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Introduction

Background
A fistula can be defined as an abnormal communication between two 
epithelial lined surfaces, in the case of anal fistula, usually between the anal 
canal and perianal skin. Anorectal sepsis and fistula, with surgical treatment 
such as laying-open and the use of a seton, was described by Hippocrates 
around 430 BC (Corman 1980). The treatment of this condition still poses a 
surgical problem due to its tendency for recurrence and the risk of causing 
incontinence. Anal fistula disease is not uncommon in adults and has its 
maximum incidence between the third and fifth decades (Seow-Choen and 
Nicholls 1992). It is more common among men and the male: female ratio is 
at least 2:1. Sainio demonstrated an overall annual incidence of 8.6 / 100000
in a defined population over a ten year period (Sainio 1984). 

Aetiology
Anorectal abscess and fistula can be considered as two phases of the same 
disease with abscess in the acute phase and fistula as a chronic condition. 
Approximately 40-50 % of patients treated with incision of an acute 
anorectal abscess develop or have an underlying anal fistula (Vasilevsky and 
Gordon 1984). A bacterial culture from the abscess can provide an indication 
of the risk for subsequent fistula: an underlying fistula was determined in   
54 % of patients with bacteria of intestinal origin but none in patients where 
the bacteria were of dermal origin (Grace et al. 1982). The majority of anal 
fistulas are of non-specific origin and are usually termed idiopathic or 
cryptoglandular. The cryptoglandular hypothesis states that infection arises 
in the anal glands at the dentate line, as an intersphincteric infection, and 
from there may progress by different routes (Parks 1961). There is little 
information in the literature about risk factors for the development of 
idiopathic anal fistula. Among the specific causes of anal fistula, 
inflammatory bowel disease, especially Crohn’s disease, is a major one. In 
several reported series, the incidence of anorectal disease is 40-50 % in 
patients with large bowel Crohn’s disease and the incidence of anal fistula in 
Crohn’s disease is 10-30 % in most series (Gordon and Nivatvongs 1999). 
Other specific causes of fistula are trauma, including surgery and obstetric 
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events, specific infections such as tuberculosis, pelvic inflammatory 
processes, foreign bodies and malignant diseases. 

Anorectal anatomy and physiology 
The anal canal extends from the anus to the rectal ampulla and is 2–5 
centimetres in length, and shorter in women than in men. Its lower part is 
lined by stratified squamous epithelium. The dentate or pectinate line is 
situated in the middle of the canal and is defined by the anal valves. Here the 
anal glands open into the crypts above the valves and can be situated in the 
submucosa but may reach through the internal sphincter into the 
intersphincteric space. At the dentate line, the epithelium becomes 
transitional: this anal transition zone with modified columnar epithelium has 
a high sensory enervation important for continence and normal defecation. 

The anal canal is surrounded by the sphincter muscles. The smooth 
internal sphincter consists of the thickened circular muscle layer of the 
bowel wall. The circular striated external sphincter merges upwards with the 
puborectalis muscle, which forms a sling behind the uppermost part of the 
anal canal and attaches forwards to the pubic bones. The puborectalis is the 
lowermost part of the funnel-shaped levatores ani muscles, which separate 
the perineum from the pelvic cavity. 

Anal continence depends on several mechanisms where the function of 
the anal sphincters is generally believed to be one of the most important. The 
internal sphincter is estimated to contribute 52-85 % of the resting pressure 
in the high-pressure zone of the anal canal (Gordon and Nivatvongs 1999). 
As the pressure is not significantly decreased when the external sphincter is 
paralysed, resting pressure appears mainly due to the internal sphincter 
(Duthie and Watts 1965). The external sphincter is unique compared with 
other striated muscle in that it has a continuous tonic activity even at rest. 
The basal tone varies with postural changes and activity increases with 
increased abdominal pressure and rectal distension. 

Fistula anatomy and classification 
A thorough knowledge of the anatomy of the anal canal and rectum, with the 
different muscle layers of sphincters and pelvic floor and the associated 
surrounding spaces, is essential for the classification and understanding of 
anal fistulas and subsequent decisions on treatment. The predominant 
classification system is that described by Parks et al 1976, which classifies 
the fistula according to the primary tract’s relation to the external and 
internal sphincters and the levator ani muscle. There are four categories: 
intersphincteric, transsphincteric, suprasphincteric and extrasphincteric 
fistulas, Figure 1. Superficial fistulas were not included in the original 
classification as they were considered to have a different aetiology. Apart 
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from the primary tract, a fistula can also have secondary tracts or extensions, 
both vertically and horizontally. A special type of secondary tract is the 
horseshoe tract, which extends horizontally in the intersphincteric, 
ischiorectal or supralevator spatium, in most cases dorsal to the anal canal. 
The level where the primary tract transverses the external sphincter or 
levator muscle is another important aspect in classifying fistulas, as it 
determines how much of the sphincter mechanism is encompassed by the 
fistula: if this level is above the level of the dentate line the fistula is 
considered high. The internal opening of an anal fistula is usually situated at 
the level of the dentate line. When the external opening(s) is situated in the 
posterior half of the perianal area, the internal opening is usually located in 
the posterior midline, but when the external opening is anterior, the internal 
opening is usually situated radially in the same direction (Goodsall’s rule 
(Goodsall and Miles 1900), Figure 2).

Figure 1. Classification of anal fistula: A. Subcutaneous, B. Intersphincteric, C. Low 
transsphincteric, D. High transsphincteric, E. Extrasphincteric, F. Supra-sphincteric 
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Figure 2. Goodsall’s rule for the position of the internal opening. 

Clinical presentation 
An anorectal abscess usually presents with classic symptoms of an abscess, 
such as pain, swelling and induration, tenderness and often a raised 
temperature: it is usually evident at inspection of the perianal area. 
Sometimes, as in a small intersphincteric abscess or a deeper ischiorectal or 
supra-levator abscess, there may be no outward signs at inspection, but pain 
and tenderness at anal or rectal examination. The abscess may perforate 
spontaneously through the skin, or into the anal canal or rectum. 

