard surgical approach for high fistulas with large defects [2, 3]. This technique 

includes fistula division and closure with or without bowel resection and interposition 

of local flaps, such as muscle and musculocutaneous flaps. In most techniques diversion 

colostomy is preferred to safeguard the procedure [2, 3]. 

In the present study no diversion colostomy was deemed necessary if the omentum is 

interposed between the properly sutured defects remaining after fistula division and 

excision. Laparoscopic repair of rectovaginal fistulas has all the advantages of minimal 

access surgery. It is associated with minimal wound complications, less postoperative 

pain and early discharge of the patient. The technique can replace the transanal or trans-

vaginal approach if the rectovaginal septum is opened as distal as the pelvic floor.

In this study we investigated the results of a laparoscopic trans-abdominal approach in 

patients with high rectovaginal fistulas by excision and closure of the fistulous tract fol-

lowed by an omentoplasty.

Patients and methods

Between 2006 and 2009 patient characteristics like age, fistula cause, and previous surgi-

cal attempts, were recorded of all consecutive patients with a rectovaginal fistula. The 

patients underwent physical examination, trans-vaginal ultrasound and procto-sigmoi-

doscopy as a standard procedure. Because high rectovaginal fistulas can be easily missed 

by both physical examination and endoscopy, methylene blue enemas with a vaginal 

tampon in place were used for the confirmation of diagnosis. A fistula between the mid-

dle third of the rectum and the posterior vaginal fornix was defined as a high fistula.
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Abstract

Aim A prospective evaluation of 40 patients with a high rectovaginal fistula treated by a 

laparoscopic fistula division and closure, followed by an omentoplasty.

Patients and methods 40 patients with a rectovaginal fistula, between the middle 

third of the rectum and the posterior vaginal fornix, resulting from different causes (IBD, 

iatrogenic and birth trauma) were treated by a laparoscopic excision of the fistula and 

insertion of an omentoplasty in the rectovaginal septum. The patients completed the 

gastrointestinal quality of life index questionnaire (GIQLI) and the Cleveland Clinic incon-

tinence score (CCIS). All tests were performed at regular intervals after treatment. 

Results In 38 (95%) patients with a median age of 53 years (range 33-72), the surgical pro-

cedure was feasible. In two patients the fistula was closed without an omentoplasty and 

a diverting stoma was performed. The median follow up was 28 months (range 10-35). 

Two patients (5%) developed a recurrent fistula. In one patient the interposed omentum 

became necrotic and was successfully treated laparoscopically. In another patient an 

abscess developed, which needed drainage procedures. The mean CCIS was 9 (range 

7-10) before treatment and 10 (range 7-13) after treatment (p=0.5 Wilcoxon). The median 

GIQLI score was 85 (range 34-129) before treatment and 120 (range 75-142) after treatment 

(p = 0.0001 Wilcoxon). 

Conclusions Laparoscopic fistula excision combined with omentoplasty is a good 

treatment modality with a high healing rate for high rectovaginal fistulas and an accept-

able complication rate.

S.J. van der Hagen  -  W.G. van Gemert  -  P.B. Soeters  -  C.G. Baeten

Int J Colorectal Dis. 2011 Nov;26(11):1463-7



Examination
Patients were followed at regular intervals of two months at the outpatient clinic and 

were re-examined for the purpose of this study. The fistula was considered to be healed 

if there was no passage of gas and stool and no physical symptoms due to inflamma-

tion and irritation. All patients received after 6 months a methylene blue rectal enema 

and a vaginal tampon to confirm that the fistula was closed. Continence disorders were 

examined by the Cleveland Clinic incontinence score before treatment and at 12 months 

after treatment. Before treatment and 12 months after treatment, the patients filled in 

the gastrointestinal quality of life index questionnaire. Hospital stay, operation time and 

complications were recorded.

Statistical analysis
Comparisons were made between the outcome obtained before treatment and at 12 

months Statistical analysis included two-tailed T tests, two-way analysis for the observed 

changes in the fecal incontinence and Quality of life scales. A probability of 0.05 was 

considered significant. 

Results

Forty consecutive patients with a median age of 53 years (range 33-72) with a rectovaginal 

fistula were included. The patient characteristics and outcome are described in Table 1. 

Photo 1. The omentum was 
placed between the repaired  
rectum and the repaired vagina 
and sutured to the pelvic floor.

Only patients with a confirmed high fistula were recruited for this study. The study pro-

tocol was approved by the ethical committee. Written informed consent was obtained 

before entering the study. Before treatment and at 12 months after treatment, the pa-

tients filled out the gastrointestinal quality of life index questionnaire and the Cleveland 

Clinic incontinence score.

Patients younger than 18, patients with malignancy, patients that had received radiation 

therapy or were HIV infected, were excluded. 

Procedure
After induction of general anesthesia, 2200 mg amoxicilline/clavulane acid was given 

intravenously. Cleansing of the vaginal lumen with an antiseptic solution (Povidone-

iodine) was done. A Foley catheter was inserted into the urinary bladder. The proce-

dure was performed with the patient in a semi lithotomy position with the legs in a 

downwards position. After achieving the pneumoperitoneum the patient was placed in 

a Trendelenburg position. Four trocarts were placed. The ileum loops were gently moved 

out of the pelvic cavity and the sigmoid loop is withdrawn in a left cranial position. 

Possible adhesions between the rectum and the bladder peritoneum were dissected. A 

peritoneal incision was made over the sacral promontory and extended caudally along 

the rectum over the deepest part of the pouch of Douglas. Denonviller’s fascia was in-

cised. The (fibrotic) fistula was identified and was divided. After the fistulous tract was 

opened the rectal and vaginal side of the fistula were identified. The fistula tract was 

resected and the rectovaginal septum broadly opened down to the pelvic floor.

The opening of the fistula on the rectal side was closed in 2 layers with 2-0 Vicryl by intra-

corporeal suturing. The vaginal side was closed with 2-0 Vicryl in single continuous layer. 

After placing the patient in the anti-Trendelenburg position the omentum was dissected 

free from the tranverse colon. The right or left gastro-epiploic artery is dissected and the 

omentum mobilized by cutting the gastroepiploic arcade at one side. Subsequently the 

omentum is brought down to the pelvis either by tunneling it through the mesocolon 

or positioning it in the left or right paracolic gutter. Finally the omentum was placed 

between the repaired rectum and the repaired vagina and sutured to the pelvic floor 

(Photo 1). The abdominal cavity was rinsed with 2 litres of NaCl. A drain was placed in 

the pelvis through the right flank and removed within two days when discharge was 

negligible. 

Intention to treat
In this study the results of all patients that were included to undergo this procedure 

were analyzed. If an omentoplasty was not feasible the fistula was closed and a diverting 

stoma was performed.
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Discussion

Rectovaginal fistulas can develop from sev-

eral conditions, including obstetric trauma, 

inflammatory bowel disease, carcinoma, radi-

ation, diverticulitis, and infectious processes, 

and as a result of postsurgical procedures. 

The most common cause of rectovaginal 

fistulas is obstetric trauma because of pro-

longed labor. Predisposing factors include 

forceps delivery, midline episiotomy, and third- or fourth-degree perineal lacerations [4]. 

The second most common cause of rectovaginal fistulas is inflammatory bowel disease, 

specifically Crohn’s disease. Rectovaginal fistulas have been reported to occur in 9-10% 

of patients. Radcliffe et al reported an incidence of 9.8% of rectovaginal fistulas in wom-

en with Crohn’s disease[5]. Malignant processes, including cancer of the rectum, cervix, 

uterus, or vagina, can also contribute to the development of a rectovaginal fistula. In 

addition, the fistulas can develop as complications of radiation therapy and postsurgical 

complications including low anterior resection with stapled anastomosis, hysterectomy, 

rectocele repair, and restorative proctocolectomy with ileal pouch anastomosis.

Table 2. GIQLI score and CCIS

Total gastrointestinal quality of life index 

and domain scores and CCIS

Preoperative After treatment P-value

Total GIQLI score 85 (34-129) 120 (75-142) <0.00001

Symptoms 44 (21-670 62 (41-74) <0.00001

Physical function 13 (3-26) 23 (7-28) <0.00001

Social function 10.5 (3-15) 14 (8-17) <0.0001

Emotional function 11 (1-19) 17 (5-21) <0.00001

Subjective treatment assessment 3 (0-4) 4 (1-4) <0.00015

CCIS 9 (range 7-10) 10(range 7-13) 0.5

Table 3. Minor complications

Stomach distension 5

Trocart wound infection 1

Urinary tract infection 3

In 38 (95%) patients the laparoscopic omentoplasty was feasible. The median hospital 

stay was 4 days (range 2-7). The median operation time amounted to 133 minutes (range 

118-173). The median follow up was 28 months (range 10-35).

There was no difference in incontinence disorders before and after treatment. The mean 

CCIS was 9 (range 7-10) before treatment and 10 (range 7-13) after treatment (p = 0.5 

Wilcoxon). 

The median GIQLI score was 85 (range 34-129) before treatment and 120 (range75-142) 

after treatment (p = 0.0001 Wilcoxon). The domain scores are listed in Table 2. 

Complications
In two patients the fistula was closed without an omentoplasty, because of an unsuit-

able omentum. In these patients a diverting stoma was performed. Two patients (5%) 

developed a recurrent fistula during follow up. The patient with a recurrent fistula in the 

post surgery group did not want a new surgical intervention because of minor com-

plaints of the fistula. The patient with the recurrent fistula and Crohn’s disease under-

went a diverting stoma. 

In one patient a necrotic omentum developed. This was successfully treated by a laparo-

scopic necrotectomy. In another patient an abscess developed, which needed drainage 

procedures.

Minor complications included gastric retention and urinary infection (Table 3).

Table 1. Patients characteristics and outcome

IBD

N=3 (8%)

Birth trauma

N=19 (47%)

Post- surgery

n=18 (45%)
N=40

> 1 previous surgical attempt 

in history
3 10 8

Failure of Omentoplasty 0 0 2 2 (5%)

Recurrent fistula 1 0 1 2 (5%)

Hospital stay (days) 4 (3-5) 4 (2-6) 4 (3-7) 4 (2-7)

Operation time (minutes) 127 (120-135) 127 (118-140) 145 (128-173) 128 (118-173)
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previously with Infliximab, but all three patients with IBD were on maintenance therapy 

with Azathioprine and one with corticosteroids. None of them had active rectal disease 

at the time of treatment by laparoscopic omentoplasty.

Several studies have reported cases of rectovaginal fistula repair by laparoscopy [19-21].

Pelosi et al performed laparoscopic upper rectovaginal mobilization to facilitate the 

transvaginal repair of recurrent rectovaginal fistula [22]. Schwenk et al. reported a case of 

a rectovaginal fistula for which they had performed a laparoscopic resection of the sig-

moid colon which included the fistulous tract, after which an intracorporeal colorectal 

anastomosis was performed together with an omentoplasty [23].

The effectiveness of intra-abdominal use of an omentoplasty is described in several stud-

ies in patients especially with hydatic cysts to overcome surgical site infections and fis-

tulas [24-27]. But no series of patients with rectovaginal fistulas, treated by complete 

laparoscopic repair or treated by omentoplasty have been published in the literature.

Our study shows that laparoscopic fistula excision and omentoplasty for high rectovagi-

nal fistulas can be performed safely and with a short hospital stay, a low recurrence rate 

and without requiring a diverting colostomy. 
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Introduction

Closure of the internal opening is the most accepted standard procedure in the treat-

ment of high peri-anal fistulas. For this purpose, techniques such as mucosal advance-

ment flaps, plugs and closure with sealants have been developed [1-3]. The use of a 

non-cutting or draining seton in patients with high fistulas to reduce the associated 

inflammation before definitive surgical treatment by a mucosal advancement flap[4] is 

a standard procedure in our institution. The recurrence rate after the mucosal advance-

ment flap is in most studies about 20%-50%. The main reason for developing a recur-

rent fistula is probably the incomplete closure of the internal opening by the mucosal 

flap. Several authors [5, 6] investigated the possibility of fibrin glue as an adjunct to the 

mucosal advancement flap to achieve a better closure rate of the fistula. Unfortunately 

this treatment modality was very disappointing. Adequate sealing of the curetted fistula 

track by fibrin sealant is probably not possible to allow successful formation of a defini-

tive scaffold to close the internal opening. 

The healing of soft tissue is mediated by a complex array of intra- and extracellular events 

that are regulated by signaling proteins [7, 8]. Platelets play a deciding, if not prominent, 

role [8, 9]. In vitro studies have shown a dose-response relationship between platelet 

concentration and the proliferation of human adult mesenchymal stem cells, the prolif-

eration of fibroblast and the production of type I collagen[10]. This suggests that autolo-

gous rich platelet plasma can enhance wound healing [11, 12].

Platelet rich plasma is by definition a volume of the plasma fraction of autologous blood 

having a platelet concentration above baseline [13]. Ideally blood should be drawn be-

fore surgery, because the surgery itself will lead to platelet activation and may interfere 

with the preparation. 

We studied the feasibility and outcome of staged mucosal advancement flap after in-

jecting plasma rich blood, derived from centrifuged autologous anticoagulated blood, 

via the curetted fistula track under the mucosal flap, in patients with high peri-anal cryp-

toglandular fistulas.

Patients and methods

Between February 2006 and May 2007, all consecutive patients with high peri-anal cryp-

toglandular fistulas, defined as transsphincteric, suprasphincteric and extrasphincteric 

fistula tracts transversing the middle third or upper part of the anal sphincter, were treat-

ed by a staged mucosal flap and platelet derived grow factors.
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Abstract

Background  In this prospective pilot study, we explored autologous platelet rich 

plasma (PRP) as an adjunct to the staged mucosal advancement flap in the treatment of 

peri-anal fistulas.

Methods  Between February 2006 and May 2007, ten patients with fistula tracks trans-

versing from the middle third or upper part of the anal sphincter were treated for at least 

three months with non-cutting setons prior to definitive closure by autologous plate-

let rich plasma (PRP) as an adjunct to a mucosal advancement flap (MF). Five patients 

smoked tobacco. 

Results  The study group consisted of six women and four men with a median age of 

44 years (range 30-75) and a median follow-up of 26 months (range 17-32). One (10%) 

patient had a recurrent fistula. No new continence disorders developed after definitive 

treatment in both groups.

Conclusion  PRP as an adjunct to staged mucosal advancement flap for the treatment 

of peri-anal cryptoglandular fistulas is a promising treatment modality a high healing 

rate.

S.J. van der Hagen  -  C.G. Baeten  -  P.B. Soeters  -  W.G. van Gemert

Colorectal Dis. 2011 Feb; 13(2):215-8



of treatment. A new peri-anal fistula which developed after a symptom-free episode of 

more than 3 months was considered a recurrence. If there was any doubt regarding the 

presence of a recurrent fistula tract in case of persistent complaints but complete exter-

nal wound healing, a MRI was performed to investigate for residual abscesses. 

Photo 1. Patient with two fistula 
tracks and seton treatment;
51 · 38 mm (314 · 314 DPI).

Photo 2. Platelet-rich plasma is 
injected into the curetted fistula 
9track via the external opening; 
51 · 38 mm (314 · 314 DPI).

Written informed consent was obtained before the start of the study to allow continu-

ation of follow-up at the outpatient clinic after healing of the fistula. All patients under-

went physical examination and laboratory tests. Preoperatively, patients’ complaints of 

incontinence and soiling were recorded. Definitive categorization of the fistula was de-

termined by careful examination of the MRI by the surgeon and the radiologist. Patient 

characteristics like age, sex, fistula type, and previous surgical attempts, were recorded.

Procedure
All patients were examined under general or spinal anesthesia and draining Setons were 

placed (Photo1). The MRI-scan was used to find the fistula tracts and/or abscesses adja-

cent to and connecting with the fistulae. 

At least 3 months after initial treatment a second examination was carried out under 

general or spinal anesthesia. After induction of spinal or general anesthesia, 2200 mg 

amoxicilline/clavulane acid was given intravenously. When there was no inflammatory 

activity at the internal opening of the fistula, the seton was removed and platelet rich 

autologous blood was derived from the patient (see below).

The internal opening was closed by a mucosal advancement flap [3, 4] and the platelet 

rich blood layer after centrifugation was injected via the external opening in the curet-

ted fistula track under the mucosal flap (Photo 2).

Procedure of platelet rich blood derivation
The platelet rich plasma was produced using the gravitational platelet separation (Cell 

factor technologies, Biomet, Warsaw. Ind.). Sixty cc of autologous blood was anticoagu-

lated by ACD-A and centrifuged for 15 minutes. Three layers became evident: the bot-

tom layer comprised of red blood cells, the middle layer comprised of platelets and with 

blood cells and the top plasma layer. The middle layer was isolated and a solution of 1000 

units topical bovine thrombin per millilitres in 10% CaCl2 was added (10:1) by a two-com-

ponent system to generate platelet activation resulting in the release of their α-granule 

content (growth factors) at the place of injection. PRP has therapeutic value by releasing 

growth factors above 1000×103 platelets/ µl. This system can concentrate and sequester 

8-fold from whole blood without activating the platelets after one centrifugation [14].

Examination
Patients were followed at regular intervals at the outpatient clinic and were re-examined 

for the purpose of this study. The fistula was considered to be healed if all symptoms 

disappeared and the fistula orifice(s) was (were) healed without drainage of the external 

wound opening(s) with and without finger compression. Special attention was paid to 

the presence of recurrent fistulas. A ”recurrent” fistula, absence of wound healing, and 

persistent symptoms within 3 months after definitive treatment was defined as a failure 
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surgery[7, 20], spinal fusion[21, 22] and treatment of chronic skin and soft tissue ulcers[23, 

24]. Autologous derived blood components, such as fibrin tissue adhesive derived from 

the precipitation of fibrinogen using a combination of ethanol and freezing, has been 

used before in the treatment of peri-anal fistulas [25]. Despite of several reports address-

ing the use of fibrin sealant, the use of PRP in the treatment of peri-anal fistulas has not 

been published. 

Biologically active proteins derived from platelets, when activated by thrombin, stimu-

late chemotaxis, proliferation, differentiation and angiogenesis which stimulate wound 

healing (Table 2). Smoking, for instance, diminishes, the oxygen transport and metabo-

lism by carbon monoxide and hydrogen cyanide which inhibit enzyme systems neces-

sary for the oxidative metabolism and transport at a cellular level[26]. Zimmerman et al. 

suggested that a nicotine induced decrease in rectal mucosal perfusion contributes to 

the breakdown of the advancement flap[27]. Diminished blood flow, especially occur-

ring in smokers or diabetic patients, may diminish the production of platelet derived 

growth factors in the operation wound. 