An anal fistula, the chronic phase of the infection, typically gives 
symptoms with intermittent discharge of pus or a little bleeding. If the 
external opening temporarily closes, there may be swelling and pain a few 
days until it opens spontaneously again or a new abscess forms. A fistula 
will rarely heal permanently by itself, but sometimes the symptoms can be 
light or even absent. There are case reports (Erhan et al. 2003; Bahadursingh 
and Longo 2005) of the development of malignancy in longstanding anal 
fistula but this is a rare event. 

Evaluation

Clinical examination 
In the clinical examination of anal fistula the perianal area is inspected and 
the positions of external openings are noted with their distance from the anal 
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verge and clockwise position (where 12 o’clock is the anterior midline and 6 
o’clock the posterior). A low tract may be palpable through the skin between 
the external opening and the anus. With digital examination of the anal canal 
and lower rectum it is sometimes possible to localise the internal opening in 
the anal canal. Any localised tenderness and induration or swelling indicates 
an underlying abscess. Anoscopy may identify the internal opening and 
proctoscopy is always performed to rule out other disease in the rectum or 
determine the presence or grade of inflammation in inflammatory bowel 
disease. Sometimes it is possible to probe part of the tract from the external 
opening: if so, this must be done gently and with great care, as it can be 
painful to the patient and there is a risk of creating a false tract. 

Examination under anaesthesia 
Examination under anaesthesia has long been considered the golden standard 
in determining the anatomy of an anal fistula. All external openings are 
noted and the perianal area, anal canal and lower rectum carefully palpated 
for any localised indurations or swelling. With a retractor in the anus, the 
anal canal is inspected for any pathology such as fissure or scarring and 
occasionally a large internal opening can be visualised. Identification of the 
internal opening is mandatory for successful surgery in most cases. It is 
generally not visible as it is often small and located in an anal crypt. Gentle 
probing through the external opening is used to determine the anatomy of the 
primary tract and any secondary tracts.  If the internal opening cannot be 
identified in this way some kind of contrast medium is injected through the 
external opening while the anal canal is observed. A methylene blue solution 
has been used but hydrogen peroxide is easier to use for repeated injections. 

Fistulography
Fistulography was previously the only imaging technique available for 
demonstrating the anatomy of an anal fistula. In a comparison with operative 
findings fistulography was unreliable with only 16 % concordance and also 
12 % false positive findings of high extensions and rectal openings (Kuijpers 
and Schulpen 1985). Other authors have found it useful in 48 % of cases and 
recommended it in recurrent fistulas (Weisman et al. 1991). With the 
development of endosonography and magnetic resonance imaging (MRI), 
the use of fistulography has further diminished, although it may still be 
useful in evaluating a suspected extrasphincteric fistula. 

Endoanal ultrasound 
With the development of a hard, sonotranslucent, plastic cone covering the 
rotating ultrasound probe, examination of the anal canal and sphincters 
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became technically easy to perform and well tolerated by the patient. The
first studies comparing digital examination with anal endosonography (Law 
et al. 1989; Choen et al. 1991) used a 7 MHz probe. They found good 
accuracy in identifying intrasphincteric and transsphincteric tracts whereas 
extra- and suprasphincteric tracts and secondary supralevator or infralevator 
tracts could not be identified due to the limited penetration depth. 
Difficulties in identifying the internal opening were partly overcome by 
revising the criteria used. Later studies revealed poorer results, especially in 
determining the internal opening (Deen et al. 1994; Hussain et al. 1996) but 
this may be improved with hydrogen peroxide (H2O2)  as a contrast medium 
(Poen et al. 1998) or a 10 MHz probe giving a higher resolution (Study II).
More recent ultrasound equipment has a three-dimensional (3D) imaging 
system, which have additional advantages. It enables recording of all 
information for immediate or later interpretation instead of only examiner-
selected, printed 2D-images of the axial plane and the examiners subjective 
description. It is also possible to reformat the examination and view images 
of any coronal, sagittal or oblique planes. In several more recent studies 
authors report a higher accuracy with hydrogen peroxide enhanced 
ultrasound, with detection of the internal opening in > 90 % (Navarro-Luna 
et al. 2004; West et al. 2004; Ratto et al. 2005). However, comparisons of 
3D ultrasound with or without H2O2 enhancement, with MRI and surgical 
findings as a reference standard, reveal no significant differences (Buchanan 
et al. 2005).

Magnetic resonance imaging
Magnetic resonance imaging (MRI) is an alternative mode of imaging soft 
tissue disease and its value in assessing anal fistula was first demonstrated 
for perianal Crohn’s disease (Koelbel et al. 1989). The first studies on 
cryptoglandular fistula were performed with bodycoil MRI (Lunniss et al. 
1994; Myhr et al. 1994). Later comparisons have in some cases 
demonstrated improved results with an endoanal coil (Hussain et al. 1996; 
Zbar et al. 1998). The disadvantage of endoanal MRI, as well as for 
ultrasound, is the limited penetration depth and the subsequent difficulty in 
detecting secondary extension and more distant abscesses (Halligan 1998). 
This is important especially in Crohn’s disease and other complicated 
fistulas (Stoker et al. 2000). MRI is now considered by many to be the 
golden standard for assessing and classifying anal fistula, and is equal to or 
superior to examination under anaesthesia (Lunniss et al. 1994; Spencer et 
al. 1998; Buchanan et al. 2004; Halligan and Stoker 2006). 
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Anal manometry 
Anal manometry is not a routine method for evaluating anal fistula, but is 
commonly used to evaluate anal sphincter function. Thus, it may be useful 
for patients with recurrent anal fistula who are at risk of impaired continence 
due to repeated surgical procedures. Anal manometry measures pressure at 
different levels in the anal canal and lower rectum. There are several types of 
catheters and recording systems, and all can assess pressures during rest and 
during voluntary sphincter contraction and length of the high-pressure zone. 
In practice, maximum resting pressure mainly depicts internal sphincter 
function and maximum squeeze pressure is a reflection of the external 
sphincter function (Lubowski and Kennedy 1997). 

Treatment 

Fistulotomy
Fistulotomy or laying open has long been considered the standard treatment 
for intersphincteric and low transsphincteric fistulas (Gordon and 
Nivatvongs 1999). Recurrence rates are low but continence disturbance is 
more common than previously believed (van Tets and Kuijpers 1994; 
Garcia-Aguilar et al. 1996) and its incidence is related to the amount of 
sphincter muscle that is divided. Marsupialisation, i.e. suturing the skin 
edges to the edges of the opened tract, can be performed to decrease the 
wound and promote healing time after fistulotomy.  

Fistulectomy 
Fistulectomy, by a cone-shaped “coring out” excision of the external 
opening and fistula tract in through the external sphincter, was described by 
Parks (1961) as a more conservative method for high transsphincteric fistula. 
He also divided the internal sphincter distal to the internal opening and left 
the remaining canal open. Coring out of a primary fistula tract is now usually 
combined with a technique for closing the internal opening, e.g. fibrin glue 
or advancement flap. 

Seton
A seton (from the Latin seta = bristle) is a thread of foreign material that is 
passed through a fistula tract and tied into a loop. In curative fistula surgery 
setons are used when the amount of muscle encircled by the fistula tract is 
considered too large to be divided due to the risk of incontinence. There are 
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mainly two methods: the cutting seton and the two-stage seton fistulotomy. 
The cutting seton is tied tightly around the encircled tissue and then retied 
with 2-4 week intervals - gradually dividing the muscle by pressure necrosis. 
The seton in the staged procedure is tied loosely and left in place for six 
weeks or more until the remaining fistulotomy is performed. The theory 
behind both methods is that the seton will cause fibrosis and scar formation 
to reduce retraction of the divided muscle, and thus prevent incontinence 
when the muscle is finally divided. Recurrence rates are low, similar to the 
rates for fistulotomy, but continence disturbances are not uncommon (Table 
1).

Table 1. Results after fistula surgery with fistulotomy and seton techniques. 
Author Year n Procedure Recurrence Continence disturbance 
Williams et al 1991   24 seton + fistulotomy   8 % minor. 54 %,  major: 4 % 
    13 cutting seton   0 minor: 54 %,  major: 8 % 
Lunniss et al 1994   37 fistulotomy +/- loose 

seton
 51 % 

van Tets & Kuijpers 1994 267 fistulotomy / seton 10 % 27 % 
Graf et al 1995   29 cutting seton   8 % 44 % 
García-Aguilar et al 1996 300 fistulotomy   7 % 42 % 
    63 seton   9 % 64 % 

Another use of a seton is as a temporary drain in a fistula prior to definitive 
surgery, allowing acute inflammation to resolve and cavities to contract, 
Such a loose seton can also be used as a more permanent, palliative 
treatment in patients with complex fistulas and high risk of incontinence 
through further surgery, especially in the case of Crohn’s disease. 

Advancement flap
Due to the risk of incontinence after fistulotomy or seton procedures, 
especially for high anal fistula, different sphincter saving techniques have 
been developed. The endoanal advancement flap technique has been 
previously used for rectovaginal fistulas and the first larger study on anal 
fistula was presented by Aguilar et al. (Aguilar et al. 1985) with excellent 
results with a recurrence rate of only 2 % and continence disturbances in    
10 %. In several later studies, the recurrence rates are higher and continence 
disturbances vary from none to above 30-40 % (Table 2). Thus, there is 
some controversy concerning both the risk for recurrence/non-healing and 
incontinence after advancement flap repair for anal fistula. The flap consists 
of anal mucosa, submucosa and usually part of the underlying circular 
muscle. It is generally considered that the base of the flap should be twice 
the width of its apex to ensure adequate blood supply, but the importance of 
vascularisation for healing has not been studied. The fistula tract is cored out 
or curetted before the mobilisation and suturing of the flap distal to the 
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internal opening of the fistula. The external wound is left open for drainage. 
Any secondary tracts can be treated with curetting or laying-open. 

Table 2. Results after advancement flap for anal and rectovaginal fistulas. 
Author Year n Recurrence Continence disturbance 
Aguilar et al 1985 151   2 % 10 % 
Wedell at al 1987   30   3 %   0 
Jones et al  1987   39 31 % (Crohn 42 %, others 20 %) no information 
Kodner et al  1993 107 16 % not increased 
Kreis et al 1998   24 20 % 12 % (20 % after 4 years) 
Miller, Finan 1998   25 20 % no complaints 
Hyman 1999   33 27 % (Crohn 50 %, others 11 %) not increased 
Schouten et al 1999   44 25 % 35 % 
Ortíz, Marzo 2000 103   7 %   8 % 
Mizrahi et al 2002   94 40 % (Crohn 57 %, others 33 %)   9 % (19 % if previous surgery) 
Sonoda et al 2002   99 36 % no information 
Study III 2002   42 45 % 42 % (31 % minor, 11 % major) 

Other surgical techniques 
Anocutaneous flap has also been used as a method for closing the internal 
opening. This has the theoretical advantage of not involving any sphincter 
muscle in the flap. It can also be more feasible than an endoanal flap if the 
internal opening is located distally or if the anal canal is changed by stenosis 
or scarring after previous surgery or inflammation. Jun and Choi (1999) 
reported 5 % recurrence in 40 patients with an anocutaneous advancement 
flap technique for high transsphincteric or suprasphincteric fistulas. The 
island flap is described in several studies with recurrence rates between 20 
and 54 % (Robertson and Mangione 1998; Nelson et al. 2000; Zimmerman 
et al. 2001). 