Injecting PRP in the operation wound may enhance better wound healing in patients in 

which wound healing is impaired by smoking, diabetes and other inflammatory condi-

tions. In addition normal wound healing may be stimulated in patients, where the area 

of the fistula is less viable due to long term fistulization, infection and scarring [28, 29]. 

The recurrence rate of peri-anal fistulas after a mucosal advancement flap varies be-

tween 20% and 50%. There is still a need for improvement in the treatment of high and 

peri-anal fistulas. Especially in the treatment for complex peri-anal fistulas and recurrent 

peri-anal disease with multiple fistula tracks, for instance in Crohn’s disease. This pilot 

study group consisted of patients with cryptoglandular disease and only one patient 

had multiple fistula tracks, but five patients smoked tobacco. The procedure of platelet 

Table 2. The most important growth factors

PDGF Platelet derived growth factor
chemotaxis

Protein and collagen synthesis

EGF Epidermal growth factor Start cellular growth differentiation

TGF Transforming growth factor
Start cellular growth and differentiation

Regeneration

ILGF Insulin like growth factor
Start cellular growth and differentiation

Cellular DNA synthesis

VEGF Vascular endothelian growth factor Angiogenesis

Results

Six women and four men with a median age of 44 years (range 30-75) and a median 

follow-up of 26 months (range 17-32) underwent seton treatment and definitive surgery 

by mucosal advancement flap together with autologous platelet derived grow factors. 

The patients’ characteristics are listed in Table 1. The median time of seton treatment was 

3 (range 3-8) months. No MRI was needed to exclude or confirm fistula healing or recur-

rences. One (10%) patient had a recurrent fistula after 12 months. No new continence 

disorders developed after definitive treatment in both groups. There were no adverse 

events.

Discussion

At present mucosal or rectal flap 

repair is seen as the gold standard 

for closing the internal opening in 

high perianal fistulas. It remains un-

clear why mucosal flap repair fails 

in one out of three patients. Incom-

plete clearance of pus and debris, 

incomplete closure of the internal 

opening, as well as inappropriate 

host response in patients with risk-

factors like e.g. smoking or diabetes. 

Although the number of patients, 

treated in this study is small, the re-

sults are promising. Instead of fibrin 

glue the platelet derived growth fac-

tors may facilitate closure of the in-

ternal opening, especially in patients 

with impaired wound healing.

There have been numerous publica-

tions regarding the use of Platelet 

derived growth factors (platelet rich 

plasma) for a diverse range of clinical 

applications, including periodontal 

and oral surgery[9, 15-19], maxillofa-

cial surgery[19], cosmetic and plastic 

Table 1. Patient characteristics

N=10

Sex

Male 4

Female 6

Age
Median

44 (range 30-75) years

2 Distula tracks 1

Suprasphincteric 

fistula
1

Extrasphincteric 0

smokers 5

Previous attempts 4

Seton treatment
Median

3 (range 3-8) months

Residual inflammation 

and prolonged seton 

treatment

1

Recurrent fistula 1 (10%)

Incontinence disorder 0
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13. Marx, R.E., Platelet-rich plasma (PRP): what is PRP and what is not PRP? Implant Dent, 

2001. 10(4): p. 225-8.

14. Eppley, B.L., J.E. Woodell, and J. Higgins, Platelet quantification and growth factor 

analysis from platelet-rich plasma: implications for wound healing. Plast Reconstr 

Surg, 2004. 114(6): p. 1502-8.

15. Anitua, E., Plasma rich in growth factors: preliminary results of use in the preparation 

of future sites for implants. Int J Oral Maxillofac Implants, 1999. 14(4): p. 529-35.
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series. J Periodontol, 2000. 71(10): p. 1654-61.

19. Whitman, D.H., R.L. Berry, and D.M. Green, Platelet gel: an autologous alternative to 

fibrin glue with applications in oral and maxillofacial surgery. J Oral Maxillofac Surg, 

1997. 55(11): p. 1294-9.

20. Man, D., H. Plosker, and J.E. Winland-Brown, The use of autologous platelet-rich 

plasma (platelet gel) and autologous platelet-poor plasma (fibrin glue) in cosmetic 

surgery. Plast Reconstr Surg, 2001. 107(1): p. 229-37; discussion 238-9.

21. Bose, B. and M.A. Balzarini, Bone graft gel: autologous growth factors used with au-

tograft bone for lumbar spine fusions. Adv Ther, 2002. 19(4): p. 170-5.

22. Hee, H.T., et al., Do autologous growth factors enhance transforaminal lumbar inter-

body fusion? Eur Spine J, 2003. 12(4): p. 400-7.

23. Margolis, D.J., et al., Effectiveness of platelet releasate for the treatment of diabetic 

neuropathic foot ulcers. Diabetes Care, 2001. 24(3): p. 483-8.

24. Knighton, D.R., et al., Stimulation of repair in chronic, nonhealing, cutaneous ulcers 

using platelet-derived wound healing formula. Surg Gynecol Obstet, 1990. 170(1): p. 

56-60.

25. Cintron, J.R., et al., Repair of fistulas-in-ano using autologous fibrin tissue adhesive. 

Dis Colon Rectum, 1999. 42(5): p. 607-13.

26. Silverstein, P., Smoking and wound healing. Am J Med, 1992. 93(1A): p. 22S-24S.

27. Zimmerman, D.D., et al., Smoking impairs rectal mucosal bloodflow--a pilot study: 

possible implications for transanal advancement flap repair. Dis Colon Rectum, 2005. 

48(6): p. 1228-32.

28. Zimmerman, D.D., et al., Smoking affects the outcome of transanal mucosal ad-

vancement flap repair of trans-sphincteric fistulas. Br J Surg, 2003. 90(3): p. 351-4.

29. Ellis, C.N. and S. Clark, Effect of tobacco smoking on advancement flap repair of 

complex anal fistulas. Dis Colon Rectum, 2007. 50(4): p. 459-63.

rich blood is expensive. For the time being the treatment should be reserved for the 

group of patients with perianal fistulas with a high risk of recurrence in a prospective 

randomized setting.

Based on the results of this study, a staged mucosal advancement flap with PRP as an 

adjunct for the treatment of high peri-anal fistulas in patients with cryptoglandular dis-

ease appears to be a promising treatment modality and justifies more controlled clinical 

studies to confirm these results and to establish the conditions in which the addition of 

platelet rich plasma has merit.
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Fecal passive incontinence and soiling

part II
Introduction part II:

Soiling and passive fecal incontinence

8



Passive fecal incontinence

Fecal incontinence is defined as recurrent involuntary passage of fecal material or flatus 

trough the anal canal. Passive fecal incontinence is caused by incomplete evacuation of 

stools and/or an insufficient anal sphincter. Some of these patients passively loose stools 

predominantly during walking. These fecal losses are not severe but have nevertheless 

a major negative impact on quality of life. Diets to solidify the feces and sphincter exer-

cise are frequently prescribed, but do not always have satisfactory effects. The internal 

anal sphincter (IAS) provides most of the resting anal pressure, and is the main muscle 

responsible for the prevention of anal leakage [1, 2]. Degeneration of the IAS is presumed 

to be the cause of passive fecal incontinence in the elderly[3].

Soiling

Terms like passive incontinence and soiling are used mixed up for patients who suffer from 

anal leakage. Soiling is a phenomenon well-known to colorectal surgeons but never com-

prehensively described in the literature. Soiling is only mentioned in papers dealing with 

ano-rectal diseases but never discussed as a separate disease entity. Anorectal manometry 

in patients with soiling is within the normal range [4, 5]. There is an objective explanation 

for soiling in patients who have just a partial defect of the anal internal sphincter or a scar 

lesion (key-hole defect) after anal surgery or trauma. This scar lesion disables complete 

evacuation of the (sticky) feces. But not every person suffering of insufficient clearing or 

evacuation of feces out of the anal canal with or without a scar lesion is prone to be a 

soiling patient. Probably some patients are more sensitive for fecal material on the (ano)

dermal skin. The anatomical abnormality may be present in patients with haemorrhoids or 

in patients who underwent anal surgery resulting in scar tissue or key-hole defects. 

Background and etiology

Fecal incontinence is a socially and psychologically distressing condition that affects many 

people. In the United States 1 in 10 women have fecal incontinence, with 1 in 15 having 

moderate to severe fecal incontinence [6]. However, approximately 70% of patients with 

fecal incontinence do not consult a physician[7]. The true prevalence of fecal incontinence 

and soiling remains unknown and is hard to establish because of underreporting of symp-

toms by patients, difference in data collection and different standardized scoring scales [8]. 

The prevalence of soiling is unknown, but up to approximately 20% per cent of the popula-

tion is estimated to be incontinent for flatus, liquid or solid stools[9-12]. 
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Fecal soiling is associated with irritable bowel syndrome (IBS) and constipation. Dross-

man et al found that men with dyspepsia consulting their physicians are more to suf-

fer from soiling than women[13]. Anal dysfunction does not cause of anal soiling. Anal 

manometry performed in 179 patients revealed that the mechanism underlying incon-

tinence in patients with fecal soilng differs from the underlying cause of moderate or 

severe fecal incontinence [4]. Similarly no differences were found in anorectal function 

tests between patients with fecal soiling (without fecal incontinence) and the control 

group, except in the patients with a rectal prolapse [5]. Prolapsing haemorrhoids are 

another well known cause of pruritus and fecal soiling. Murie et al. showed that haemor-

rhoidectomy and rubber band ligation reduces symptoms like pruritus and fecal soil-

ing[14]. Approximately 30 per cent of the patients surgically treated for perianal fistulas 

suffer from soiling [15-20]. The cause of soiling after perianal surgery is unknown. The use 

of the Parks retractor in anal fistula surgery is probably associated with soiling and fe-

cal incontinence [21]. Mucosal prolapse after mucosal advancement plasty or scar tissue 

may be an additional cause.

Treatment modalities

Passive fecal incontinence
Complex operations such as the dynamic graciloplasty or the newer artificial bowel 

sphincter provide an elevation in the resting pressure. These operations are most ap-

propriate in case of minor and major sphincter disruption. But they require considerable 

expertise to achieve good results and are associated with a relatively high complication 

rate [22, 23]. Most patients have only a partial defect of the internal anal sphincter. The 

outcome of surgical procedures like post anal repair are disappointing at long-term fol-

low up[24]. Studies investigating treatment with Pelvic floor Rehabilitation combined 

with biofeedback therapy show different success rates [25]. Conservative treatment with 

medication and diet modifications is successful in 60%[26]. Retrograde colonic irrigation 

is a conservative therapy used for severe fecal incontinence [27-30]. 

Soiling
At present there is no adequate therapy for soiling. The patients are instructed to deal 

with this problem by frequent cleaning of the perianal region. Most of the prescribed 

therapies consist of symptomatic conservative treatment formerly used for passive fecal 

incontinence. In 60 per cent of the patients treated by conservative treatment for fecal 

incontinence the result is successful [26]. No reports exist regarding the success rate of 

conservative treatment for fecal soiling.

Symptomatic treatment has focused on the perianal dermatitis by application of derma-

tological creams, including bile acid binders, and wearing pads. Including fibre for exam-

ple psyllium or bran in the diet has been suggested for the treatment of soiling [4]. A con-

stipation diet and loperamide are often prescribed in patients with chronic diarrhoea [31]. 

The following questions were addressed in Part II of this thesis:
1. Are bulking agents effective for treatment of soiling?

In Chapter 9 a new treatment modality for soiling after anal surgery is investigated 

consisting of bulking the key-hole defect by elastomer injections.

In Chapter 10 the outcome of two treatment modalities, elastomer injections and 

rectal irrigation are investigated.

2. Is the complication rate of a new minimally invasive multidisciplinary surgical treat-

ment in patients with soiling and passive incontinence acceptable?

In Chapter 11 the outcome is described of a new multidisciplinary approach for the 

treatment of fecal soiling and passive incontinence due to obstructed defecation by 

rectocele.

3. What is the best conservative treatment modality for fecal soiling?

In Chapter 12 an audit is described of the conservative treatment of patients with 

fecal soiling and an algorithm is suggested.

References
1. Frenckner, B., Function of the anal sphincters in spinal man. Gut, 1975. 16(8): p. 638-44.
2. Duthie, H.L. and J.M. Watts, Contribution of the External Anal Sphincter to the Pressure 

Zone in the Anal Canal. Gut, 1965. 6: p. 64-8.
3. Vaizey, C.J., M.A. Kamm, and C.I. Bartram, Primary degeneration of the internal anal 

sphincter as a cause of passive faecal incontinence. Lancet, 1997. 349(9052): p. 612-5.
4. Hoffmann, B.A., et al., Fecal seepage and soiling: a problem of rectal sensation. Dis 

Colon Rectum, 1995. 38(7): p. 746-8.
5. Felt-Bersma, R.J., et al., Soiling: anorectal function and results of treatment. Int J Colo-

rectal Dis, 1989. 4(1): p. 37-40.
6. Bharucha, A.E., et al., Prevalence and burden of fecal incontinence: a population-

based study in women. Gastroenterology, 2005. 129(1): p. 42-9.
7. Johanson, J.F. and J. Lafferty, Epidemiology of fecal incontinence: the silent affliction. 

Am J Gastroenterol, 1996. 91(1): p. 33-6.
8. Madoff, R.D., et al., Faecal incontinence in adults. Lancet, 2004. 364(9434): p. 621-32.
9. Parks, A.G., Royal Society of Medicine, Section of Proctology; Meeting 27 November 1974. 

President’s Address. Anorectal incontinence. Proc R Soc Med, 1975. 68(11): p. 681-90.
10. Nelson, R., et al., Community-based prevalence of anal incontinence. JAMA, 1995. 

274(7): p. 559-61.
11. Giebel, G.D., et al., Prevalence of fecal incontinence: what can be expected? Int J Colo-

rectal Dis, 1998. 13(2): p. 73-7.

98 99

8

Introduction part II ...



12. Perry, S., et al., Prevalence of faecal incontinence in adults aged 40 years or more living 
in the community. Gut, 2002. 50(4): p. 480-4.

13. Drossman, D.A., et al., Urgency and fecal soiling in people with bowel dysfunction. Dig 
Dis Sci, 1986. 31(11): p. 1221-5.

14. Murie, J.A., A.J. Sim, and I. Mackenzie, The importance of pain, pruritus and soiling 
as symptoms of haemorrhoids and their response to haemorrhoidectomy or rubber 
band ligation. Br J Surg, 1981. 68(4): p. 247-9.

15. Zimmerman, D.D., et al., Anocutaneous advancement flap repair of transsphincteric 
fistulas. Dis Colon Rectum, 2001. 44(10): p. 1474-80.

16. Van Tets, W.F. and J.H. Kuijpers, Seton treatment of perianal fistula with high anal or 
rectal opening. Br J Surg, 1995. 82(7): p. 895-7.

17. Schouten, W.R., D.D. Zimmerman, and J.W. Briel, Transanal advancement flap repair of 
transsphincteric fistulas. Dis Colon Rectum, 1999. 42(11): p. 1419-22; discussion 1422-3.

18. Athanasiadis, S., M. Nafe, and A. Kohler, [Transanal rectal advancement flap versus mu-
cosa flap with internal suture in management of complicated fistulas of the anorec-
tum]. Langenbecks Arch Chir, 1995. 380(1): p. 31-6.

19. Seow-Choen, F. and R.J. Nicholls, Anal fistula. Br J Surg, 1992. 79(3): p. 197-205.
20. Garcia-Aguilar, J., et al., Anal fistula surgery. Factors associated with recurrence and 

incontinence. Dis Colon Rectum, 1996. 39(7): p. 723-9.
21. Zimmerman, D.D., et al., Impact of two different types of anal retractor on fecal con-

tinence after fistula repair: a prospective, randomized, clinical trial. Dis Colon Rectum, 
2003. 46(12): p. 1674-9.

22. Sielezneff, I., et al., Dynamic graciloplasty in the treatment of patients with faecal in-
continence. Br J Surg, 1999. 86(1): p. 61-5.

23. Geerdes, B.P., et al., Dynamic graciloplasty. Complications and management. Dis Co-
lon Rectum, 1996. 39(8): p. 912-7.

24. Matsuoka, H., et al., Postanal repair for fecal incontinence--is it worthwhile? Dis Colon 
Rectum, 2000. 43(11): p. 1561-7.

25. Norton, C., J.D. Cody, and G. Hosker, Biofeedback and/or sphincter exercises for the 
treatment of faecal incontinence in adults. Cochrane Database Syst Rev, 2006. 3: p. 
CD002111.

26. Whitehead, W.E., A. Wald, and N.J. Norton, Treatment options for fecal incontinence. 
Dis Colon Rectum, 2001. 44(1): p. 131-42; discussion 142-4.

27. Briel, J.W., et al., Clinical value of colonic irrigation in patients with continence distur-
bances. Dis Colon Rectum, 1997. 40(7): p. 802-5.

28. Gosselink, M.P., et al., Long-term follow-up of retrograde colonic irrigation for defaeca-
tion disturbances. Colorectal Dis, 2005. 7(1): p. 65-9.

29. Koch, S.M., et al., Retrograde colonic irrigation for faecal incontinence after low ante-
rior resection. Int J Colorectal Dis, 2009. 24(9): p. 1019-22.

30. Koch, S.M., et al., Prospective study of colonic irrigation for the treatment of defaeca-
tion disorders. Br J Surg, 2008. 95(10): p. 1273-9.

31. Sun, W.M., N.W. Read, and M. Verlinden, Effects of loperamide oxide on gastrointesti-
nal transit time and anorectal function in patients with chronic diarrhoea and faecal 
incontinence. Scand J Gastroenterol, 1997. 32(1): p. 34-8.

100



PTQTM Implants used as a bulking agent for  
the treatment of fecal soiling after anal surgery: 

A pilot study

9



Introduction

Peri-urethral injections with silicone elastomers have been performed for urinary stress 

incontinence since 1991[1, 2]. Macroplastique® is injected at the bladder neck, adding 

“bulk” to the tissues and increasing urethral resistance to improve continence[1]. Injec-

tion of this biologically inert material into the submucosa of the anal canal could have a 

similar “bulking” effect [3-6]. Approximately 2% of the normal healthy population and up 

to 16% of the elderly population suffer from fecal incontinence [7-12]. Structural damage 

may result from childbirth trauma, surgical trauma such as sphincterotomy or fistula sur-

gery, resulting in anatomic irregularity of the anal canal also known as keyhole defects. 