Fibrin glue
Since 1999 several studies on fibrin glue treatment of anal fistula have been 
published (Venkatesh and Ramanujam 1999; Cintron et al. 2000; 
Loungnarath et al. 2004). Some authors have used autologous fibrin tissue 
adhesives and others commercially available fibrin glue. The adhesive have 
been instilled in the fistula tract after curetting and sometimes irrigation of 
the tract. The technique is not suitable for fistulas with extensions. Success 
rates varied from 40 % to 85 % with a mean of 67 % in combined materials 
1993-2002 (Lindsey et al. 2002). In two more recent studies one reported a 
long term healing of only 14 % (Buchanan et al. 2003a) whereas in the other, 
the healing rate was 60 % (Sentovich 2003). In the latter study, all patients 
had a draining seton preoperatively and the internal opening was closed with 
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a suture at the time of glue instillation. In a later review (Swinscoe et al. 
2005) of twelve studies the overall healing rate was 53 %.  

Bioprosthetic plug 
A new method of closure of anal fistula with a bioprosthetic plug has 
recently been introduced (Johnson et al. 2006). A conical plug made of 
porcine collagen is pulled into the primary tract through the internal opening 
until it fills out the whole length of the tract. Both ends of the plug are 
secured with sutures and at the internal opening, the end of the plug is 
covered with mucosa and preferably also internal sphincter. The remaining 
external opening is left open for drainage. A success rate of 83 % with a 
median follow-up of twelve months is reported for high cryptoglandular anal 
fistulas (Champagne et al. 2006), and the method has also been reported for 
a smaller group of Crohn fistulas (O'Connor et al. 2006). 

Pharmacological treatment 

Antibiotics
Antibiotics are not a primary treatment method for anal fistula or abscesses. 
As for acute abscesses in other locations, an anorectal abscess should be 
adequately drained and there is generally no need for antibiotic treatment. 
Antibiotics are reserved as an adjuvant for the septic or immuno-
compromised patient. In elective fistula surgery with advancement flap, 
antibiotic prophylaxis is generally used and some authors continue antibiotic 
treatment for several days postoperative. The role of continued postoperative 
antibiotic treatment after anal fistula surgery has not been studied and there 
is no evidence for a positive effect of peroperative local antibiotic 
application at the time of fistula surgery. In two studies on the outcome after 
EAF, no association was seen between outcome and postoperative 
antibiotics (Mizrahi et al. 2002) or discharge with administration of oral 
antibiotics for more than five days (Sonoda et al. 2002). 

Infliximab
Infliximab, a monoclonal antibody against tumour necrosis factor (TNF), has 
won widespread use in the treatment of fistulous Crohn’s disease, including 
perianal fistula. However, relapse after treatment is common and the median 
duration of response is 12 weeks after a three-dose induction regimen 
(Present et al. 1999). Infliximab has also been studied in a randomised 
controlled trial as a maintenance therapy for fistulising Crohn’s disease 
(Sands et al. 2004). Approximately 70-75 % of patients who responded to 
the induction treatment had a complete response with absence of draining 
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fistulas. After 54 weeks, 36 % of patients randomised to infliximab 
maintenance every eight weeks had a complete response, compared with    
19 % of patients randomised to placebo maintenance. 



20

Aims of the thesis 

I To identify possible environmental factors, background variables or 
items in the patient history that associate with an increased 
probability of developing idiopathic anal fistula. 

II To compare the accuracy of endoanal ultrasound with a 10 MHz 
probe to bodycoil magnetic resonance imaging in the evaluation of 
anal fistula. 

III To evaluate the results after anal fistula surgery with closure of the 
internal opening with regard to primary healing, sphincter function 
and continence. 

IV To evaluate if local antibiotic treatment with gentamicin-collagen 
improves healing after endoanal advancement flap for anal fistula. 

V To study microperfusion of the mucosa in advancement flap repair of 
anal fistula in relation to healing rate. 
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Materials and methods 

Subjects

Paper I 
Between March 2000 and January 2006, 85 patients with cryptoglandular 
anal fistula were included in the study after informed consent. All patients 
had an anal fistula for the first time with duration of symptoms of maximum 
12 months. There were 35 women (mean age 39 years, range 20-60) and 50 
men (mean age 45, range 15-77). Sixty-six patients (78 %) were recruited at 
the University Hospital, Uppsala, Sweden, and nineteen (22 %) at other 
regional or district hospitals in the Uppsala healthcare region. According to 
their postal address, 57 patients (67 %) were from urban and 28 (33 %) from 
rural areas. Patients were asked to participate by their treating surgeon and, 
after accepting, completed a 180-item questionnaire at home, which was sent 
back to the study centre by post. Questionnaires were identified by code 
numbers with the code key available only at the study centre. Surgeons 
notified the study centre of patient participation and non-responders were 
sent a letter of reminder after 2-3 weeks. Nine patients who had initially 
accepted to participate did not complete the questionnaire. Eight controls, 
matched for date of birth, sex and county of residence, were matched for 
each patient through the Swedish National Population Registry. They were 
sent the questionnaire with an accompanying information letter and a 
reminder was sent after 2-3 weeks to non-responders. The first two 
completed questionnaires returned from each batch of eight were used 
primarily. When less than two control replies were received for a patient, a 
new batch of eight controls were matched, until there were at least two 
complete control questionnaires for each patient. The primary number of 
controls was thus 170. When including surplus controls, after the two first 
received for each patient, the total number was 215. Of the controls, 75.8 % 
came from batch number one and 21.4 % from number two. 

Paper II 
Twenty-three patients, 18 men and 5 women (mean age 47 years, range 19-
76) referred to the Department of Surgery, University Hospital, Uppsala, 
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Sweden, between June 1995 and June 1998 for treatment of fistula in the 
anal region were included in the study. They were mainly patients with a 
suspected complicated fistula; i.e. patients in whom clinical examination 
indicated a high transsphincteric or a supra-or extrasphincteric fistula or 
patients with several recurrences. Thirteen patients had previously 
undergone surgical treatment for fistula and seven for abscess only. One 
patient had Crohn’s disease, but no inflammation in the rectum. 

Paper III 
Forty-two consecutive patients (24 men, 18 women, mean age 45, range 23-
76) with fistulas traversing the anal sphincters were operated with fistula 
excision and closure of the internal opening with sutures or advancement 
flap at Uppsala University Hospital between October 1993 and December 
1997. Sixteen patients (38 %) had previously been operated for anal fistula 
and nine (21 %) had a draining seton preoperatively for median 43 days. 
Four of the patients had inflammatory bowel disease (two ulcerative colitis, 
two Crohn’s disease) and two had diabetes mellitus. Preoperatively, 32 of 
the patients were examined with endoanal ultrasound and 20 of them also 
with magnetic resonance imaging. The fistulas were classified as 
transsphincteric in 37 (88 %) cases, suprasphincteric in three (7 %) and 
intersphincteric in two (5 %) cases: 29 fistulas were dorsal and 13 ventral. 

Paper IV 
Eighty-seven patients (54 men, 33 women) planned for surgery with 
endoanal advancement flap repair for anal fistula and operated between 
September 1998 and January 2004 at the University Hospital, Uppsala, 
Sweden, were included in a randomised clinical trial. They were randomised 
to surgery with or without application of local gentamicin-collagen. Eligible 
patients had intersphincteric or higher anal fistula; i.e. where the division of 
sphincter muscle was considered unsuitable and an advancement flap 
procedure was planned. Patients with Crohn’s disease or ongoing 
preoperative antibiotic treatment or fistula(s) with more than one internal 
opening were excluded. Two patients were randomised by error and two 
were lost to late follow-up, leaving 83 patients for evaluation. Their mean 
age was 47 years (range 17-71, median 49). Forty-two patients had 
previously undergone fistula surgery with curative intent, whereas, the 
remaining 41 had only had incision of abscess and/or draining seton, or no 
surgery at all. 
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Paper V 
Between January 2002 and June 2004, 16 patients (7 men, 9 women, mean 
age 49, range 30-71) undergoing endoanal advancement flap repair for anal 
fistula at Uppsala University Hospital were studied concerning blood flow in 
the flap. Patients with inflammatory bowel disease, diabetes mellitus or 
immunosuppression were not included. Nine (56 %) of the patients had 
previously undergone fistula surgery with curative intent and four (25 %) 
had only had incision of abscess and/or loose seton for drainage, three       
(19 %) had had no surgery at all. 

Review of medical records (II, III) 
In Studies II-III, the medical records of all patients were reviewed. History 
of previous surgery and concomitant disease was noted as well as aetiology 
and level of the present fistula. For the surgical procedure, notes were taken 
on date of surgery, surgical method, surgeon, patient position, operating 
time, use of antibiotics and postoperative complications. Late results and 
dates of follow-up visits were also documented. 

Clinical examination (I-V) 
Patients were examined at the initial and follow-up visits, with inspection 
and palpation of the perianal area for external openings and palpable tracts. 
The anal canal was palpated, anoscopy and gentle probing of external 
openings were performed when appropriate. Notes were taken of positions of 
all tracts and openings. Healing after surgery was defined as no evidence of 
external or internal fistula openings and no recent fistula symptoms. 

Anal manometry (III) 
Anal manometry was performed with the patient in the left lateral position 
without any preceding anal manipulation or bowel preparation. An anorectal 
catheter (Synectics Medical P31-4002DD24, 5 mm diameter, Synectics AB, 
Stockholm, Sweden) with four pressure transducers situated 15 mm apart 
longitudinally and 90 degrees apart around the circumference was used. 
Registrations were made during rest and squeeze, with the transducers 
positioned 50, 35, 20 and 5 mm from the anal verge. The catheter was then 
advanced into the rectum and a continuous pull-through registration was 
performed during rest and squeeze (Synectics Catheter Puller, 10 mm/s, 
Synectics AB, Stockholm, Sweden). Data were stored and evaluated with the 
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use of Polygram software (Lower GI Edition version 5.06C4, Gastrosoft 
Inc., Synectics AB, Stockholm, Sweden). 

Maximal resting pressure (MRP) and maximal squeeze pressure (MSP) 
were calculated as single maximum values at static registration. As a 
measure of external sphincter function the difference between MSP and 
MRP was calculated (MSP-MRP=DP). The mean sphincter length during 
rest and squeeze was calculated by measuring the length of the high-pressure 
zone (defined as 10 mmHg > rectal pressure) in the continuous pull-through 
registration. The mean area under the curve during rest and squeeze was also 
calculated.

Endoanal ultrasound (II) 
The investigation was performed with the patient in the left lateral position 
without any bowel preparation. The 10 MHz rotating ultrasound probe used 
(Bruel and Kjaer, Copenhagen, Denmark) was enclosed in a plastic cone 
containing degassed water and provided a circumferential view of the anal 
region. The internal and external sphincters were always identified. The 
primary tract was seen as a hypoechogenic band passing through, or adjacent 
to the external sphincter. Interruption of the hypoechogenic texture of the 
internal sphincter was judged as a sign of an internal opening. Gentle 
probing of the fistula with a blunt-ended metal probe in six of the patients 
helped to differentiate a fistulous tract from vascular structures. The EUS 
probe was inserted in the distal rectum and then slowly withdrawn to 
determine the height of the fistula. An extension or abscess was defined as a 
hypoechogenic structure distinguishable from the primary tract. The 
anatomy of the fistula was recorded in a protocol with respect to: 
1. Presence of a primary tract. The tract was defined as superficial, inter-

sphincteric, trans-sphincteric, supra-sphincteric or extra-sphincteric, 
according to the Parks classification system (Parks et al. 1976). 