It is generally accepted that degeneration or disruption of the internal anal sphincter 

(IAS) characteristically leads to passive fecal incontinence. Degeneration can be primary, 

or secondary to systemic sclerosis[13]. The patients passively loose liquids and flatus. 

In our opinion fecal soiling is caused by insufficient clearing of the anal canal after normal 

defecation. This occurs when sticky feces stays behind in an anal canal that is anatomi-

cally disturbed. The anatomical disturbance is seen in patients with haemorrhoids, anal 

fissures tumours, fistulas, etc. or in patients who had anal surgery for these conditions 

resulting in scar tissue or key-hole defects. In these patients anorectal manometry is usu-

ally within the normal range. In contrast to passive fecal incontinence in which anorectal 

manometry is usually abnormal as a result of disruption or degeneration of the IAS. So in 

our view the terms passive fecal incontinence and fecal soiling are mixed up. Passive fe-

cal incontinence is caused by a disruption or degeneration of the anal sphincter and fe-

cal soiling is caused by the deformity of the anal canal. Passive anal leakage without ob-

jective dysfunction of the anal sphincter muscles is called fecal soiling and with objective 

dysfunction of the internal anal sphincter muscles is called passive fecal incontinence. 

Patients with soiling have “a leakage problem” often after defecation but are most of the 

time continent for flatus and liquids. Today there is no adequate therapy for fecal soil-

ing. The patients are told to deal with this problem by frequent cleaning of the perianal 

region for the rest of their lives. Soiling patients suffer from loss of brown fluid from the 

anus associated with peri-anal dermatitis and itching and social problems. Soiling is only 

present in patients when they have semi-solid feces and a constipating diet is therefore 

frequently prescribed. This therapy however causes constipation and is not always toler-

ated and this is not a satisfactory long term solution for most patients. Also, diet induced 

diarrhoea can give diminishing of the soiling complaints but is not acceptable because 

of frequency and urge to go to the toilet. The correct way to go seems to be restoration 

of the anal canal. Since there is also no effective surgical therapy for fecal soiling, bulking 

agents like PTQ Implants may be the therapeutic solution for patients with fecal soiling.
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Abstract

Aim  A prospective evaluation of 24 patients with fecal soiling treated with PTQTM Im-

plants to bulk the key-hole defect. 

Patients and methods  24 Patients with fecal soiling as a result of a key-hole defect 

after anal surgery and normal anorectal function, were treated with PTQ implants. Pa-

tients completed a two-week diary, a quality of life questionnaire, and a patient’s satisfac-

tion visual analogue scale. All tests were repeated after treatment. 

Results  In 24 patients with a median age of 55 years (range 33-79), a mean volume of 

6,7 ml (range 2,5-18 ml) was injected to bulk the key-hole defect. There were no adverse 

effects except for one transient infection. The mean patient satisfaction improved from 

2.8 to 6.6 (p=0.001). The mean daily soiling frequency was 2.0 (range 1-5) before treat-

ment and 1.1 (range 0-3) (p=0.001) and 1.5 (range 0-3) (p=0.001) after three and 12 months 

respectively. The mean Vaizey-incontinence score was 4.2 (range 0-8) before treatment 

and 2.5 (range 0-6) (p = 0.0001) and 2.1 (range0-6) (p=0.0001) after three and 12 months 

respectively. 

Conclusions  Initial results of this pilot study demonstrate that PTQ Implants used as a 

bulking agent to correct the key-hole defect for the treatment of fecal soiling after anal 

surgery, is a safe and effective method.

S.J. van der Hagen  -  W.G. van Gemert  -  C.G. Baeten

Br J Surg. 2007 Feb;94(2):222-3



dures were performed with a prophylactic single dose of intravenous metronidazole 500 

mg and cefuroxime 1500 mg. Patients received also oral analgesics (paracetamol). PTQ 

Implants were supplied in sterile syringes in 2.5 ml aliquots. All injections were performed 

through a 90 mm 18 gauge needle with the aid of a ratchet Administration Device. The 

patient were observed for one hour following injection to exclude local complications 

or systemic reactions. 

In the event of treatment failure or partial improvement requiring further PTQ implanta-

tions, the re-implantation of PTQ Implants was not carried out until 4 weeks after the 

initial procedure. The full pre-operative evaluation, including complete anorectal physi-

ological testing and endoanal ultrasound was repeated to identify and investigate the 

reason for initial treatment failure.

Statistical analysis
Comparisons were made between the outcome obtained before treatment and at three 

months and 12 months follow up using the Wilcoxon test. Statistical significance was as-

signed at the 5 per cent level.

Table 1. Exclusion criteria for the treatment 

of PTQ Implants in patients with soiling

Exclusion criteria

1. Immunosuppression

2. Associated external sphincter defect

3. Urge incontinence of stool predominant symptom

4. Inflammatory bowel disease

5. Diabetes Mellitus 

6. Current pregnancy or planned further vaginal 

deliveries

7. Fecal impaction

8. Rectal prolapse

9. Parasitic infections (threadworms, etc.)

10. Congenital anal sphincter defect

11. Acute inflammation, infection, or  

malignancy

12. Allergies to any of the antibiotics or  

other medications required for the  

pre- and post-operative care 

In this study, PTQ Implants are used to correct the so called key-hole defect in order to 

undo the asymmetry of the anal canal for the treatment of fecal soiling after anal surgery. 

The aim of this study was to evaluate the effectiveness of PTQ Implants used to correct 

the key-hole defect for the treatment of fecal soiling after anal surgery in a prospective 

study.

Patients and methods

Twenty-four consecutive patients with fecal soiling were recruited at the surgical depart-

ment of the University Hospital of Maastricht. The study protocol was approved by the 

ethical committee. Written informed consent was obtained before entering the study. 

In all patients a key-hole defect was demonstrated on physical examination and endo-

anal ultrasound. Patients with true passive incontinence for liquids and psychological 

instability for an intervention under local anesthesia were not included. Pudendal nerve 

terminal motor latency, rectal sensivity tests and anal manometry were done to exclude 

true (passive) incontinence. For exclusion criteria see Table 1. 

Anorectal physiological studies were performed prior to injection of the PTQ Implants. An 

endoanal ultrasound was done to detect the anal key-hole defect. All patients complet-

ed a two-week diary card with details of their normal bowel actions and soiling episodes. 

They also filled out a KEA quality of life questionnaire , a EuroQol-5D instrument which 

evaluates the existence of problems on five health domains: mobility, self-care, usual 

activities, pain/discomfort and anxiety/depression in relation to fecal incontinence[14]. 

Adverse effects were assessed after two weeks. All tests were repeated at three and 12 

months after the PTQ implantations.

PTQ Implants
PTQ Implants (formerly called Bioplastique™) are solid, irregularly textured, medical 

grade polydimethylsiloxane elastomer implants suspended in a hydrogel carrier of poly-

vinylpyrrolidone (PVP or povidone). PTQ Implants remain stable at the implantation site. 

When the hydrogel carrier is replaced by body fluids, host fibroblasts subsequently de-

posit collagen around the implants. The hydrogel is removed by the reticuloendothelial 

system and excreted unmetabolised from the body through the kidneys.

Injections were performed on an outpatient basis under local anesthesia. A combination 

of xylocaine 1% and marcaine 0.25% were infiltrated into the skin over the proposed site 

of injection with the cutaneous entry site >2 cm lateral to the sphincter complex and 

into the deeper soft tissue structures to minimize the infection risk. All patients were 

injected in the supine or back position. Injecting needle tips were positioned into the 

submucosal internal sphincter interface on the guidance of a palpating finger. All proce-
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Table 3. Procedure details

PTQ Implants (ml)

Place of injection

(jack-knife position)

(hours)

Number of sessions Total amount (ml)

No 1 7,5--7,5 11-2 2 15,0

No 2 5--5 5 1 10,0

No 3 7,5--7,5--3 4-8 3 18,0

No 4 2,5 5 1 2,5

No 5 5 5-5 1 5,0

No 6 3,5 5 1 3,5

N0 7 2--6 10 2 8,0

No 8 2,5--2,5--5 6 3 10,0

No 9 2,5--2,5 7 2 2,5

No 10 2--2,5 12 2 4,5

No 11 5--5 5-7 2 10,0

No 12 2,5--5 2 2 7,5

No 13 2,5--5 9 2 7,5

No 14 2,5--5 11 2 7,5

No 15 3,5 8 1 3,5

No 16 2,5 11 1 2,5

No 17 2,5 9 1 2,5

No 18 7,5 7-11 1 7,5

No 19 2,5 11 1 2,5

No 20 5 1 1 5,0

No 21 5 7 1 5,0

No 22 7,5 3-7 1 7,4

No 23 2,5 6 1 2,5

No 24 2,5 9 1 2,5

Results

Twenty-four consecutive patients with 

a median age of 55 years (range 33-79) 

with fecal soiling were included. The 

patient characteristics are described 

in Table 2. The group consisted of 16 

men and eight women. There were no 

adverse effects but one local infection 

post-treatment. The mean total injec-

tion volume was 6,7 ml (range 2,5-18 

ml). Eight patients received a second 

PTQ implant and two patients a third 

implant because of insufficient bulking 

to undo the asymmetrical anal canal 

seen at ultrasound (Table 3). 

The mean basal pressure at anal ma-

nometry did not change significantly 

before and after treatment (63.4 ± 20 

mmHg vs. 61.5 ± 23 mmHg) (p=0.78). 

The mean squeeze pressure at anal ma-

nometry was 155.1 ± 59 mmHg before 

treatment and 195.1 ± 100 mmHg after 

treatment (p=0.09) (Table 4). 

Fecal soiling (Table 4)

The soiling complaints resolved com-

pletely in 5 patients and a partial re-

sponse was obtained in 11 patients. The 

mean patient satisfaction as measured 

on a visual analogue score of 0 to 10  

(0, not satisfied; 10, completely satisfied) 

improved from 2.8 to 6.6 (p=0.001).

Average daily soiling frequency was 

2.0 (range 1-5) before treatment and 1.1 

(range 0-3) (p=0.001) and 1.5 (range 0-3) 

after three and 12 months respectively. 

The average soiling day-time frequen-

cy was 0.5 (range 0-1) before treatment 

Table 2. Patient characteristics

Age gender

Soiling 

(daily  

frequency)

No 1 57 M 3

No 2 34 M 1

No 3 73 M 1

No 4 33 V 2

No 5 39 V 1

No 6 45 V 3

N0 7 56 M 2

No 8 62 M 1

No 9 55 M 2

No 10 71 M 1

No 11 55 V 1

No 12 61 M 2

No 13 40 M 3

No 14 53 M 1

No 15 58 V 4

No 16 47 M 3

No 17 54 M 1

No 18 40 V 3

No 19 43 M 5

No 20 69 M 1

No 21 53 V 1

No 22 79 V 2

No 23 62 M 3

No 24 57 M 2
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The mean KEA quality of life questionnaire score for constipation was 86 (range 69-100) 

before treatment and 86 (range 56-100) at 3 months after treatment (p=0.6). The mean 

KEA quality of life questionnaire score for constipation was 85 (range 56-100) at 12 months 

after treatment (p=0.8). The mean KEA quality of life questionnaire score for fecal inconti-

nence was 81 (range 53-100) before treatment and 84 (range 51-99) at three months after 

treatment (p=0.1). The mean KEA quality of life questionnaire score for fecal incontinence 

was 83 (range 51-99) at 12 months after treatment (p=0.3). The mean KEA quality of life 

questionnaire score for psychosocial functioning was 79 (range 41-100) before treatment 

and 82 (range 27-100) at three months after treatment (p=0.02). The mean KEA quality of 

life questionnaire score for psychosocial functioning was 81 (range 27-100) at 12 months 

after treatment (p=0.07).

Discussion

Soiling is a phenomenon well-known to colorectal surgeons but never fully described in 

the literature. It is only mentioned in papers dealing with anorectal diseases but never 

discussed on its own merit. Nevertheless, many patients suffer from loss of brown fluid 

from the anus associated with peri-anal dermatitis and itching. Terms like passive incon-

tinence and soiling are used for patients who suffer from anal leakage. The internal anal 

sphincter (IAS) provides most of the resting anal pressure [15, 16] and is presumed the 

main muscle responsible for the prevention of anal leakage. The function and interaction 

of the anal cushions and the internal sphincter in fecal continence is still not clear. In this 

study there was no significant difference in both squeeze and resting pressures before 

and after implantation. There was a significant difference in maximum resting pressure 

in another study but PTQ Implants were used at the three anal cushions in patients with 

passive incontinence[6]. Indeed they had average baseline maximum resting pressures 

of 23± 9.7 mmHg in contrast to 63.4± 20 mmHg in the present study. It has been reported 

that vascular filling in the anal cushions contributes about 15-20% of the resting anal 

canal pressure[17] and the anal cushions act as a “compliant and comfortable plug” at 

the anal margin[18]. The first report of the use of implanted bulking agents was in 1993 

by Shafik [19], whereafter several reports followed [5, 20-22]. Histopathological studies of 

PTQ Implants in animals demonstrate an initial acute inflammatory and subsequent lo-

calized cellular response to the implants resulting in the removal of the hydrogel carrier 

and its replacement by host connective tissue. The initial reaction is characterized by an 

influx of multinucleated cells and fibroblasts. The reaction becomes quiescent over time, 

the number of multinucleated cells decrease, fibroblasts mature into fibrocytes, and 

collagen formation and maturation takes place. Gross examination of excised material 

and 0.3 (range 0-1) (p=0.008) and 0.3 (range 0-1) after three and 12 months respectively. 

The average soiling night-time frequency was 0.2 (range 0-1) before treatment and 0.3 

(range 0-2) (p=0.3) and 0.2 (range 0-2) after three and 12 months respectively. The aver-

age soiling after stool frequency was 1.3 (range 0-3) before treatment and 0.5 (range 0-2) 

and 0.5 (range 0-2) (p=0.001) after three and 12 months respectively.

The average number of pads was 1.9/day (range 0-5) before treatment and 0.7/day 

(range 0-2) (p=0.001) and 0.5/day (range 0-2) after three and 12 months. The mean Vaizey-

incontinence score was 4.2 (range 0-8) before treatment and 2.5 (range 0-6) at three 

months after treatment (p = 0.0001). Twelve months after treatment the mean Vaizey-

incontinence score was 2.1 (range 0-6) (p=0.0001).

Table 4. Patient outcome

Baseline
3 Months 

post treatment

12 Months 

post treatment

Maximum Resting 

pressure
63.4 ± 20 mmHg 61.5 ± 23 mmHg (p=0.78) -

Maximum squeeze 

pressure
155.1 ± 59 mmHg 

195.1 ± 100 mmHg

(p=0.09)
-

Patient satisfaction 2.8 6.6 -

Average daily soiling 

frequency
2.0

1.1

(p=0.001)

1.5

(p=0.001)*

The average number 

of pads
1.9

0.7

(p=0.001)

0.5

(p=0.001)*

The mean Vaizey-

incontinence score
4.2

2.5

(p=0.0001)

2.1

(p=0.0001)*

The mean KEA quality of 

life questionnaire score 

for constipation

86
86

(p=0.6)

85

(p=0.8)*

The mean KEA quality of 

life questionnaire score 

for fecal incontinence

81
84

(p=0.1)

83

(p=0.3)*

The mean KEA quality of 

life questionnaire score for 

psychosocial functioning

79
82

(p=0.02)

81

(p=0.07)*

* significant difference to baseline
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reveals discrete implants surrounded by host tissue augmenting (bulking) the original 

implantation site [1, 2].

In most studies[3, 6, 21-23], the authors used the agents to bulk the (“weak”) internal 

sphincter at multiple locations in order to prevent passive fecal leakage. Our aim was to 

use the PTQ implant to undo the asymmetry of the anal canal by bulking specifically the 

place of the key-hole defect to treat fecal soiling in contrast to injecting PTQ Implants at 

several places around the anal canal “to strengthen” to internal sphincter muscle to treat 

passive fecal incontinence. On the other hand, the three circumferential injections at the 

haemorrhoidal cushions used by other authors possibly provide a renewed symmetry of 

the anal canal and so patients with “only soiling” benefit from this method in their stud-

ies. In eight patients the bulking of the key-hole defect was insufficient after one session 

and needed a second procedure and in two patients a third procedure. In other studies 

a maximum of 2.5 ml of the PTQ Implants (7.5 ml total volume) was used at the three sites 

of the haemorrhoidal cushions [3, 23]. The mean total volume in the present pilot study 

was 6,7 ml injected at the site of the key-hole defect. 

In this and other studies the PTQ Implants appears to be safe and effective [4, 24, 25]. The 

Vaizey-incontinence score and soiling complaints decreased significantly in all patients. 

The results of the KEA-quality of life questionnaire did not show a significant improve-

ment after this procedure, which is in shear contrast with the positive reactions of these 

patients at the outpatient clinic. An explanation can be the relatively small group size 

and the fact that this quality of life questionnaire is developed especially for fecal incon-

tinence[14], which is possibly not sensitive enough to give an objective measurement for 

quality of life associated with fecal soiling. 

PTQ Implants to bulk and thereby correct the key-hole defect is a safe and effective 

method to treat fecal soiling after anal surgery or trauma. This study justifies a rand-

omized clinical trial to establish the efficacy of PTQ Implants for the treatment of fecal 

soiling. 
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patients with passive fecal incontinence after birth  

trauma and patients with soiling after anal surgery,  
treated by Elastomer implants versus rectal irrigation

10



Introduction

Passive fecal incontinence
Passive fecal incontinence is caused by incomplete evacuation of stools and/or an in-

sufficient anal sphincter. Some of these patients passively loose stools predominantly 

during walking. These fecal losses are not severe but have nevertheless a major negative 

impact on quality of life. Diets to solidify the feces and sphincter exercise are frequently 

prescribed, but do not always have satisfactory effects. The internal anal sphincter (IAS) 

provides most of the resting anal pressure, and is the main muscle responsible for the 

prevention of anal leakage [1, 2]. Degeneration of the IAS is presumed to be the cause 

of passive fecal incontinence in the elderly [3]. Complex operations such as the dynamic 

graciloplasty or the newer artificial bowel sphincter provide an elevation in resting pres-

sure. These operations are most appropriate in case of major sphincter disruption. They 

require considerable expertise to achieve good results and are associated with a rela-

tively high complication rate [4, 5]. Most patients have only a partial defect of the inter-

nal anal sphincter. Bulking agents like elastomer implants may have beneficial effects in 

patients with passive fecal incontinence [6, 7]. 