2. Presence of an internal opening. The position according to the clock and 
level (upper, mid, lower part of the anal canal) was described. 

3. Presence, number and anatomy of extensions and/or abscesses were 
denoted. Abscesses were classified as superficial, inter-sphincteric, infra-
levator or supra-levator. 

Magnetic resonance imaging (II) 
The examination was performed in the body coil (0.5T, Gyroscan, Philips, 
Eindhoven, The Netherlands) with a T1-weighted sequence and a long echo 
time fat suppressed IR sequence (T2 STIR) in frontal and axial projection. 
The sequence parameters were T1 (TR 450/TE 15, NSA 2) and T2 STIR 
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(TR 2500/TE 120/TI 140, NSA 4): both sequences with FOV 450, 196x256 
matrix, 5 mm slice thickness and 2 mm interslice gap. A small enema tip 
was used to define the anal canal and to separate the mucosal walls. Air was 
given through this enema tip for distension of the lower rectum. The MR 
images were evaluated independently by three radiologists, according to the 
same criteria as for EUS but without knowledge of the results of EUS. Then 
a consensus was made. 

The tracts were defined as dry, when they had low signal intensity in both 
T1-weighted images and T2 STIR images, and wet when they contained low 
signal intensity on T1-weighted images and high signal intensity on T2 STIR 
images. In each patient, the topographic location of vessels in the 
ischiorectal fossa was illustrated, and any difficulty in distinguishing them 
from fistulas was recorded. 

Surgical procedure – advancement flap (II, III, IV, V) 
Patients were operated in general or regional anaesthesia in the jackknife or 
lithotomy position, according to the position of the internal opening. The 
operation commenced with an injection of hydrogen peroxide in the external 
opening with an anal retractor (Pratt or Parks retractor) inserted to visualise 
the anal canal. After identification of the internal opening, the height of the 
fistula was assessed by gently probing the primary tract. Core excision of the 
primary tract into the anal canal was performed. Extensions were either 
excised or curetted, depending on their location in relation to the sphincters 
and the bowel wall. Horseshoe extensions were partially laid open. Closure 
of the internal opening was by suturing the internal sphincter and mucosal 
layers in the first eight cases in Study III but subsequently by an 
advancement flap technique. The flap comprised mucosa, submucosa and a 
partial thickness of the rectal wall or internal sphincter and was always based 
proximally: the base:length ratio of the flap was at least 2:1. The external 
wound was left open for secondary healing. The patients were given stool 
softeners but otherwise ordinary diet from the first postoperative day. 

Laser Doppler flowmetry (V) 
Laser Doppler flowmetry (LDF) can be used to measure microvascular 
perfusion in tissues. The principle behind LDF is the Doppler shift (change 
in wavelength) induced when monocromatic laser light interacts with the 
moving red blood cells in a tissue. The magnitude of Doppler shift in the 
backscattered light is called the flux and is defined as the product of the 
number of moving cells and their mean velocity in the illuminated tissue 
volume. Flux is expressed in arbitrary perfusion units (PU). With the type of 
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tissue and wavelength of laser light constant, the penetration or measurement 
depth varies with different probe designs. Probes with thicker fibres (fibre 
core 500 nm) and larger fibre centre separation (>500 nm) give a deeper 
penetration than probes with thin fibres and smaller separation do (e.g. 125 
nm diameter and 250 nm separation). Earlier studies conclude that the 
former type measures flux throughout the bowel wall and the latter type only 
the superficial tissue layer (Johansson et al. 1991; Krohg-Sorensen et al. 
1993). The LDF have been used in different settings in human colon, rectum 
and anal canal (Johansson et al. 1987; Johansson 1988; Sakaguchi et al. 
1990; Krohg-Sorensen et al. 1992; Schouten et al. 1994; Guslandi et al. 
1995; Hallböök et al. 1996; Emmanuel and Kamm 1999; Emmanuel and 
Kamm 2000; Vignali et al. 2000; Matsukura et al. 2003; Jarrett et al. 2004). 

In Study V, intraoperative laser Doppler flowmetry of the advancement 
flap was with a probe containing three fibres with a core diameter of 125 nm 
and fibre separation of 250 nm (Laser Doppler probe 404, Perimed AB, 
Stockholm, Sweden). The probe was placed on the planned flap site, as close 
to the distal margin as possible, and fixed with two sutures. The perfusion 
was measured with a laser Doppler flowmeter with a 780 nm diode laser 
(Periflux System 5000, Perimed AB, Stockholm, Sweden) with the time 
constant set to 0.2. Perfusion was registered during three five-minute 
periods: the first before preparing the flap, the second with the flap prepared 
and mobilised, and finally with the flap sutured in place. The probe was then 
removed at the end of the operation. 

The perfusion measurement from the three different periods were 
recorded and analysed by the software (Perisoft for Windows 1.30, Perimed 
AB) for frequency analysis, mean values for the three registrations and 
percent change between mean values for each patient. 

Questionnaires (I, III) 
In Study III, a questionnaire concerning bowel function was included in an 
extended follow-up for functional results in nineteen patients (45 %). The 
validated questionnaire is in regular use at the colorectal unit of the 
University Hospital, Uppsala, Sweden (Österberg et al. 1996) and consists of 
49 questions concerning bowel habits, abdominal or anorectal pain, 
symptoms of incontinence, constipation and obstructed defecation and use of 
laxatives and enemas. Questions about previous anorectal surgery, obstetric 
events and impact on social life and general well-being are also included. 
Most questions were multiple-choice and three had visual analogue scales. 

Based on the questionnaire, the degree of incontinence was scored on a 
scale from 0-18 where 0 represents total continence and 18 maximal 
incontinence (Miller et al. 1988). Continence was considered unaffected 
when there was no change in continence score and improved when the score 
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was decreased. An increase of 1-3 points was considered as a minor decrease 
and 4 points or more as a major decrease in continence. 

Study I was based on a larger questionnaire with several parts, whereof 
the last one was the bowel function questionnaire. The first part concerned 
general health, medication, allergy, skin and genital infections and antibiotic 
treatments. Questions on general health, smoking habits, education, socio-
economic status and employment corresponded with questions in The 
National Swedish Survey of Living Conditions, ULF (Statistics Sweden). 
This survey has been undertaken annually since 1975 through face-to-face 
interviews with a random sample of 7500 of Swedish adults, 16-84 years 
old. A dietary questionnaire was also included (Wolk et al. 1998). 

The questions on bowel function and abdominal and anal symptoms were 
analysed separately and in groups for various symptom complexes, such as 
irritable bowel symptoms, constipation, evacuation difficulty and fistula 
symptoms. For some of these symptoms, composite scores were constructed 
based on 3-11 different questions (Table 3). 

Table 3. Score systems for three functional symptom complexes. 
A. Symptoms associated with irritable bowel syndrome, score 0-11. 

1 Troubled by abdominal pain. 
2 Troubled by bloating.
3 Troubled by flatulence. 
4 Have to strain hard to defecate.
5 Have to spend a long time at the toilet to empty the bowels. 
6 Have to strain > 25 % of total time during defecation. 
7 Feeling of incomplete emptying. 
8 Need to visit the toilet several times a day to feel satisfied.
9 Need to rush to the toilet when sensing an urge to defecate.

10 Troubled by abdominal pain when emptying the bowel.
11 Troubled by abdominal pain after emptying the bowel.

B. Symptoms associated with constipation, score 0-4. 
1 Bowel movement  twice weekly. 
2 Use of oral laxatives. 
3 Use of enemas. 
4 Hard bowel movements/stools. 

C. Symptoms associated with evacuation difficulties, score 0-3. 
1 Need of digitations, perineal or vaginal support to defecate. 
2 Have to strain hard to defecate. 
3 Have to spend a long time at the toilet to empty the bowels or strain > 25 % of 

defecation. 
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Population data 
Several of the questions used in Study I were identical to questions used by 
Statistics Sweden in their recurrent Living Conditions Survey (ULF) 
(Statistics Sweden). Data from ULF were weighted for age and sex and 
compared with the results in the Study I.

Randomisation (IV) 
Patients in Study IV were randomised from numbered, sealed envelopes in 
blocks of four. Envelopes were prepared by a research secretary and the size 
of the blocks was unknown to patients and to the surgeons enrolling them 
during the study. Patients, and surgeons performing the surgery and/or 
follow-up, were not blinded to the randomisation result. 

Statistics
In all studies, P-values of 0.05 or less were considered significant. 

Paper I 
Odds ratios (OR) and 95 % confidence intervals (95 % CI) were calculated 
separately for each variable by conditional logistic regression analysis. 
Population data from ULF were weighted for age and sex and compared 
with the results in the present study. 

Paper II 
The concordances with surgical findings were calculated for each 
investigational method. The numerical figures were compared but no 
statistical tests were performed. 

Paper III 
Manometric data were expressed as mean ( SD). The Wilcoxon matched 
pairs test was used for paired comparisons of differences in mean. 
Comparisons between groups concerning continence score were with the 
Mann-Whitney U test, and proportions were compared with Fisher’s exact 
test.

Paper IV 
The chi-square test, Fisher’s exact test and Mann-Whitney U test were used 
for comparison between groups. Relative risks and differences in mean were 
calculated with 95 % confidence intervals when comparing primary healing 
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to non-healing or recurrence with respect to various patients’ characteristics 
and the randomised groups. 

Paper V 
The results were expressed in mean perfusion units (PU) and percentages 
(%) ± standard deviation in relation to registration at baseline. Comparison 
of registrations relative baseline was with Wilcoxon matched pairs test and 
comparison between groups with Fisher’s exact test. 

Ethics
All studies were approved by the Medical Research Ethics Committee, 
Uppsala University, Uppsala, Sweden. All patients included in Studies IV 
and V were informed about the study aim and protocol: they all gave their 
informed consent. 
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Results

Paper I 

General health, chronic disease and allergy 
There was a difference in body mass index (BMI), i.e. where obesity was 
more common among patients than controls (Table 4). When asked about 
general state of health on a 5-grade scale from “very poor “ to “excellent”, 
patients rated their health as “good” or “excellent” to a lesser degree than 
controls (Table 4). Concerning the presence of chronic disease or disability, 
allergy or regular medication, no differences were determined between 
patients and controls. 

Infections
Patients reported a higher general infection rate than controls (Table 4). No 
differences were determined concerning history of sexually transmitted 
disease (herpes, condylomata, syphilis and gonorrhoea) or fungal infection, 
tendency to develop boils or cutaneous abscesses in the face or on the body 
or history of acne during youth. There was no difference in the number of 
antibiotic treatments during the last five years (treatment for anal fistula 
excluded) between patients and controls. 