Soiling
Soiling is only mentioned in papers dealing with ano-rectal diseases but never discussed 

on its own merit. Nevertheless, patients with soiling have “a leakage problem”, which 

presents often after defecation, but they are most of the time continent for flatus and liq-

uids. These patients loose “brown fluids” and suffer from anal dermatitis and itching. Ano-

rectal manometry is within the normal range [8]. Soiling is caused by insufficient clearing 

of the anal canal after normal defecation. This occurs when sticky feces stays behind in 

an anal canal that is anatomically disrupted. The anatomical abnormality may be present 

in patients with haemorrhoids or in patients who underwent anal surgery resulting in 

scar tissue or key-hole defects. The scar lesion (key-hole defect) is one important aspect 

of soiling; however, there are also patients with a key-hole defect without fecal soiling. 

Since there is also no effective surgical therapy for soiling, injection of bulking agents like 

PTQ implants may alleviate symptoms by promoting complete evacuation of feces by 

restoring the anal canal [8, 9]. 

Complete evacuation of feces by enemas or rectal irrigation after defecation appears to 

be an alternative in conservative treatment. This therapy is described in studies for soil-

ing and retentive encopresis in children [10, 11]. Gosselink et al. reported beneficial effects 

of retrograde colonic irrigation in patients with bowel disorders and fecal incontinence 

and soiling [12]. 
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Abstract

Aim  A prospective evaluation of patients with passive fecal incontinence and patients 

with soiling treated by elastomer implants and rectal irrigation.

Patients and methods  Patients with passive fecal incontinence after birth trauma 

resulting from a defect of the internal sphincter and patients with soiling after previous 

anal surgery were included. All patients underwent endo-anal ultrasound, magnetic res-

onance imaging (MRI) and anal manometry. The patients with passive fecal incontinence 

were initially treated by anal sphincter exercises and biofeedback therapy during half a 

year. The patients completed incontinence scores, a quality of life questionnaire and a 

two-week diary card. 

Results  The elastomer group consisted of 30 males and 45 females with a mean age of 

53 years (25-77). The rectal irrigation group consisted of 32 males and 43 females with a 

mean age of 50 years (25-74).  At 6 months follow up 30 patients with soiling of the rec-

tal irrigation group and only 9 patients of the elastomer group were completely cured 

(p=0.02). Only 3 patients with passive fecal incontinence were cured in the rectal irriga-

tion group and none in the elastomer group. Three distal migrations of elastomer im-

plants required removal at follow up. 

Conclusions  After patients had performed anal sphincter exercises, no clear improve-

ment of passive fecal incontinence was obtained by elastomer implants or rectal irriga-

tion. However, rectal irrigation is far more effective than elastomer implants in patients 

with soiling.

S.J. van der Hagen  -  W. van der Meer  -  P.B. Soeters  -  C.G. Baeten  -  W.G. van Gemert

Accepted Int J Colorectal Dis 2012



added because soiling is an important variable in this score system in contrast to the 

CCF-FI and FIQL [13]. 

Elastomer implants 
Between January 2007 and August 2009 all consecutive patients of one centre with fe-

cal soiling and passive fecal incontinence were offered treatment by elastomer (PTQ™) 

implants. Written informed consent was obtained before starting therapy. PTQ Implants 

(formerly called Bioplastique™) are solid, irregularly textured, medical grade polydi-

methylsiloxane elastomer implants suspended in a hydrogel carrier of polyvinylpyrro-

lidone (PVP or povidone). Injections were performed on an outpatient basis under local 

anesthesia. A combination of xylocaine 1% and marcaine 0.25% was infiltrated into the 

skin over the proposed site of injection with the cutaneous entry site >2 cm lateral to the 

sphincter complex and into the deeper soft tissue structures. Patients were injected in 

the supine or back position. Injecting needle tips were positioned into the submucosal 

Table 1a. Patients with passive fecal 

incontinence 

Inclusion criteria

1. Birth-trauma in history

2. Passive fecal incontinence

3. (CCF-FI) ≤8 after anal sphincter 

4. Exercises and biofeedback 

5. Therapy

6. Defect of the IAS

Exclusion criteria

1. Immunosuppression

2. Prior elastomer  implants

3. Defect of the pudendal nerve

4. Inflammatory bowel disease

5. Spinal cord injury

6. Acute inflammation, infection,  

malignancy or post radiation

7. Current pregnancy or planned further 

vaginal deliveries

8. Rectal prolapse

9. Rectocele > 1 cm

10. Low anterior resection

11. Age younger than 18

Table 1b. Patients with fecal  

soiling

Inclusion criteria

1. Soiling; itching and fluid loss and/or

2. and/or Perianal dermatitis (a local reaction 

at the anodermal skin resulting in itching)

3. The results of anal manometry within  

the normal range

4. Anal surgery in history

Exclusion criteria

1. Associated external sphincter defect

2. Immunosuppression

3. Haemorrhoids grade IV

4. Fecal incontinence 

5. Inflammatory bowel disease

6. Current pregnancy or planned further 

vaginal deliveries

7. Rectal prolapse

8. Rectocele > 1 cm

9. Low anterior resection

10. Acute inflammation, infection,  

malignancy or post radiation

11. Age younger than 18

Study design
In a prospective non-randomized two-centre study we compared the effectiveness of 

elastomer Implants or rectal irrigation with 500 ml water after defecation in a group of 

patients with soiling and another group with (true) passive fecal incontinence due to a 

defect of the internal sphincter after birth trauma.

Patients and methods

Between January 2007 and August 2009, 150 patients with fecal soiling or passive fecal 

incontinence were recruited in two clinical centres. In both centres the same scoring 

system and work-up was used for soiling and fecal incontinence by a multidisciplinary 

pelvic floor team. In one clinical centre the physician assistant is experienced in the treat-

ment by elastomer implants and in the other centre by rectal and colonic irrigation. The 

study protocol was approved by the ethical committee. Written informed consent was 

obtained before entering the study.

Patients with passive fecal incontinence
Female patients with passive fecal incontinence after birth trauma were included. For 

inclusion and exclusion criteria see Table 1a. A defect of at least the internal sphincter was 

confirmed by endo-anal ultrasound and MRI. A dynamic MRI was performed to exclude 

rectal prolapse and rectoceles. Patients completed the Cleveland Clinic Florida-Fecal In-

continence score (CCF-FI) and the fecal incontinence quality of life score (FIQL). They 

were initially treated in both centres by anal sphincter exercises and biofeedback thera-

py by a certified pelvic floor physiologist during half a year. After this training all patients 

with a Cleveland Clinic Florida-Fecal Incontinence score (CCF-FI) ≤8 were examined for 

the purpose of this study.

Patients with soiling
Patients with soiling after previous anal surgery were examined for the purpose of this 

study. Patients suffering from itching and fluid loss with or without perianal dermatitis 

(local reaction and irritation of the dermis ) and no true passive fecal incontinence were 

included. For inclusion and exclusion criteria see Table 1b. They underwent an endo-

anal ultrasound examination and static MRI-scanning to exclude lesions of the exter-

nal sphincter. Anal manometry (a polygraph; Medical Synectics, Stockholm) had to be 

within the normal range (resting pressure: > 40 mmHg/ Maximum squeeze pressure: 

> 75 mm Hg). Patients with fecal soiling completed the Vaizey incontinence score, KEA 

quality of life questionnaire score (an EuroQol-5D instrument for fecal incontinence[13]) 

and a two-week diary card. The Vaizey incontinence and KEA quality of life score was 

116 117

10

A prospective non-randomized two-centre study ...



the average number of pads used daily did not change significantly after treatment in 

and between groups. Similarly, no improvement was found in the mean fecal inconti-

nence quality of life score for both groups after 6 months follow up. 

There were no severe adverse effects. In the elastomer group two infections were ob-

served at follow up shortly after treatment. Two patients with treatment failure received 

a second elastomer implant. The implants appeared to be placed subdermally instead 

of intersphincterically.

In two patients distal migration of an implant occurred, requiring removal of the implant 

under spinal anesthesia after 14 and 18 months of follow up.

48 Patients with 

passive fecal 

incontinence

Stopped the biofeedback 

and sphincter 

exercises/therapy

 N=6 N=8

Refused the study 

 N=1 N=2

Low anterior resection 

 N=1 N=1

IBD

N=1

CCF-FI>8

 N=4 N=5

35 Patients with passive 

fecal incontinence, after 

anal sphincter exercises and 

biofeedback and CCF-FI ≤8

35 Patients with passive 

fecal incontinence, after 

anal sphincter exercises and 

biofeedback and CCF-FI ≤8

Elastomer implant Rectal irrigation

51 Patients with passive 

fecal incontinence

Figure 1. Flow chart of patients with fecal incontinence.

internal sphincter interface under guidance of a palpating finger. Three 2.5 ml injections 

were placed at 3, 7 and 11 o’clock in supine position. All procedures were performed un-

der protection of a prophylactic single dose of intravenous metronidazole 500 mg and 

cefuroxime 1500 mg. Postoperatively oral antibiotics were continued for five days (amox-

icilline/clavulane acid 625 mg three times daily) [8]. In the event of treatment failure or 

partial improvement requiring further elastomer implantations, the re-implantation was 

not carried out until 4 weeks after the initial procedure. 

Adverse effects were defined as moderate (superficial temporary infections) and severe 

(abscesses needing drainage procedures and removal of the implant).

Rectal irrigation
In the other centre between January 2007 and April 2009 all consecutive patients with 

fecal soiling and passive fecal incontinence were offered treatment by rectal irrigation. 

The nurse practitioner specialized in treatment of fecal incontinence  explained the use 

of 500 ml of water containing bottles (REPROP®) for irrigation and trained the patients in 

using it. Irrigation had to be performed after defecation. 

The Cleveland Clinic Florida-Fecal Incontinence score (CCF-FI) and the fecal incontinence 

quality of life score (FIQL) were repeated 6 months after starting treatment. 

Statistical analysis
At baseline and at 6 months, comparisons between Elastomer-group and rectal-irriga-

tion group were performed with t-test (or Wilcoxon test as appropriate) for continuous 

variable and chi-squared test for categorical variables (or Fisher’s exact test as appropri-

ate). A p-value of <0.05 was considered significant.

Results

Patients with fecal incontinence
Between January 2007 and August 2009, 70 female patients with a mean age of 54 years 

(range 32-77) with fecal incontinence were included (flowchart, Figure 1; the patient char-

acteristics and outcome are described in Table 2a). All patients returned for follow-up 

at 6 months. Defects of the internal anal sphincter were observed in 49 (70%) patients. 

Degeneration of the internal anal sphincter (mean width <2 mm) was noted in 52 (75%) 

patients. In 45 (64%) patients a defect of the external sphincter was found on MRI.

In the elastomer group in no patient fecal incontinence resolved completely. In the rec-

tal irrigation group fecal incontinence resolved completely in 3 (9%) patients. The CCIS-FI 

score, the average number of days/week of incontinence for solid or liquid stools, and 
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Patients with soiling
Between January 2007 and August 2009, 80 patients with a median age of 51 years (range 

25-79) with fecal soiling were included (flowchart, Figure 2; the patient characteristics 

and outcome are described in Table 2b). In the rectal irrigation group three patients dis-

continued therapy during follow up.

The mean basal pressure and the mean squeeze pressure at anal manometry were with-

in the normal range; 66 (40-92) mmHg and 168. (75-202) mm Hg respectively. 

In the elastomer group, the soiling complaints resolved completely in 9 (23%) and in the 

rectal irrigation group 30 (75%) patients (p=0.02). 

The average soiling frequency, the number of patients wearing pads daily and the mean 

Vaizey incontinence score diminished significantly in the rectal irrigation group com-

pared to the elastomer group after treatment. The mean KEA quality of life questionnaire 

score for fecal incontinence after treatment improved significantly in the rectal irrigation 

group compared to the elastomer group.

Endosonography revealed defects of the internal anal sphincter in 54 (68%) patients. 

Degeneration of the internal anal sphincter (mean width <2 mm) was noted in 63 (76%) 

patients. 

There were no severe adverse effects. In the elastomer group one infection was observed 

post-treatment at short time follow up. Two patients received a second elastomer-im-

plant because of insufficient bulking at the site of the anal cushions. In one patient distal 

migration of an implant occurred that had to be removed under spinal anesthesia after 

20 months follow up.

Discussion

Fecal incontinence is a socially and psychologically distressing condition that affects 

many people. In the United States 1 in 10 women has fecal incontinence, with 1 in 15 hav-

ing moderate to severe fecal incontinence [14]. However, approximately 70% of patients 

with fecal incontinence do not consult a physician [15]. Therefore, the true prevalence 

of fecal incontinence and soiling remains unknown and is hard to establish because 

of underreporting of symptoms by patients, differences in data collection and different 

standardized scoring scales [16]. In this study 16 male patients had soiling complaints for 

more then 10 years.

There is no established effective therapy for soiling. Mostly soiling is present in pa-

tients having semi-solid feces and dietary measures to thicken the feces is therefore 

frequently prescribed. In most patients this therapy is not effective. Patients with a 

Table 2a. Patients characteristics and outcome; patients with passive fecal  

Incontinence

Elastomer

group 

N=35

Rectal 

irrigation-group

N=35

Statistical 

analysis

Baseline
At 6 

months 
Baseline

At 6 

months
Baseline

At 6 

months

Age 55 (32-77) 53 (38-74) ns

Patient history

Sex (M:F) 0:35 0:35

Defects of the external 

anal sphincter
20 (57%) 25 (71%) ns

Anal manometry:

Maximum basal 

pressure (mmHg)
39 (25-51) 41 (29-44) ns

Maximum squeeze 

pressure (mmHg)
69 (57-131) 79 (51-144) ns

CCIS-FI 6,2 (4-8) 5,8 (5-8) 6,4 (4-8) 6,2 (0-8) ns ns

FIQL:

lifestyle 4,5 (3-8) 4,7 4,9 5,0 ns ns

Coping behaviour 5,3 (3-8) 5,7 4,5 4,0 ns ns

Depression/

self-perception
3,9 (1-6) 4,1 3,8 4,0 ns ns

Embarrass-ment 2,1 (1-3) 1,9 2,0 2,0 ns ns

Fecal Incontinence

Solid stools (days/

week) average
2,2 (0-5) 1,7 (0-3) 2,0 (0-4) 1,9 (0-3) ns ns

Liquid stools (days/

week) average
1,2 (1-7) 0,9 (0-3) 2,0 (1-7) 1,8 (0-3) ns ns

Pads for fecal 

incontinence 

Average number/day

0,8 (0-3) 0,9 (0-4) 1,0 (0-3) 0,9 (0-4) ns ns
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clinical relevant rectocele and prolapse were excluded because the mechanisms un-

derlying fecal incontinence and soiling are different, requiring different therapeutic 

approaches. 

Colorectal surgeons are preferentially applying conservative or minimally invasive treat-

ment for patients with mild passive fecal incontinence and for patients with soiling. The 

first report of beneficial effects of implanted bulking agents was published in 1993 by 

Shafik [17]. Several reports followed describing a variable benefit of the use of elastomer 

implants [6-9, 18-21]. A study in 2007 showed that restoration of the anal canal by elasto-

mer implants also appeared to diminish soiling complaints [8]. 

The internal anal sphincter (IAS) provides most of the resting anal pressure [22, 23] and 

is presumed to be the main muscle responsible for the prevention of passive fecal in-

continence. Vascular filling in the anal cushions contributes approximately 15-20% of the 

resting anal canal pressure [24]. The anal cushions act as a “compliant and comfortable 

plug” at the anal margin [25]. In contradistinction with passive fecal incontinence, the 

Figure 2. Flow chart of patients with fecal soiling

46 Patients with 

fecal soiling

Constipation

 N=1 N=2

IBD 

 N=2 N=2

Dementia

N=1

Post radiation

 N=2 N=1

40 Patients with 

fecal soiling

40 Patients with 

fecal soiling

Elastomer implant Rectal irrigation

45 Patients with 

fecal soiling

Table 2b. Patients characteristics and outcome; patients with fecal soiling

 

elastomer 

group 

N=40

rectal

irrigation-group

N=40

statistical 

analysis

baseline
At 6 

months
Baseline

At 6 

months
Baseline

At 6 

months

Age 51 (28-75) 48 (25-79) ns

Sex (M:F) 30:10 32:8 ns

Patient history

haemorrhoidectomy 27 28 ns

Fistula surgery 6 8 ns

Other anal surgery 7 4 ns

Defects of the internal 

anal sphincter
26 (65%) 28 (70%) ns

Degeneration of the 

internal anal sphincter
33 (83%) 30 (75%) ns

Anal manometry

Maximum basal pressure

(mmHg)
67 (42-86) 64 (40-92) ns

Maximum squeeze pres-

sure (mmHg)
161 (202-79) 174 (200-75) ns

outcome

patients discontinued 

therapy
0 3

Complete response 9 (23%) (75%) 0.02

Average daily soiling 

frequency
2.0 (1-5) 2.1 (0-5) 2.0 (1-7) 0.4 (0-2) ns 0.0001

The average soiling day-

time frequency
0.5 (0-1) 0.3 (0-1) 1.3 (0-2) 0.45 (0-2) ns 0.001

The average soiling night-

time frequency
0.2 (0-1) 0.2 (0-2) 0.7 (0-1) 0.03 (0-1) 0.06 0.001

The average soiling after 

stool frequency
2.2 (0-6) 0.5 (0-2) 2.2 (0-7) 0.3 (0-1) ns 0.001

Patients wearing pads 

daily
32 (80%) 20 (50%) 30 (75%) 7 (18%) ns 0.001

The mean Vaizey-inconti-

nence score
4.2 (0-8) 2.5 (0-6) 4.2 (2-9) 0.9 (0-5) ns 0.0001

The mean KEA quality of 

life questionnaire score 

for fecal incontinence

83 (54-100)
82 (49-

97)
81 (53-100)

93 (75-

100)
ns 0.0001
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incontinence was published. The bulking agent dextranomer in stabilised hyaluronic 

acid was injected and showed in 52% of the patients a reduction of 50% or more in 

incontinence episodes compared to 31% of the patients with the sham treatment [33]. 

The authors concluded that the injection of this substance was an effective treatment 

for fecal incontinence. However, no information was provided regarding the type of 

incontinence.

No clear benefit of treatment with elastomer implants is demonstrated in the present 

patient group with passive fecal incontinence after biofeedback therapy and sphinc-

ter exercise. Bartlett et al. reported a prospective study and found that patients who 

had previously received biofeedback treatment had the poorest results after elasto-

mer implants [34]. No information has been provided regarding the influence of previ-

ously received biofeedback treatment and anal sphincter exercise in the other studies. 

Antegrade and retrograde colonic irrigation, and rectal irrigation are widely used for 

functional bowel disorders and soiling [11, 12, 35]. This therapy appears to be effective 

in patients with fecal incontinence and soiling as a result of functional bowel disorders 

like constipation or a medical history like Hirschsprung’s disease or rectal prolapse. 

The water removes the remaining feces in the colon and/or rectum. The present study 

shows that irrigation of the anal canal in patients with soiling after anal surgery with-

out functional bowel disorders or rectal prolapse is a very effective and simple treat-

ment modality. Minor forms of evacuation like suppositories seem to offer a more con-

venient way of treatment. There are no data in the literature to prove this. Nevertheless 

we expect that complete cleaning of the rectum is responsible for the good results 

[36]. The long term therapeutic benefit depends on the severity of soiling complaints 

on the one hand and the therapeutic compliance of the patient on the other hand.

Rectal irrigation is not sufficiently effective in patients with passive fecal incontinence 

and an anal sphincter defect. Probably such patients need colonic irrigation to be ensure 

that a larger part of the colon is irrigated.

We can conclude that in this well selected group of patients no clear benefit could 

be demonstrated from elastomer implants or rectal irrigation in patients with mild 

fecal incontinence after biofeedback therapy and sphincter exercises. But in the 

group of patients with soiling rectal irrigation is effective and superior to elastomer 

implants. The present study confirms the safety of elastomer implants reported in 

other studies [37]. 

function and interaction of the anal cushions and the internal sphincter in soiling is still 

not clear. Anal dysfunction is not the cause of anal soiling. Hoffman et al found that the 

mechanism of incontinence in patients with soiling is different from the patients with 

moderate and severe fecal incontinence in an anal manometric study performed in 170 

patients [26]. Felt-Bersma et al. did not find any difference in anorectal function tests be-

tween patients with soiling (without fecal incontinence) and the control group, except 

for the patients with a rectal prolapse [27].  In the present study and a previous study [8] 

the resting and squeeze pressures of the anal canal in patients with soiling were within 

the normal range (Table 2b). 

In our study as well as in other studies a maximum of 2.5 ml of the elastomer implants 

(7.5 ml total volume) was used at the sites of the three haemorrhoidal cushions [7, 19]. 

There are some encouraging earlier studies regarding the treatment of fecal inconti-

nence by intersphincteric elastomer injections [6, 7, 9, 19, 21, 28, 29].  The negative result 

observed in the present study does not appear to rely on inadequate selection criteria 

of our patients. All subjects studied, had passive fecal incontinence, a CCIS score <8 and 

none of the patients had a rectocele or an internal or external prolapse. A similar meth-

od as in the earlier studies was used to inject the elastomer implants. The elastomer bi-

omaterial was positioned into the intersphincteric space through the anal skin and the 

external anal sphincter. Tjandra was the first who reported that using ultrasound guid-

ance during injection might lead to better functional results [30]. Maeda et al. reported 

in a Cochrane review short term benefits of ultrasound guidance [31]. We have not 

yet decided to change the strategy of the guiding finger [8] in our study because we 

are not familiar with the ultrasound guidance technique and have much experience 

in our clinic with the guiding finger. It is possible that the results of the present study 

would have been better if we had changed the technique by ultrasound guidance.  

 Our results are in agreement however with the study of Siproudhis et al. [32] who in 

a randomized study could not demonstrate a benefit of intersphincteric elastomer in-

jected by guidance of the finger in the treatment of patients with moderate to severe 

fecal incontinence. They suggested that the implants might have more benefit in mild 

fecal incontinence. Soerensen et al. concluded that the benefit of elastomer implants 

is limited to minor leakage and soiling in a prospective study of 33 patients [29]. In our 

study only patients with mild fecal incontinence (Cleveland Clinic Florida-Fecal Incon-

tinence score (CCF-FI) ≤8) after birth trauma and without clinical relevant rectoceles 

and prolapse were included and nevertheless disappointing results were achieved.

Maeda et al found no objective clinical benefit of bulking agents in patients with fecal 

incontinence and indicated the necessity of large well designed trails [31]. Recently 

a prospective sham controlled trial of 206 patients with a variable severity of  fecal 
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Site specific rectocele repair combined with  
laparoscopic ventral rectopexy in patients with  
a Grade III rectocele (without intussusception)  

with obstructed defecation and passive incontinence.

A prospective study of 42 patients.

11



Introduction

Fecal incontinence and constipation are socially and psychologically distressing condi-

tions that affect many people. 1 in 10 women nationwide have fecal incontinence, in 

two thirds of moderate to severe degree [1]. Seventy per cent of patients with fecal in-

continence did not consult their physician regarding their incontinence[2]. The preva-

lence of constipation in adults is particularly prevailing after the age of 65 with a female 

predominance[3]. The primary functional constipation can be divided into slow transit 

constipation (colonic inertia), constipation-predominant irritable bowel syndrome, and 

obstructed defecation [3, 4]. 

Several studies have shown that complaints of incontinence and obstructed defeca-

tion diminish after several types of rectocele repair [5-8]. However a recurrent rectocele 

with complaints is still a problem. It is likely that the SSRR (without a mesh) gives rise to 

more recurrences than vaginal rectocele repair with a mesh, but the vaginal rectocele 

repair causes more erosion and sexual dysfunction [9-12]. The mesh used in the ventral 

rectopexy is not positioned between the layers of the vaginal tissue which leads us to 

hypothesize that the combination of SSRR and LVR is a good alternative to reduce sexual 

dysfunction and recurrent rectoceles. 

The aim of this study was to investigate the outcome of a SSRR combined with LVR after 

treatment of 42 consecutive patients with a rectocele grade III (4 or more cm), without 

an internal or external rectal prolapse, and with obstructed defecation and passive in-

continence. 

Patients and methods

Between February 2009 and February 2010 all patients with complaints of passive fecal 

incontinence and obstructed defecation and a grade III rectocele were included in this 

study in our referral clinic. The study protocol was approved by the ethical committee. 

Written informed consent was obtained before entering the study.

All patients with complaints of fecal incontinence and constipation are treated by a mul-

tidisciplinary team including a gastroenterologist, gynaecologist and a surgeon. 

The workup includes a physical examination, colonoscopy, proctoscopy and a dynamic 

and static MRI.
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Abstract

Aim  A prospective evaluation of patients with obstructed defecation and passive in-

continence, treated by a site-specific rectocele repair combined with laparoscopic ven-

tral rectopexy.

Patients and methods  Patients with obvious complaints of obstructed defecation 

and/or passive incontinence underwent a dynamic and static MRI. Patients with a grade 

III (4 or more cm) rectocele and without internal/external rectal prolapse or external 

sphincter damage were consecutively treated by a site specific rectocele repair (SSRR) 

combined with laparoscopic ventral rectopexy (LVR). The patients completed the Ob-

structed Defecation (ODS) Score system and the Cleveland clinic incontinence (CCIS) 

score. All tests were repeated after treatment. Dynamic disorders of the pelvic floor seen 

on MRI were recorded. 

Results  In 42 patients with a median age of 68 years (range 46-77), the LVR was feasible. 

Complications were limited to port infections in two patients. Sexual discomfort due to 

prolapse diminished significantly after treatment and in two patients de novo sexual dis-

comfort developed after treatment. The median follow up was 12 months (range 10-18). 

The mean CCIS was 12 (range 10-16) before treatment and 8 (range 7-10) after treatment 

(p<0.001). The median ODS was 21 (range 17-25) and 7 (range 3-10) after treatment (p 

<0.0001).

Conclusions  A SSRR combined with LVR for obstructed defecation and fecal inconti-

nence in patients with grade III rectocele diminishes the complaints significantly.

S.J. van der Hagen  -  W.G. van Gemert  -  P.B. Soeters  -  C.G. Baeten

Accepted in Colorectal Dis. 2011



Table 1. Exclusion and inclusion criteria

Inclusion criteria Exclusion criteria

ODS :

Incomplete evacuation

Prolonged straining

Excessive toilet time

Soiling

And:

Passive fecal incontinence 

Slow transit constipation

Proctitis

IBD

Radiotherapy

Malignancy

Internal prolapse

External prolapse

Previous low anterior resection

Active perineal infection

Table 2. ODS score system (0-40)

Defecation 

frequency

1-2 def/

1-2 d
0

2 def /wk 

or 3 def 

or attempts/d

1

1 def/wk 

or 4 def 

or attempts/d

2

<1 def/wk 

or > 4 def 

or attempts/d

3

Straining

Intensity No, light 0 Moderate 1 Intensive 2

Extension Short time 1 Prolonged 2

Sensation of 

incomplete 

evacuation

Never 0 ≤1 time/wk 1 2 times/wk 2 > 2 times/wk 3

Recto/perineal 

pain/discomfort
Never 0 ≤1 time/wk 1 2 times/wk 2 > 2 times/wk 3

Activity reduction 

per week
Never 0 <25% of activity 2 25%-50% of activity 4 > 50% of activity 6

Laxatives Never 0 <25% of def 1 25%-50% of def 3
> 50% 

of def
5 Always 7

Enemas 0 1 3 5 7

Digitation 0 1 3 5 7

Patients with external sphincter damage, an internal or external prolapse and patients 

with malignancy or having undergone radiotherapy were excluded for the purpose of 

this study. For exclusion and inclusion criteria, see Table 1.

Before treatment and 6 months after treatment, the patients were asked to fill in the 

Cleveland clinic incontinence score and the Longo’s Obstructed Defecation Syndrome 

(ODS) scoring system (Table 2). Complaints of urinary dysfunction and sexual dysfunc-

tion were recorded.

Procedure, laparoscopic ventral rectopexy according to D’hoore[13]
After induction of general anesthesia, 2200 mg amoxicilline/clavulane acid was given 

intravenously. Cleansing of the vaginal lumen with an antiseptic solution (Povidone-

iodine) was performed. A Foley catheter was inserted into the urinary bladder. The pro-

cedure was performed with the patient in a semi-lithotomy position. After achieving 

the pneumoperitoneum the patient was placed in Trendelenburg position. Four trocarts 

were placed. 

A peritoneal incision was made over the sacral promontory and extended caudally along 

the rectum over the deepest part of the pouch of Douglas. Denonviller’s fascia was in-

cised (Photo 1). A nonresorbable polypropylene mesh of 3 by 17 cm is inserted. Using 

nonabsorbable sutures the mesh is sutured to the ventral aspect of the distal rectum 

(Photo 2). Further sutures fix the mesh to the lateral seromuscular border of the rectum, 

proximal and distal to the incised pouch of Douglas (Photo 3). The position of the mesh 

allows reinforcement of the rectovaginal septum. The mesh then is fixed upon the sacral 

promontory using tackers (Photo 4).

No traction is exerted on the rectum. The posterior vaginal fornix (or posterior vaginal 

vault) is elevated and sutured to the same strip of mesh. The lateral borders of the in-

cised peritoneum are closed over the mesh using resorbable sutures (Photo 5). The mesh 

should be covered completely with peritoneum to avoid any later small bowel fixation 

to the mesh. No drain is left in place. Afterwards a site specific rectocele repair was per-

formed by the gynaecologist (Photo 6). 

A midline epithelial incision is made and the epithelium is separated from the rectovagi-

nal fascia. The edges of the fascial defects or tears are identified; then, the defect is re-

paired with interrupted, delayed, absorbable sutures. Muscles of the perineal body, if 

separated, are repaired resulting in reconstruction of the perineal body. The vaginal epi-

thelium is then reapproximated. Postoperatively all patients used 3,4 gram psyllium daily.

Examination
Patients were followed at regular 6 week intervals at the outpatient clinic and were re-

examined for the purpose of this study. All patients filled out the Cleveland clinic inconti-
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necessity of rectal or vaginal digitations and excessive straining. Perineal and digital rec-

tal examination, defecography or dynamic magnetic resonance imaging of the pelvic 

floor usually help to assess defecatory dysfunction and establish a correct diagnosis[14]. 

Many patients with obstructed defecation have passive fecal incontinence, due to the 

incomplete evacuation of stools. They generally loose stools passively during walking 

without noticing. Incomplete evacuation of stools in Obstructed Defecation can be 

caused by internal and external prolapse often with concomitant fecal incontinence[15]. 

Risk factors for developing a rectal prolapse are the presence of an abnormally deep 

pouch of Douglas, laxity and atonic condition of the muscles of the pelvic floor and anal 

canal, and the lack of normal fixation of the rectum [16]. Wijffels et al. described a strong 

relationship between age and rectal prolapse grade[17]. We hypothesize that a large rec-

tocele in patients suffering from pelvic organ prolapse can be a precursor via an internal 

nence score and the ODS-scoring system after six months. Hospital stay, operation time, 

changes in urinary and sexual dysfunction and complications were recorded.

Statistical analysis

Comparisons were made between the outcome obtained before treatment and at 6 

months using the Wilcoxon test. Statistical significance was assigned at the 5 per cent 

level.

Results

Forty-two consecutive patients with a median age of 68 years (range 46-77), were in-

cluded (Figure 1). The patient characteristics are described in Table 3. 

In all patients the laparoscopic ventral rectopexy was feasible. The median hospital stay 

was 3 days (range 2-7). The median operation time was 62 minutes (range 50-92). The 

median follow up was 12 months (range 10-18).

Both incontinence disorders and obstructed defecation improved significantly. The mean 

CCIS was 12 (range 10-16) before treatment and 8 (range 7-10) after treatment (p<0.001). 

The median ODS was 21 (range 17-25) before and 7 (range 3-10) after treatment (p<0.0001) 

(Table 4). 

Complaints of bladder voiding and stress incontinence diminished in five and five pa-

tients respectively. In two patients complaints of bladder voiding developed postopera-

tively. 

Sexual discomfort due to prolapse diminished significantly after treatment and in two 

patients de novo sexual discomfort developed after treatment.

Complications
There were no conversions to laparotomy. Two patients developed port infections after 

operation.

Discussion

Obstructed Defecation is a condition in which the patient is unable to evacuate con-

tents from the rectum. Obstructed Defecation may result from internal rectal prolapse, 

rectocele, enterocele and pelvic organ prolapse. Symptoms of Obstructed Defecation 

are (a feeling of ) incomplete evacuation and rectal obstruction, passage of hard stools, 
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Figure 1. Patients flow chart.

108 Patients with fecal 

incontinence and 

obstructed defecation

Elected for this study LVR 

and SSRR

N=42

4 Patients refused 

to enter the study

3 Patients were 

post radiation

37 Patients with an internal 

or external rectalprolapse

9 Patients with a lesion of 

the external sfincter

13 Patients with grade I and 

II rectocele (<4 cm on MRI)

46 Patients with 

obstructed defecation

 and/or fecal

 incontinence after 

rectocele repair

LVR
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Photo 4. The mesh is fixed 
upon the sacral promontory 
using tackers.

Photo 5. The lateral borders of 
the incised peritoneum are closed 
over the mesh using resorbable 
sutures.

Photo 6. A midline epithelial incision is made and the 
epithelium is separated from the rectovaginal fascia. 
The edges of the fascial defects or tears are identified.

Photo 1. 59 Old patient. Uter-
usextirpation in medical history 
(sizer in the vagina). A perito-
neal incision is made over the 
sacral promontory and extended 
caudally along the rectum over 
the deepest part of the pouch of 
Douglas. Denonviller’s fascia is 
incised.

Photo 2. A nonresorbable 
polypropylene mesh of 3 by 17 
cm is inserted. Using nonabsorb-
able sutures the mesh is sutured 
to the ventral aspect of the distal 
rectum

Photo 3: Further sutures fix the 
mesh to the lateral seromuscular 
border of the rectum, proximal 
and distal to the incised pouch 
of Douglas.
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Our study shows that a SSRR combined with LVR for obstructed defecation and fecal 

incontinence in patients with grade III rectocele (4 or more cm) diminish the complaints 

significantly. 
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prolapse to an external prolapse. Many 

patients with Obstructed Defecation 

have a large rectocele and no internal/

external prolapse [5-7].

Most of the women who undergo sur-

gery for prolapse, have undergone pre-

vious pelvic surgery. It has been suggest-

ed that hysterectomy may predispose to 

pelvic organ prolapse[18, 19]. Thirty-one 

of the patients (74%) treated in this study 
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Uterusextirpation

for prolapse

for other reason
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N=18

N=13

Top suspension N=22

MRI

Rectocele Grade 3 N=42

Concomitant enterocele N=15

Cystocele 

Grade 1-2 N= 19

Grade > 2 N= 8
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Introduction

Patients with fecal soiling suffer from anal dermatitis and itching mostly after defecation. 

Fecal soiling is caused by insufficient clearing of the anal canal after normal defecation 

and the anorectal manometry is usually within the normal range[1]. Fecal soiling occurs 

when sticky feces stays behind in the anorectal canal and gives a local reaction at the 

anodermal skin which results in itching , dermatitis and loss of small amounts of brown 

fluid. The anorectal canal is sometimes anatomically disturbed, but many patients with 

fecal soiling do not have an anal defect. The anatomical disturbance is seen in patients 

with haemorrhoids, anal fissures tumours, fistulas, etc. or in patients who had anal sur-

gery for these conditions resulting in scar tissue or key-hole defects. About 30 per cent 

of the patients surgically treated for perianal fistulas suffer from soiling [2-7]. Terms like 

passive incontinence and soiling are used mixed up for patients who suffer from anal 

leakage. 

There is no standardised adequate therapy for fecal soiling. Most of the prescribed 

therapies consist of symptomatic conservative treatment formerly used for passive fe-

cal incontinence. Symptomatic treatment has focused on the perianal dermatitis by ap-

plication of dermatological creams, by providing information regarding adequate anal 

hygiene, wearing pads or bile acid binders. In addition fibre, including psyllium or bran 

is suggested for the treatment of soiling to enhance evacuation of stools[8]. Evacuation 

of feces by enemas of rectal irrigation after defecation is described in studies for soiling 

and retentive encopresis in children [9, 10]. Gosselink et al. described retrograde colonic 

irrigation in patients with bowel disorders and fecal incontinence and soiling [11]. 

In this study we prospectively investigated the effectiveness of a conservative treatment 

algorithm for fecal soiling.

Patients and methods

All consecutive patients with fecal soiling were included in this study. All patients under-

went physical examination to exclude other abnormalities like rectum tumours, exter-

nal rectal prolapse or radiation effects. All patients underwent endo-anal ultrasound to 

assess lesions or abnormalities of the anal sphincter. In case of complaints of prolapse, 

patients underwent a dynamic MRI-scan to exclude internal prolapse, rectoceles or en-

teroceles. Patients with true incontinence for liquids were not included. For inclusion 

and exclusion criteria see Table 1. Patients with haemorrhoids Grade III without pain were 

included in case of soiling.
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Abstract

Aim  A prospective evaluation of fifty patients with fecal soiling but normal sphincter 

function treated by a conservative treatment algorithm.

Patients and methods  Between January 2010 and January 2011, 50 consecutive pa-

tients of two different clinical centres, with fecal soiling and normal anorectal function as 

assessed by endo-anal ultrasound, MRI, anal manometry, were eligible for the purpose of 

this study. All patients started the therapy by psyllium (PS) and a fibre rich diet daily, after 

two months followed by rectal irrigation (RI) in case of incomplete response and after 4 

months by 4 gram colestyramine (CO) respectively. The patients completed the Vaizey 

incontinence score and a two-week diary card. All tests were performed repeated after 

2, 4 and 8 months respectively.

Results  The study-group consisted of 41 males and 9 females and a mean age of 38 

years (21-70). The soiling complaints resolved completely in 37 (79%) patients. After treat-

ment with PS, RI and CO; 12 (24%) patients, 24 (73%) patients and 1 (79%) patient respec-

tively resolved completely of fecal soiling. Average weekly soiling frequency, the amount 

of patients wearing pads daily and the Vaizey incontinence score diminished significant-

ly after treatment with psyllium and after treatment with rectal irrigation (p<0.001).

Conclusion  Conservative treatment focussed on complete evacuation or clearing the 

anorectal canal is effective in the treatment of patients with fecal soiling.

S.J. van der Hagen  -  P.B. Soeters  -  C.G. Baeten  -  W.G. van Gemert

Tech Coloproctol. 2011 Sep; 15(3):291-5



contain 500 ml tapwater, and trained the patients at the outdoor clinic how to use it. For 

day-time soiling and soiling after stools the irrigation should be done after defecation 

and for night-time soiling before sleeping. The first three weeks the nurse practitioner 

called the patients at regular intervals by phone for extra support. If necessary the pa-

tient came back for additional consultation at the outpatient clinic. After two months 

outcome and score lists were evaluated.

Third line therapy
In case of persistent soiling 4 grams of colestyramine daily was added in patients without 

haemorrhoids grade III. Colestyramine is a resin binding bile acids, which can give skin re-

actions in the anodermal region when present in the stool. This may be suspected in pa-

tients with short bowel or a disrupted enterohepatic cycle of bile acids. Because prolaps-

ing haemorrhoids can cause fecal soiling, rubber band ligation was offered to patients 

with haemorrhoids grade III. After four months outcome and score lists were evaluated.

no

yes
no

yes

Baseline studies included; physical examination, 

endo-anal ultrasound and an dynamic MRI-scan.

Psyllium 3.25 gram 

daily and a fibre 

rich diet

Complete respons Rectal irrigation

Complete response 4 Gram colestyramine daily

Figure 1. Treatment algorithm for patients with fecal soiling.

All patients completed a two-week diary card 

with details of their usual bowel actions and 

soiling episodes and the Vaizey incontinence 

score. In our hospital the Vaizey incontinence 

score is used because in this score soiling is a 

important variable[1]. 

After consulting members of the local ethical 

committee no approval was needed because 

no new (experimental) treatments were of-

fered to the patients. Written informed con-

sent was obtained.

Intention to treat
In this study the results of all patients that 

were included to undergo this procedure 

were analyzed. In case of severe perianal der-

matitis the patient was treated by Zinc oxide 

10% in ketaconazole ointment for two weeks. 

Patients with grade III haemorrhoids not re-

sponding to this conservative treatment al-

gorithm were treated by rubber band liga-

tion in one or more sessions.

Conservative treatment algorithm 
(Figure 1) All patients were instructed how to achieve adequate anal hygiene. They were 

advised not to use perfumed paper or wet napkins because of potential local allergic re-

actions. The primary focus of the treatment algorithm was to completely evacuate stool 

from the anorectal canal.

First line therapy
All patients started with psyllium 3.25 gram daily and a fibre rich diet. Psyllium binds wa-

ter and enhances evacuation of stools by bulking and softening the consistency of feces 

especially in patients with IBS type C (constipation) and type M (mixed diarrhoea and 

constipation). After two months outcome and score lists were evaluated.

Second line therapy
After two months, evacuation of feces was facilitated by rectal irrigation in patients with 

persisting soiling complaints despite first line therapy. The nurse practitioner (enteros-

tomal therapist) informed patients regarding the use of bottles (REPROP®) which can 

Table 1.

Inclusion criteria

Soiling

1. Itching and

2. Fluid loss and/or

3. Perianal dermatitis

Exclusion criteria

1. Associated external sphincter  

defect

2. Haemorrhoids grade III with pain

3. Haemorrhoids grade IV

4. Fecal incontinence 

5. Inflammatory bowel disease

6. Rectal prolapse

7. Enterocele

8. Rectocele > 1 cm

9. Low anterior resection

10. Acute inflammation, infection,  

malignancy or post radiation

11. Age younger than 18

12. Psychiatric diseases
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Table 3. Patients outcome

 
N=50

psyllium 3.25 

gram daily and 

a fibre rich diet

Rectal 

irrigation

(N=37)

4 gram 

colestyramine 

daily (N=11)

N=47

baseline At 2 months At 4 months At 8 months

Lost in follow up 0 1 2 3

Complete response 12 (24%) 24 (73%) 1 (79%) 37 (79%)

Average weekly 

soiling frequency
6.8 (5-7) 3.9 (0-5)* 1.1 (0-4)* 1.1 (0-4)

Patients wearing 

pads daily
35 (70%) 33 (66%)* 6 (12%)* 6 (12%)

The mean Vaizey-

incontinence score
3.9 (0-8) 3.2 (0-6)* 1.0 (0-3)* 1.0 (0-4)

Patients with a 

lesion of the internal 

sphincter

15 4 7 0 11 (73%)

Patients without a 

lesion of the internal 

sphincter

35 8 17 1 26 (74%)

* p<0.001

Table 2. Patients characteristics and outcome

N=50

Age 38 (21-70)

Sex (M:F) 41:9

Patient history

Anal surgery 18

Birth trauma 8

IBS type C (constipation) 8

IBS type M 2

Haemorrhoids grade III 8

Severe perianal dermatitis 11

Defects of the internal anal sphincter 15 (30%)

Degeneration of the internal anal sphincter 19 (38%)

Statistical analysis
At baseline and at 2, 4, 8 months, outcome was statistically analyzed with the Student 

t-test (or Wilcoxon test as appropriate) for continuous variables and chi-squared test for 

categorical variables (or Fisher’s exact test as appropriate). A p-value of <0.05 was con-

sidered significant.

Results

Between January 2010 and January 2010, fifty patients with a median age of 38 years 

(range 21-70) with fecal soiling were included. The patient characteristics are described 

in Table 2. The soiling complaints resolved completely in 41 (79%) patients. All 50 pa-

tients underwent treatment with psyllium 3.25 gram daily and a fibre rich diet. This re-

solved the complaints of soiling completely in 12 patients (24%). Of the 38 patients in 

which soiling complaints had not been completely resolved, 37 underwent treatment 

with rectal irrigation. Complaints resolved completely in 24 (65%) of them and twenty of 

those patients stopped psyllium treatment. Eleven patients underwent treatment with 4 

gram colestyramine daily. In only one patient complaints disappeared completely (9%). 

Eight patients (16%) had soiling complaints and haemorrhoids grade III. Four (50%) of 

them were completely cured after treatment with psyllium 3.25 gram daily and a fibre 

rich. None of the remaining four patients exhibited benefit after rectal irrigation but the 

complaints resolved after rubber band ligation in two sessions.

Average weekly soiling frequency, the amount of patients wearing pads daily and the 

Vaizey incontinence score diminished significantly after treatment with psyllium and af-

ter treatment with rectal irrigation (Table 3). 

Defects of the internal anal sphincter were observed in 15 (30%) patients. Degeneration 

of the internal anal sphincter (mean depth <2 mm) was noted in 19 (38%) patients. None 

of the patients with a defect or degeneration of the internal sphincter were incontinent 

for liquid stools. No significant differences in outcome were detected between patients 

with or without a defect of the internal sphincter (Table 3).

Discussion

The prevalence of soiling is unknown, but up to 19,6 per cent of the population is in-

continent for flatus liquid or solid stools [12-16]. True prevalence of fecal incontinence 

and soiling is hard to establish because of underreporting of symptoms by patients, dif-

ference in data collection and different standardized scoring scales [17]. Soiling is only 
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irrigation is poor. Colestyramine treatment may be restricted to the rare patient with 

bile acid malabsorption. The patients not responding to psyllium, rectal irrigation and 

colestyramine are unfortunately dependent on symptomatic therapies.

Conclusions

Conservative treatment focussed on complete evacuation or clearing the anorectal ca-

nal is effective in the treatment of patients with fecal soiling. 
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because of the compliance of the patients. The patients in our study were referred to our 

clinic by general practitioners. Most of the patients in this study had since long suffered 

from severe soiling. We assume that most of these patients can be cured by instruction 

how to maintain adequate anal hygiene and/or by the use of psyllium. Rectal irrigation is 

a good second option but the long term therapeutic benefit depends on the severity of 

soiling complaints on the one hand and the therapeutic compliance on the other hand. 

In this study the therapeutic effect of colestyramine after failure of psyllium and rectal 
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General discussion

Proctologic disorders are not very popular among doctors as well as in the population at 

large. Much more individuals suffer from these disorders than are seen by the physician. 

The affliction is considered distasteful and it is a taboo to discuss this with friends, family 

or physicians. This leads to underreporting. Nevertheless the amount of quality adjusted 

life years lost by these disorders is substantial and warrants attention and care of the 

medical community. For the same reasons as mentioned above proctology is unpopular 

among physicians which in turn explains why there is still much uncertainty about the 

efficacy of treatment methods for seemingly minor and benign disorders. Consequent-

ly treatment is often inadequate, because performed by not well informed physicians 

without a special interest in these disorders. In only a few centres in the Netherlands 

high level proctology is executed. The work performed and reported in this thesis was 

performed in a collaborative effort at the department of Colorectal Surgery of the Maas-

tricht University Medical Centre, Refaja hospital of Stadskanaal and NPBC (Nederlands 

Proctologisch Bekkenbodem Centrum or Dutch Coloproctologic Pelvic Floor centre) of 

Assen. 

Anal leakage is a distressing disorder. The disorder should be distinguished from true 

incontinence for normal stools. It consists of an inflammatory or infectious exudates lost 

from the anal or perianal region, causing pain, pruritus, anal bleeding, flatus and some-

times loss of feces. In this thesis we have investigated the two main entities of anal leak-

age: perianal fistula and soiling.

Part I. Perianal fistulas

Perianal fistulas in most instances arise from cryptoglandular abscesses. Characteristi-

cally these abscesses do not spontaneously drain into the ano-rectum but spread in 

the surrounding perianal tissues. They may spontaneously rupture to the perianal skin 

but are generally drained surgically. In this manner a connection is established between 

drainage site and the origin of the abscess: the crypts of Morgagni. In almost half of all 

cases drainage is adequate and the abscess collapses, leading to healing, fibrous scar 

formation and closure of the place of entry of the gland in the crypt. In the remaining 

patients drainage is inadequate, due to branching of the abscess and resulting tracts 

and due to the continuous fecal contamination from the crypts, most likely enhanced 

by anorectal sphincter tonus. Fecal contamination from inside the anorectum may ex-

plain why abscesses and fistulas recur even after initially successful healing of the fistula. 

In Crohn’s disease the pathophysiology may be somewhat different. Although fistulas 
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not many studies examining Crohn’s disease as prognostic factor for treatment of peri-

anal fistulas by definitive surgery. In one study Crohn’s disease is a negative factor[12], in 

three [2, 13, 14] no influence is found and in one study [15] patients with Crohn’s disease 

have even better outcome after treatment. 

Goodsall observed in 1900 a relationship between the location of the external open-

ing and the internal opening of perianal fistulas. This phenomenon is named the Good-

sall’s rule. According to the the Goodsall’s rule perianal fistulas in Crohn’s disease do not 

behave differently compared to cryptoglandular fistulas. The prediction of the internal 

opening of perianal fistulas in Crohn’s disease by the Goodsall’s rule is the same com-

pared to cryptoglandular disease but the subtypes of the fistulas are different[16]. Com-

plex anal fistulas in Crohn’s disease have a cryptoglandular origin but because of the 

severe inflammation associated with proctitis due to Crohn’s disease they are difficult to 

treat and can give more complex branches. Consequently there is a negative influence 

of active proctitis on the outcome of surgical treatment of anal fistulas in patients with 

Crohn’s disease [11, 17-24]. However outcome of fistula repair in patients with Crohn’s 

disease without rectal involvement must be similar as in patients with cryptoglandu-

lar disease. The relatively good results of advancement flap or plug repair in patients 

with Crohn’s disease, reported in the literature may be misleading because of lack of 

information about rectal involvement and patient selection (Table 1). In our institution 

may also arise from the cryptoglandular region, transmural inflammation and ultimately 

perforation of the rectum into neighbouring tissues may also occur in rare cases. Appre-

ciation of this chain of events should dictate treatment which should focus on two and 

in Crohn’s disease three elements:

Step 1. Adequate and continued drainage of the abscess

Step 2. Adequate treatment of Crohn’s disease activity

Step 3. Closure of the internal opening of the fistula

Step 1
In this thesis we did not investigate drainage specifically. In general not much attention 

is paid to the adequacy of drainage and it is possible that inadequate drainage may 

lead to fistula formation. It follows that drainage should be meticulously executed and 

that early imaging of the perianal region should be considered in case of doubt, large 

abscesses or lingering inflammatory activity.

Step 2
In this thesis much attention was devoted to the treatment of perianal fistulas in patients 

with Crohn’s disease. Specifically the value of a multidisciplinary multistep approach was 

investigated.

Multistep strategy and a multidisciplinary approach

Sailor et al. were the first to emphasize that successful treatment of complex anal fistulas 

requires an individual approach and planning over a lengthy period of time, requiring 

a high level of motivation on the part of both patient and surgeon [1]. The first series 

published was the very difficult patient group reported in this thesis, employing a mul-

tidisciplinary multistep strategy. The resulting recurrence rate was promising amounting 

to 10%, 29% and 22% for staged treatment with infliximab, staged treatment without 

infliximab and staged treatment for complex fistulas respectively[2, 3]. Since 2007 sev-

eral authors followed this approach with stratified (staged) definitive surgical treatment 

tailored to the specific characteristics of the perianal fistula especially in Crohn’s disease 

[4-7]. Mitalas et al did not find a significant advantage of seton drainage prior to advance-

ment flap repair in a retrospective study of 278 patients. But only 68 patients of this study 

underwent seton drainage longer than 2 months for several reasons[8].

Treatment of perianal fistulas in Crohn’s disease

Crohn’s disease is not the only cause of recurrent anal fistulous disease. The prognosis of 

anal pathology in patients with Crohn’s disease is good. Only 3,8 % have complex high 

anal fistulas and 5,8% rectovaginal fistulas[9]. It is generally accepted that perianal fistulas 

in patients with Crohn’s disease are prone to a high recurrence rate [10, 11]. But there are 
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Table 1. Outcome of fistula plugs and advancement flaps in Crohn’s disease

Patients with 

advancement 

flap repair

Recurrence (%)
Patients with 

reccurence
Study

32 34% 11 Makowiec, F. [24] 1995 

70 27% 19 Athanasiadis, S. [42] 1996 

26 34% 9 Joo, J. S. [43] 1998 

13 39% 5 Marchesa, P. [44] 1999 

28 57% 16 Mizrahi, N. [12] 2002

169 35% 60

Patients with 

plug repair

22 91% 20 El-Gazzaz, G. [45] 2009

20 17% 3 O’Connor, Lynn [46] 2006

7 14% 1 Schwandner, O [47] 2008

49 49% 24



Step 3
Mucosal advancement flap as the gold standard

The follow up time after definitive surgical treatment to assess recurrence rates is still 

controversial. After our study published in 2006 [14] three studies have been published 

in response, reporting the long term effects of treatment after an initial reported benefit 

after a short period of follow up. Consequently, the authors suggest that follow up can 

be restricted to healing time [48-50]. On the contrary, the claim that true recurrence rates 

should be determined after complete and long term follow-up, is confirmed by several 

prospective studies showing that after two years of follow up the patients still develop 

recurrent fistulas [12-14]. In most studies the follow up is shorter than 24 months, which 

would have yielded a recurrence rate of 27% in the study reported in 103 patients in this 

thesis (Part 1, chapter 2) instead of 49% reported after long term follow up. In this study 

many patients reported no or minor complaints by telephone but had an evident peri-

anal fistula diagnosed by physical examination at the outpatient clinic. In general, it is 

not exactly known how many patients withdraw from follow-up because losing faith in 

surgical treatment after several attempts to close the fistula. Most of the reported studies 

are performed in tertiary centres. Many of the patients included in these studies go back 

to their own peripheral hospitals when drainage procedures are required. Seventeen 

(17%) of the patients reported in 2006, that developed a recurrent fistula presented with 

an acute abscess and 12 (24%) patients with a recurrent fistula did not opt for a new sur-

gical intervention [14]. The risk of incontinence and soiling due to the surgical treatment 

of high fistulas amounts to between 10-45% [42, 50-55]. Fourteen (34%) patients treated 

by mucosal advancement flap in the study, (Part 1, chapter 2) suffered from soiling before 

treatment. Seven (26%) of the other 27 patients developed minor soiling and six (86%) of 

them had undergone attempts in the past. Eventually 21 (51%) patients of the MF-group 

had minor complaints of soiling [14]. 

It is still unclear which factors affect the outcome of definitive surgical repair of perianal 

fistulas. Previous surgical attempts, female sex, horse shoe extensions of the fistula com-

plex, smoking, age younger then 40 years have been reported as risk factors (Table 2). 

A literature search was performed regarding outcome after performing transanal rectal 

advancement flaps for the treatment of cryptoglandular or Crohn’s disease perianal fis-

tulas during the 30-year period between 1978 and 2008. The quality of the reports was 

limited due to numerous flaws in structure and design of the studies and therefore fur-

nished low-level evidence. The recurrence rate was 20% for the transanal rectal advance-

ment flap for cryptoglandular anal fistulas and 36% for fistulas occurring in patients with 

Crohn’s disease[56]. Review of the well designed studies and at least 12 months follow up, 

reported in this thesis revealed a recurrence rate of 29% in 478 patients with cryptoglan-

dular disease after advancement flap repair (Table 3).

10 patients with active proctitis were treated with Infliximab. Although this group with 

proctitis may be considered to be the less favourable group with regard to the chance of 

cure, comparison with the group op patients without Crohn’s proctitis not treated with 

Infliximab and reported in this thesis, shows a better result in the Infliximab group. 

A multidisciplinary approach of these complex anal fistulas by dedicated gastroenter-

ologists, surgeons and radiologists adds to successful outcome, because it increases ef-

ficiency and timing of the diagnostic procedures, and of symptomatic and definitive 

treatment modalities. After the publication in 2005 (Chapter 3, Part I) in several reports a 

similar strategy was reported for the treatment of perianal fistulas in Crohn’s disease [6, 

25-28].

In patients with rectal involvement of Crohn’s disease, symptomatic therapy by seton 

drainage and medical therapy as a first step in a multidiscplinary setting is mandatory. 

Setons should be left in situ for a long period before definitive treatment [26, 29, 30]. 

There is no evidence that fistula tracts change during an episode of perianal disease in 

patients with Crohn’s disease. The phenomenon that seton placement transforms high 

complex fistulas into low fistulas by distal migration, probably due to a reaction of for-

eign body during long term follow up is another reason to motivate the patients with 

anorectal involvement of Crohn’s disease to accept setons during long periods of time. 

Several authors report that seton placement for high fistulas can be followed by a simple 

fistulotomy because of distal migration of the seton [2, 3, 31-35]. 

There is ‘Level I’ evidence for the efficacy of Infiximab since placebo-controlled trials with 

improvement of drainage from perianal fistulae as a primary endpoint have shown one 

year maintenance of efficacy [36-39]. No randomized trials with Adalimumab have been 

reported in patients with perianal fistulating disease and controlled evidence of efficacy 

has only been reported in a single trial where fistula remission was a secondary endpoint 

(Level II evidence) [40, 41]. The consensus is that anti-TNF therapy should not be used as 

first-line therapy, but always in conjunction with surgical drainage, antibiotics, or thiopu-

rine therapy, although there is still no consensus regarding the sequence and timing of 

each treatment.

The last step in treatment of perianal fistulas consists of surgery. Following the descrip-

tion of the pathophysiology this should include closure of the internal opening. In this 

thesis two treatment modalities have been investigated: mucosal advancement flap and 

less invasive techniques including closure of the internal opening by injection with fibrin 

sealant or insertion of an anal fistula plug.
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Minimally invasive techniques 

Fibrin sealant

Several studies show that there is no place for fibrin sealant in the definitive surgical 

treatment of perianal fistulas. The recurrence rate is to high and the rate for fecal in-

continence and soiling is at least similar after advancement flap repair by experienced 

surgeons (Chapter 5 and Table 4). Based on the results of this thesis it is concluded that 

a staged fibrin sealant injection has a lower success rate compared to a staged mucosal 

advancement flap, especially in patients that smoke. Although the staged mucosal ad-

vancement flap is a technically more demanding procedure compared to the injection 

of fibrin sealant, the complication rate is low for both procedures in the hands of dedicat-

ed surgeons. In this and another study, a repeated fibrin sealant injection in patients with 

a recurrent fistula has a lower healing rate and thus requires more procedures compared 

to a repeated staged mucosal flap[63]. Moreover because fibrin sealant is expensive, a re-

peated staged mucosal flap is a better choice in patients with recurrent perianal fistulas

Anal fistula plug

The fistula plug is a device used in the minimally invasive treatment for anal fistulas. It is 

an easy method to close the internal opening by fixing a plug [91].

The anal fistula plug procedure has a recurrence rate ranging from 13% to 86% in differ-

ent studies reporting after short time follow up (Table 5). In prospective studies of its use 

in complex perianal fistulas, the recurrence rate was high[92]. 
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Table 3. Recurrence rate of advancement flap repair

Patients
Follow up median 

(months)
Recurrences

Patients with 

recurrence
Study

21 20 24% 5 [51]

34 12 41% 14 [60]

83 12 43% 36 [61]

23 12 26% 6 [62]

87 15 33% 29 [63]

103 12 7% 7 [59]

44 12 25% 11 [54]

54 67 13% 7 [64]

29 72 75% 22 [14]

478 29% 137

Table 4. Outcome of injection with fibrin sealant for perianal fistulas

Patients with fibrin 

sealant treatment

Follow up median 

(months)
Recurrence (%)

Patients with 

recurrence
study

10 6 90% 9 [65]

22 16 86% 19 [66]

79 12 39% 31 [67]

14 14 50% 7 [68]

31 9 25% 8 [69]

6 ? 50% 3 [70]

13 ? 69% 9 [70]

36 12 29% 10 [71]

48 22 40% 19 [72]

75 27 69% 52 [73]

18 12 22% 4 [74]

23 7 44% 10 [75]

11 7 46% 5 [75]

60 8 47% 28 [76]

446 48% 214

Table 2. Factors associated with recurrences in mucosal flap repair in complex 

fistulas

Factors Negative influence No influence Positive influence

Nicotine [57, 58]

Previous attempts [12-15, 53, 54, 57] [58, 59]

Male sex [14] [57] [15]

Age older then 40 years [57]

Horse shoe extensions [53]

Surgeon [53]

Crohn’s disease [12] [2, 13, 14] [15]



patients with IBD were included in that study. More patients with Crohn’s disease need 

to be treated following a multistep strategy including laparoscopic omentoplasty as a 

last step to demonstrate efficacy in this patient group. 

Part II. Passive incontinence and soiling

The cause of fecal incontinence is multifactorial. Continence is the result of bowelfunc-

tion and coordinated activity of the rectum and anal sphincters[99]. Two of the most 

common causes of fecal incontinence are diarrhoea and constipation with overflow in-

continence in children and elderly [100]. Sphincter rupture as a result of traumatic child-

birth and anal surgery is another common cause of fecal incontinence [101, 102]. Anal 

leakage caused by mild passive fecal incontinence or caused by soiling is not exclusively 

caused by diminished sphincter function. On the contrary, dysfunction of evacuation of 

stools seems to be the main cause. Treatment focused on achieving controlled evacu-

ation of stools is promising and seems the way to go as a method utilizing minimally 

invasive treatment.

Rectopexy
Many patients with obstructed defecation have passive fecal incontinence sometimes 

accompanied by fecal soiling, due to the incomplete evacuation of stools. They generally 

loose stools or liquids passively during walking without noticing. Incomplete evacua-

tion of stools in obstructed defecation can be caused by rectocele, internal and external 

prolapse often leading to concomitant fecal incontinence, because the rectal sensivity is 

too low to detect the presence of residual feces [103]. Risk factors for developing a rectal 

prolapse are the presence of an abnormally deep pouch of Douglas, laxity and atony of 

the musculature of the pelvic floor and anal canal, and the lack of normal fixation of the 

rectum [104]. Wijffels et al. described a strong relationship between age and the grade 

of rectal prolapse [105]. Many patients with obstructed defecation have a large rectocele 

and no internal/external prolapse [106-108].

Most women who undergo surgery for a prolapse, have previously undergone pelvic 

surgery. It has been suggested that hysterectomy may predispose to pelvic organ pro-

lapse [109, 110]. Koch et al. found that a relatively large proportion of patients that have 

undergone hysterectomy suffer from fecal incontinence. They therefore advocate to 

preserve the uterus if possible[111-113]. Thirty-one of the 42 patients (74%) treated in the 

study of this thesis had undergone a hysterectomy, which normally results in a deep 

pouch of Douglas. This may be the cause of obstructive defecation and passive fecal 

incontinence in these patients. 

Rectovaginal fistulas

Most reports regarding the treatment of high rectovaginal fistulas, concern patients 

with Crohn’s disease undergoing a transabdominal approach for treatment of the fistula. 

Bowel resections, gracilis transposition or interposition, proctectomy and diversion co-

lostomy are common palliative procedures when cure is impossible [93-96]. Rectovagi-

nal fistulas in IBD are frequently treated by infliximab without surgery. The closure rate 

approximates 30%-50% [38, 97, 98]. In the study described in this thesis laparoscopic 

omentoplasty proved to be effective in healing high rectovaginal fistulas but only three 

Table 5. Outcome of fistula plugs in cryptoglandular disease

Patients with 

Plug repair
Recurrence (%)

Patients with 

recurrence
study year

10 50% 5 Itah, R. [77]

17 59% 10 Van Koperen [78] 2007

22 71% 16 Van Koperen [79] 2008

43 56% 24 Thekkinkattil, D K [80] 2009

60 38% 23 Schwandner, Thilo [81] 2009

12 55% 6 Schwandner, O [47] 2008

35 86% 30 Safar, Bashar [82] 2009

32 65% 21 Owen, Gareth [83] 2009

15 80% 12 Ortiz, H [84] 2009

42 57% 24 McGee, Michael F [85] 2010

60 30% 18 Lenisa, L. [86] 2010

17 76% 13 Lawes, D. A. [87] 2008

15 13% 2 Johnson, E. K. 2006

21 28% 6 Garg, P. [88] 2009

26 65% 17 El-Gazzaz, G. [45] 2009

30 40% 12 Chung, W. [89] 2009

37 68% 25 Christoforidis, D. [90] 2009

46 15% 7 Champagne, B. J. [91] 2006

540 50% 271
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are involved in the treatment of functional and anatomical disorders in this areas. We 

therefore recommend a multidisciplinary approach in the treatment of these disorders, 

including gastroenterologists, gynaecologists, colorectal surgeons and in some patients 

urologists.
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low up of 19 months (range 8-40) fistula healing was observed in all 17 patients 

(100%). One patient of the Infliximab group developed a recurrent fistula (10%) af-

ter 24 months and in one patient (10%) soiling occurred. Two patients of the surgical 

group developed a recurrent fistula (29%) and soiling occurred in 2 patients (29%). 

The results suggest that not only technique but also the strategy plays an important role 

in the successful treatment of perianal fistulas due to Cohn’s disease. Our results sup-

port the concept of a multi-step strategy for the treatment of perianal fistulas in Cohn’s 

disease. The results of this pilot study suggest that treatment with Infliximab has a ben-

eficial effect in the multi-step procedure followed by definitive surgery of complex anal 

fistulas and prostates with active Cohn’s disease. 

In chapter 4 the efficacy of a staged strategy for the treatment of complex perianal fis-

tulas is described. Thirty consecutive patients with complex perianal fistulas originating 

from the middle third or upper part of the anal sphincter were treated according to a 

staged strategy. Patients were asked to report recurrent fistulas and complaints of incon-

tinence and soiling. Initial treatment consisted of a long-term non-cutting seton with or 

without a diverting stoma. Definitive surgical treatment consisted of an advancement 

flap or fistulotomy. In all but one patient (29 patients; 97%) fistulas healed but 7 patients 

(22%) developed a recurrent fistula after a median follow up of 22 months (range 8-52 

Minor soiling occurred in seven patients (23%). The promising results in this very difficult 

patient group suggest that not only the technique, but also the strategy may improve 

the success rate of the treatment of complex perianal fistulas. 

In chapter 5 a prospective randomised study is described, reporting the outcome of the 

staged mucosal advancement flap (multistep treatment) compared with staged fibrin 

sealant application (multistep treatment) in high perianal fistulas. Patients with fistula 

tracks originating from the middle third or upper part of the anal sphincter were treated 

for at least three months with non-cutting setons and were after informed consent was 

obtained, randomised to closure of the internal opening by a mucosal advancement flap 

(MF) or injection with fibrin sealant (FS). Tobacco smokers were stratified to both groups 

and proved to have a much higher recurrence rate (64%) rate than the non-smokers 

(13%) after a median follow up of 39 months. MF patients had a significantly lower recur-

rence rate (20%) than FS patients (53%). Sex, age and previous attempts were not associ-

ated with increased risk. No new continence disorders developed after definitive treat-

ment in both groups. Based on the results of this study it is concluded that a staged fibrin 

sealant injection has a lower success rate compared to a staged mucosal advancement 

flap, especially in patients that smoke. Although the staged mucosal advancement flap 

is a technically more demanding procedure compared to the injection of fibrin sealant, 

the complication rate is low for both procedures in the hands of dedicated surgeons.

The aim of this thesis was to develop new treatments for anal leakage, test in a multidis-

ciplinary setting. Two forms of anal leakage were investigated. In Part I, leakage due to 

perianal fistulae was studied. In Part II, the possibilities for the treatment of fecal soiling 

and passive incontinence were investigated.

Summary Part I

In chapter 2, the high recurrence rate of conventional definitive surgery has been re-

ported in patients treated at the end of last millennium after a long-term follow-up. One 

hundred and three patients with perianal fistulae were treated by mucosal advancement 

flap (MF) for high fistulas and fistulotomy (FT) for low fistulae. The results of treatment 

were assessed retrospectively by case-note review and all patients were examined at 

the outpatient clinic. Forty-one patients (median follow-up of 72 months (48-99)) were 

treated by a mucosal advancement flap and 62 patients (median follow-up of 75 months 

(48-99)) were treated by fistulotomy. After 12, 48 and 72 months was at 9 (22%), 26 (63%) 

and 26 (63%) patients in the MF group and 4 (7%), 16 (26%) and 24 (39%) patients in 

the FT group had a recurrence. Eighteen (69%) of recurrences in the MF group and 10 

(33%) of the FT group occurred within 24 months after surgery (p = 0.01). Four (15%) of 

recurrences in the MF group and 13 (54%) of recurrences in the FT group were found in 

another location (p = 0.007). The recurrence rate increased to 26% in the FT group after 4 

years follow up and did not change the years after. In the MT group remained recurrence 

rate to 39% rise after 6 years. This study shows that the long-term success of a mucosal 

advancement flap for complex perianal fistulas decreases with time. The high success 

rate at short-term follow-up can be misleading. The percentage soiling complaints in-

creases with time after repeated surgical attempts to close the fistula. The majority of 

recurrences in patients treated with a mucosal advancement flap (high fistula) seemed 

to depart from the same internal opening, and should therefore be considered as treat-

ment failures. In contrast, at least half of the recurrences after a fistulotomy (low fistulas) 

appeared in a different location and probably a new primary fistula. It is therefore un-

likely that definitive cure can always be obtained. It is also possible that some patients 

have strong incentives to develop new fistulas to form after successfully treated for a 

previous fistula.

The aim of the study in chapter 3 was to assess the healing rate of complex peri-

anal fistulas in Cohn’s disease after a multi-step strategy, including drainage of the 

fistula with non-cutting setons and induction-treatment with Infliximab in case of 

active proctitis, followed by definitive surgery. In case of severe recurrent fistulas or 

abscesses, a diverting stoma was constructed. Seven patients were treated by sur-

gery alone and ten patients were pre-treated with Infliximab. After a median fol-
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and anal manometry. Only patients with a Cleveland Clinic Florida-Fecal Incontinence 

score (CCF-FI) ≤8 after biofeedback therapy and anal sphicter excercises were included 

in the study. The patients completed incontinence scores, a quality of life questionnaires 

and a two-week diary card. All consecutive patients were treated by rectal irrigation in 

one centre and elastomer implants in an other centre. The soiling complaints resolved 

completely in 9 patients in the Elastomer-group and in 30 patients of the rectal irrigation 

group at 12 months follow up (p=0.02). In none of the patients of the Elastomer-group 

and in 3 patients of the rectal irrigation group fecal incontinence resolved completely. 

This was confirmed by a better Vaizey incontinence score, quality of life questionnaire 

and the results of the two-week diary card. No clear benefit of Elastomer implants or of 

rectal irrigation was shown in the severity of fecal incontinence.

In chapter 11 patients with obstructed defecation and passive incontinence are de-

scribed, treated by a site-specific rectocele repair (SSRR) combined with laparoscopic 

ventral rectopexy (LVR). Before operation they underwent a dynamic and a static MRI. 

42 Patients with a grade III (4 or more cm) rectocele and without internal/external rectal 

prolapse or external sphincter damage were consecutively treated. The patients com-

pleted the Obstructed Defecation (ODS) Score system and the Cleveland clinic incon-

tinence (CCIS) score which were found to be improved significantly 12 months after 

operation. 

In chapter 12 a prospective study is described of fifty patients with fecal soiling but nor-

mal sphincter function treated by a conservative treatment algorithm. Anorectal func-

tion was assessed by endo-anal ultrasound, MRI, and anal manometry. Patients were 

treated with psyllium (PS) and a fibre rich diet, after two months followed by rectal ir-

rigation (RI) in case of an incomplete response and after 4 months by 4 g. colestyramine 

orally. The patients completed the Vaizey incontinence score and a two-week diary card. 

The Vaizey incontinence score, the two-week diary card were repeated after 2, 4 and 

8 months respectively. The study-group consisted of 50 patients. After treatment with 

Psyllium, rectal irrigation and Colestyramine, fecal soiling resolved completely in 12 (24%) 

patients , 24 (73%) patients and 1 (79%) patient respectively, including a decrease in av-

erage weekly soiling frequency, a decrease in the necessity to wear pads daily and an 

improvement of the Vaizey incontinence score.. It may be concluded that conservative 

treatment focused on complete evacuation or clearing of the anorectal canal is effective 

in the treatment of fecal soiling.

A prospective evaluation of 40 patients with a high rectovaginal fistula treated by a 

laparoscopic fistula division and closure, followed by an omentoplasty is described in 

chapter 6. Patients with a rectovaginal fistula, between the middle third of the rectum 

and the posterior vaginal fornix, resulting from different causes (IBD, iatrogenic and birth 

trauma) were treated by a laparoscopic excision of the fistula and insertion of an omen-

toplasty in the rectovaginal septum. In all but two patients (38 patients; 95%) the tech-

nique was feasible and after a median follow up period of 28 months (range 10-35). Two 

patients (5%) developed a recurrent fistula. Quality of life (Gastrointestinal Quality of Life 

Index; GIQLI) and the continence (Cleveland Clinic Incontinence Score: CCIS) improved 

significantly. The data indicate that laparoscopic fistula excision combined with omento-

plasty is feasible and can achieve a high healing rate of high rectovaginal fistulas. 

In chapter 7 a prospective pilot study is reported investigating autologous platelet 

rich plasma (PRP) as an adjunct to the staged mucosal advancement flap (multistep 

treatment) in the treatment of perianal fistulas. Ten patients with fistula tracks running 

through the middle third or upper part of the anal sphincter were treated for at least 

three months with non-cutting setons prior to definitive closure by autologous plate-

let rich plasma (PRP) as an adjunct to a mucosal advancement flap (MF). Five patients 

smoked tobacco. After a median follow-up of 26 months (range 17-32) one (10%) pa-

tient had a recurrent fistula. No new continence disorders developed after definitive 

treatment in this patient group. PRP as an adjunct to staged mucosal advancement flap 

achieved a high healing rate in this study and is a promising treatment modality for the 

treatment of perianal cryptoglandular fistulas.

Summary Part II

In chapter 9, 24 patients with fecal soiling were prospectively evaluated that were treat-

ed with PTQTM implants to bulk the key-hole defect. Patient had undergone anal sur-

gery and had normal anorectal function. There were no adverse effects except for one 

transient infection. The mean patient satisfaction (visual analogue scale), daily soiling 

frequency and incontinence score (Vaizey) improved after 3 and 12 months follow up 

compared to before treatment. These data suggest that PTQ implants used as a bulking 

agent can improve fecal soiling after anal surgery.

In Chapter 10 a study is described in which 75 patients with fecal soiling and passive 

fecal incontinence were described treated with Elastomer-implants compared with 75 

patients treated by rectal irrigation. Patients with fecal soiling had previously undergone 

anal surgery and patients suffered from passive fecal incontinence after birth trauma, 

resulting in a defect of the internal sphincter as assessed by endo-anal ultrasound, MRI 
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Conclusions

1. Definitive surgical treatment (successful mucosal advancement flap or fistulotomy) 

of perianal fistulas is not always “definitive” at long-term follow up.

2. A multi-stage strategy in a multidisciplinary setting reduces the recurrence per-

centage to 20% of definitive treatment (closing the internal opening) of complex 

perianal fistulas, including fistulas in patients with Crohn’s disease.

3. The gold standard for definitive treatment (closing the internal opening) of high 

perianal fistulas is still the mucosal advancement flap in the hands of experienced 

and dedicated surgeons.

4. Laparoscopic approach for high rectovaginal fistulas is feasible.

5. Passive fecal incontinence and soiling caused by obstructed defecation as a result 

of a rectocele can be adequately treated by a site-specific rectocele repair in com-

bination with a laparoscopic ventral rectopexy in a multidisciplinary approach.

6. Bulking agents have no effect in patients with soiling and passive incontinence in 

addition to conventional conservative therapies.

7. The main goal of the treatment of soiling is the evacuation of feces out of the anal 

canal after defecation.
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gie vooruitgegaan door multi-stap-strategie in de vorm van langdurige drainage van de 

fistel met niet-snijdende setons en inductie-behandeling met infliximab in geval van een 

actieve proctitis. In geval van ernstige recidiverende fistels of abcessen, was een ontlastend 

stoma aangelegd. Zeven patiënten werden niet behandeld met infliximab en tien patiënt-

en werden wel behandeld met infliximab. Na een mediane follow-up van 19 maanden 

(8-40) waren bij alle 17 patiënten (100%) de fistels aanvankelijk gesloten. Een patiënt van 

de Infliximab groep ontwikkelde een recidiverende fistel (10%) na 24 maanden, en bij een 

patiënt (10%) trad soiling op. Twee patiënten van de chirurgische groep (zonder infliximab) 

ontwikkelden een recidiverende fistel (29%) en er trad bij 2 patiënten (29%) soiling op.  

De resultaten suggereren dat niet alleen de techniek, maar bovendien de strategie een 

belangrijke rol speelt in de succesvolle behandeling van perianale fistels als gevolg van 

de ziekte van Crohn. Onze resultaten ondersteunen het concept van een Multi-stap strat-

egie voor de behandeling van perianale fistels bij de ziekte van Crohn. De resultaten van 

deze pilot studie suggereren dat behandeling met infliximab een gunstig effect heeft in 

de Multi-stap behandeling gevolgd door een definitieve ingreep van complexe anale 

fistels en actieve proctitis bij de ziekte van Crohn. 

In hoofdstuk 4 wordt de werkzaamheid van een Multi-stap strategie voor de behande-

ling van complexe perianale fistels beschreven. Dertig patiënten met complexe crypto 

glandulaire perianale fistels van oorsprong uit het bovenste twee derde deel van de 

sluitspier werden behandeld volgens deze strategie. De patiënten werden onderzocht 

op recidiverende fistels, incontinentie voor ontlasting en soiling. Initiële behandeling 

bestond uit een langdurige niet-snijdende seton, met of zonder een ontlastend stoma. 

Definitieve chirurgische behandeling bestond uit een mucosa advancement plastiek of 

fistulotomie. In 29 patiënten waren de fistels aanvankelijk gesloten (97%). 7 Patiënten 

(22%) ontwikkelden een recidiverende fistel na een mediane follow-up van 22 maanden 

(8-52). 7 Patiënten (23%) ontwikkelde soilingklachten.

De veelbelovende resultaten in deze zeer moeilijke groep patiënten suggereren dat niet 

alleen de techniek, maar ook de strategie het slagingspercentage van de behandeling 

van complexe perianale fistels kan verbeteren. In hoofdstuk 5 wordt een prospectieve 

gerandomiseerde studie beschreven; de resultaten van de mucosa advancement plastiek 

(in Multi-stap behandeling) wordt vergeleken met een fibrinelijm injectie (in Multi-stap 

behandeling) bij patiënten met hoge crypto glandulaire perianale fistels (fistel vertakking-

en afkomstig van het bovenste twee derde deel van de sluitspier). Ze werden behandeld 

gedurende ten minste drie maanden met niet-snijdende setons en werden na het ver-

krijgen van een informed consent, gerandomiseerd tot sluiting van de interne opening 

door mucosa advancement plastiek (MF) of injectie met fibrinelijm (FS). Rokers werden 

gestratificeerd naar beide groepen en bleek een veel hogere recidief percentage (64 %) 

te genereren dan de niet-rokers (13%) na een mediane follow-up van 39 maanden. De 

Het doel van dit proefschrift is om nieuwe behandelingen voor anale lekkage te onder-

zoeken in een multidisciplinaire setting. Twee vormen van anale lekkage zijn onderzocht. In 

deel I, wordt lekkage als gevolg van perianale fistels onderzocht. In deel II worden de mo-

gelijkheden van de behandeling van soiling en passieve fecale incontinentie onderzocht. 

Samenvatting Deel I

In hoofdstuk 2 wordt het hoge recidiefpercentage van conventionele definitieve chi-

rurgie is beschreven bij patiënten die behandeld zijn aan het eind van het afgelopen 

millennium na een langdurige follow-up. Honderd en drie patiënten met perianale fis-

tels werden behandeld door een mucosa advancement plastiek (MF) voor hoge fistels 

en fistulotomie (FT) voor lage fistels. De resultaten van de behandeling waren achteraf 

beoordeeld door een case-note review en alle patiënten werden onderzocht op de po-

likliniek. Een en veertig patiënten (mediane follow-up van 72 maanden (48-99)) werden 

behandeld door een mucosa advancement plastiek en 62 patiënten (mediane follow-up 

van 75 maanden (48-99)) werden behandeld door fistulotomie. Na 12, 48 en 72 maanden 

ontstond bij 9 (22%), 26 (63%) en 26 (63%) patiënten van de MF-groep en bij 4 (7%), 16 

(26%) en 24 (39%) patiënten van de FT-groep een recidief fistel. Achttien (69%) van de 

recidieven in de MF-groep en 10 (33%) van de FT-groep zich heeft voorgedaan binnen 

24 maanden na de operatie (p = 0,01). Vier (15%) van de recidieven in de MF-groep en 13 

(54%) van de recidieven in de FT-groep waren aangetroffen in een andere locatie dan de 

locatie van de oorspronkelijke fistel (p = 0,007). Het recidiefpercentage steeg tot 26% in 

de FT-groep na 4 jaar en veranderde daarna niet meer. In de MT groep bleef het recidief-

percentage tot en met 39% stijgen na 6 jaar. Deze studie toont aan dat de lange termijn 

succes van mucosa advancement plastiek voor complexe perianale fistels afneemt met 

de tijd. Het hoge slagingspercentage van de korte termijn follow-up kan dus misleidend 

zijn. Het percentage soilingklachten verhoogt met de tijd na herhaalde chirurgische 

pogingen om de fistel te sluiten. De meerderheid van de recidieven bij patiënten die 

werden behandeld met een mucosa advancement plastiek (hoge fistels) leek niet af te 

wijken van dezelfde interne opening, en moet daarom worden beschouwd als mislukte 

behandelingen. Dit in tegenstelling tot ten minste de helft van de recidieven na een 

fistulotomie (lage fistels) die in een andere locatie ) verscheen. Deze fistels zijn waarschi-

jnlijk nieuw en kunnen weer gezien worden als een primaire fistel. Het is daarom on-

waarschijnlijk dat definitieve genezing altijd kan worden verkregen. Het is ook mogelijk 

dat sommige patiënten een sterke neiging vertonen om nieuwe fistels te vormen na 

met succes te zijn behandeld voor een eerdere fistel.

Het doel van de studie beschreven in hoofdstuk 3 was om de genezing van complexe 

perianale fistels bij de ziekte van Crohn, vast te stellen door middel van definitieve chirur-
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Samenvatting Deel II 

In hoofdstuk 9 werden 24 patiënten met soiling prospectief geëvalueerd na te zijn 

behandeld met elastomeerimplantaten ingebracht in het anale zogenaamde key-hole 

defect. Alle patiënten hadden een key-hole defect ontwikkeld na de anale operaties die 

zij in het verleden gehad hebben. Ze hadden allemaal een normale anorectale func-

tie, gemeten door middel van anale manometrie. Er waren geen bijwerkingen, behalve 

ontstond er bij een patiënt een voorbijgaande infectie. De gemiddelde tevredenheid 

van de patiënt (visueel analoge schaal), de dagelijkse soilingfrequentie en incontinentie 

score (Vaizey) verbeterde na 3 en 12 maanden follow-up ten opzichte van vóór de be-

handeling. Deze gegevens suggereren dat PTQ implantaten gebruikt als opvulmiddel, 

de soiling klachten bij patiënten na anale operaties kan verminderen. 

In hoofdstuk 10 wordt een studie beschreven waarin 75 patiënten met soiling en passieve 

fecale incontinentie werden behandeld met elastomeerimplantaten in vergelijking met 75 

patiënten behandeld met rectale irrigatie. De patiënten met soiling hadden in het verleden 

ten minste een anale operatie gehad en de (vrouwelijke) patiënten met passieve fecale in-

continentie hadden een defect van de interne sluitspier na het hebben doorgemaakt van 

een bevalling. Dit was bevestigd door middel van een endo-anale echografie, MRI en anale 

manometrie. Alleen patiënten met een Cleveland Clinic Florida-fecale incontinentie score 

(CCF-FI) die lager was dan 8 na biofeedback therapie en bekkenbodemoefeningen werden 

opgenomen in de studie. Bij deze patiënten werden incontinentie scores, een kwaliteit 

van leven vragenlijsten en een twee weken durende dagboek afgenomen. In een centrum 

werden de patiënten behandeld met elastomeerimplantaten en in het andere centrum 

door middel van rectale irrigatie. De soilingklachten verdwenen volledig bij 9 patiënten 

in de Elastomeergroep en bij 30 patiënten van de rectale irrigatiegroep na 12 maanden 

follow-up (p = 0,02). Bij geen van de patiënten van de Elastomeergroep en bij 3 patiënten 

van de rectale irrigatie groep verdwenen de klachten van fecale incontinentie. Dit werd 

bevestigd door de Vaizey incontinentie score, kwaliteit van leven vragenlijst en de resul-

taten van de tweeweekse dagboek kaart. 

In hoofdstuk 11 worden patiënten met ODS (obstructed defecation syndroom) en 

passieve incontinentie beschreven; behandeld door een site specific achterwandplast-

iek gecombineerd met laparoscopische ventrale rectopexie. Voor de operatie ondergin-

gen zij een dynamische en een statische MRI. 42 patiënten met een graad III (4 of meer 

cm in grootte) rectocele en zonder interne / externe rectale prolaps of beschadiging van 

de externe sluitspier werden achtereenvolgens behandeld. De patiënten werden onder-

zocht door middel van het ODS Score-systeem en de Cleveland Clinic incontinentie 

(CCIS) score. Deze scores lieten een sterke verbetering zien, 12 maanden na de operatie. 

patiënten die een mucosa advancement plastiek ondergingen hadden een significant la-

ger recidiefpercentage (20%) dan de patiënten die behandeld werden met een fibrinelijm 

injectie (53%). Geslacht, leeftijd en eerdere operaties in het verleden aan een perianale fistel 

waren niet geassocieerd met een verhoogd risico. Niemand van de patiënten ontwikkelde 

soiling of passieve incontinentie als gevolg van de behandeling in deze studie. Gebaseerd 

op de resultaten van deze studie wordt geconcludeerd dat een injectie met fibrinelijm (in 

een Multi-stap behandeling) een lager slagingspercentage heeft in vergelijking met een 

mucosa advancement plastiek (in Multi step behandeling), voornamelijk bij patiënten die 

roken. Hoewel de mucosa advancement plastiek een technisch moeilijkere procedure is 

in vergelijking met de injectie van fibrinelijm zijn de te verwachten complicaties laag voor 

beide procedures in de handen van bekwame chirurgen. 

Een prospectieve evaluatie van de 40 patiënten met een hoge rectovaginale fistel be-

handeld door een laparoscopische fistulectomie, gevolgd door een omentumplastiek 

is beschreven in hoofdstuk 6. Patiënten met een rectovaginale fistel, tussen het mid-

delste derde deel van het rectum en de fornix vaginae posterior, als gevolg van ver-

schillende oorzaken (IBD, iatrogene en geboorte trauma) werden behandeld door een 

laparoscopische excisie van de fistel en het inbrengen van een omentumplastiek in het 

rectovaginale septum. Uitgezonderd bij twee patiënten, was de techniek bij 38 patiënt-

en (95%) geslaagd. Na een mediane follow-up periode van 28 maanden (10-35) ontwik-

kelde twee patiënten (5%) een recidiverende fistel. Kwaliteit van leven (GIQLI) en de 

incontinentie score (Cleveland Clinic Incontinentie Score: CCIS) verbeterde aanzienlijk. 

De gegevens tonen aan dat laparoscopische fistel excisie van hoge rectovaginale fistels 

gecombineerd met omentumplastiek haalbaar is met een hoog genezingspercentage. 

In hoofdstuk 7 wordt een prospectieve pilotstudy wordt gerapporteerd. Autologe 

bloedplaatjes rijk plasma (PRP) als aanvulling op de mucosa advancement plastiek (in 

een Multi-stap behandeling) bij de behandeling van perianale fistels wordt onderzocht. 

Tien patiënten met fistelgangen door het middelste derde of bovenste deel van de 

sluitspier werden behandeld gedurende ten minste drie maanden met niet-snijdende 

setons voorafgaand aan de definitieve sluiting door autologe bloedplaatjes rijk plasma 

(PRP) als toevoeging aan een mucosa advancement plastiek. Vijf patiënten waren rokers. 

Na een mediane follow-up van 26 maanden (17-32) ontwikkelde een patiënt (10%) een 

recidief fistel. Niemand van de patiënten ontwikkelde soiling of passieve incontinentie 

als gevolg van de behandeling in deze studie. PRP als toevoeging aan een mucosa ad-

vancement plastiek (in een Multi-stap behandeling) genereert een hoog genezingsper-

centage in deze studie. PRP zou een veelbelovende toevoeging voor de behandeling 

van crypto glandulaire perianale fistels kunnen zijn. 
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In hoofdstuk 12 wordt een prospectieve studie beschreven van vijftig patiënten met 

soiling, maar met een normale sfincter-functie, behandeld door een algoritme voor een 

conservatieve behandeling. Anorectale functie werd beoordeeld door endo-anale echo-

grafie, MRI, en anale manometrie. Patiënten werden behandeld met psyllium en een 

vezelrijke voeding, na twee maanden, gevolgd door rectale irrigatie in geval van een 

onvolledige respons en na 4 maanden met 4 gram colestyramine. Bij deze patiënten 

werden de Vaizey incontinentie score en de tweeweekse dagboek kaart afgenomen. 

Deze scores werden herhaald na 2,4 en 8 maanden. De studiegroep bestond uit 50 

patiënten. Na behandeling met psyllium, rectale irrigatie en Colestyramine, verdwenen 

de soilingklachten volledig bij 12 (24%) patiënten, 24 (73%) patiënten en 1 (79%) patiënt, 

respectievelijk, waaronder een daling van de gemiddelde wekelijkse soiling frequentie, 

een daling van de noodzaak om dagelijks luiers te dragen en een verbetering van de 

Vaizey incontinentie score. Geconcludeerd kan worden dat de conservatieve behande-

ling gericht op volledige evacuatie van ontlasting en het schoonmaken van het anorec-

tale kanaal effectief is bij de behandeling van soiling. 

Conclusies

1. De definitieve chirurgische behandeling (mucosa advancement plastiek of fistu lo-

tomie) is niet zo definitief op de lange termijn.

2. Een meerstaps strategie in een multidisciplinaire setting verbetert de resultaten 

van de definitieve behandeling (het sluiten van de interne opening) van complexe 

perianale fistels, met inbegrip van fistels bij patiënten met de ziekte van Crohn.

3. De gouden standaard voor de definitieve behandeling (sluiten van de interne 

opening) van hoge perianale fistels bestaat uit de mucosa advancement plastiek in 

de handen van ervaren chirurgen.

4. Het is mogelijk om een hoge rectovaginale fistel laparoscopisch veilig te behande-

len met een hoog genezingspercentage.

5. Passieve fecale incontinentie en soiling als gevolg van een rectocele kan adequaat 

worden behandeld door een site specific achterwandplastiek van de rectocele in 

combinatie met een laparoscopische ventrale rectopexie in een multidisciplinaire 

aanpak.

6. Bulking agents hebben geen effect bij patiënten met passieve incontinentie en 

soiling naast de conventionele conservatieve therapieën. 

7. Het belangrijkste doel van de behandeling tegen soiling is het adequaat evacueren 

en schoonmaken van het anale kanaal na de defecatie. 
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