Sexual habits and obstetric history 
No differences were determined between patients and controls. 
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Table 4. General health, infections and smoking

Variable
Patients
n %

Controls
n %

OR 95 % CI p 

Body Mass Index 0.01 
 <18.5 24 28 49 23 1.76 0.82 3.76
 18.5–24.9 27 32 94 44 1.00   
 25–29.9 14 16 48 22 1.01 0.47 2.13

30 20 24 24 11 3.54 1.50 8.38
General health 0.04 
 Good–Excellent 54 64 164 76 1.00   
 Very poor–Poor–Fair 30 35 51 24 1.80 1.04 3.13
 No answer 1 1 0 0    
General health compared with others of same age 0.49 
 Better 18 21 57 26 0.78 0.40–1.50  
 Worse 13 15 26 12 1.34 0.60–2.97  
 About the same 51 60 131 61 1.00   
 No answer 3 4 1 0.5    
Frequency of infections compared with others of same age 0.005 
 More often 16 19 13 6 2.98 1.27–7.00  
 More seldom 32 38 108 50 0.73 0.42–1.26  
 About as often  36 42 91 42 1.00   
 No answer 1 1 3 1    
Easily develops facial boils or cutaneous abscesses 0.30 
 Yes 19 22 37 17 1.42 0.73–2.76  
 No 66 78 176 82 1.00   
 No answer 0 0 2 1    
Easily develops boils or cutaneous abscesses on the rest of the body 0.17 
 Yes 16 19 28 13 1.64 0.81–3.35  
 No 68 80 184 86 1.00   
 No answer 1 1 3 1    
Smoker 0.03
 Yes 30 35 49 23 1.83 1.05–3.20  
 No 55 65 164 76 1.00   
 No answer 0 0 2 1    
Use of tobacco (smoking and/or use of snuff) 0.19 
 Yes 36 42 74 34 1.44 0.84–2.49  
 No 47 55 139 65 1.00   
 No answer 2 2 2 1    

Physical activity, tobacco habits and socio-economic factors 
There were no differences in grade of physical activity during work and in 
free time between patients and controls. Based on four questions, “physically 
inactive” was defined as none or infrequent, light exercise in spare time, less 
than 1 kilometre walking or 3 km cycling per day to/from work and mainly 
sedentary work. With this definition 12 % of patients and 8 % of controls 
were physically inactive (p=0.26): 49 % of patients and 58 % of controls 
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regularly exercised (swimming, jogging, skiing, brisk walking etc.) at least 
twice a week (p=0.21). 
Smoking, daily or now and then, was more common among patients than 
controls, but there was no difference in overall use of tobacco, i.e. smoking 
and/or use of snuff (Table 4).
For socio-economic factors, such as family and marital status, level of 
education, source and amount of income, urban or rural address, no 
significant differences were determined between patients and controls.

Food frequency questionnaire 
There was a tendency to lower intake of fibres and lower intake of large 
amounts of carbohydrates among patients than controls, but the differences 
were not statistically significant (Table 5). No differences were seen 
concerning consumption of fruit, vegetables, meat, proteins, fat or alcohol. 

Table 5. Odds Ratios with 95 % CI for an association of dietary factors with risk of 
idiopathic anal fistula. 

Tertile 
Variable Patients

n
% Controls 

n
% OR* 95 % CI 

 Fibre, g per day 
1 <12.3 35 41 65 30 1.00  
2 12.3–16.5 26 31 74 34 0.64 0.34–1.22 
3 >16.5 24 28 76 36 0.63 0.31–1.28 
 Carbohydrates, g per day 
1 <175 32 38 68 32 1.00  
2 175–197 33 39 67 31 1.18 0.63–2.23 
3 >197 20 23 80 37 0.59 0.30–1.17 
 Protein, g per day 
1 <59.7 31 36 69 32 1.00  
2 59.7–69.7 27 32 73 34 0.83 0.43–1.60 
3 >69.7 27 32 73 34 0.86 0.45–1.65 
 Fat, g per day 
1 <3.1 29 34 71 33 1.00  
2 3.1-12.6 23 27 77 36 0.82 0.42–1.61 
3 >12.6 33 39 67 31 1.39 0.70–2.76 

*Adjusted for smoking and BMI. 

Bowel function questionnaire 
Patients and controls differed significantly in their answers to multiple 
questions on the bowel function questionnaire, both separately and with 
questions grouped together for various symptom complexes and scores. Anal 
pain, bleeding, pruritus ani and soiling were more common among patients 
with anal fistula (Table 6).
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Table 6. Symptoms probably due to anal fistula.
Variable  Patients

n %
Controls
n %

OR 95 % CI p 

Soiling <0.0001
 Yes 21 25 11 5 6.06 2.75–13.33  
 No 63 74 204 95 1.00   
 No answer 1 1 0 0    
Pruritus ani 0.023 
 Yes 26 30 42 19 1.93 1.07–3.48  
 No 55 65 170 79 1.00   
 No answer 4 5 3 1    
Bleeding from bowel or anus <0.001 
 Yes 38 45 41 19 3.34 1.90–5.87  
 No 45 53 174 81 1.00   
 No answer 2 2 0 0    
Anal pain 0.0001 
 Yes 28 33 26 12 3.71 1.92–7.17  
 No 56 66 189 88 1.00   
 No answer 1 1 0 0    

Several other bowel symptoms were also more common in the patient group, 
particularly symptoms associated with irritable bowel syndrome (IBS) 
(Table 7). Symptoms of constipation were also more frequent among 
patients. Evacuation difficulties did not differ between patients and controls, 
although feeling of incomplete evacuation was more common among 
patients. There were no statistically significant differences regarding 
symptoms of anal incontinence (Table 7). Patients considered their bowel 
function as disturbing for general well-being and social life more than 
controls (Table 7): 23 % of patients also responded that bowel symptoms 
prevented them from travelling, compared with 2 % of controls. 
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Table 7. Bowel function
Variable  Patients

n %
Controls
n %

OR 95 % CI p 

Frequency of bowel movements 0.02 
 > twice per day 11 13 13 6 2.79 1.15 6.80
 Twice per day 27 32 48 22 1.78 0.95 3.37
 Once per day 40 47 112 52 1.00   
 ~ every second 

day 
4 5 34 16 0.33 0.11 1.00

 twice weekly 2 2 6 3 0.87 0.16 4.62
 No answer 1 1 2 1    
Use of oral laxatives 0.015 
 Yes 8 9 5 2 4.53 1.33–15.4  
 No 76 89 210 98 1.00   
 No answer 1 1 0 0    
Description of bowel movements 0.054 
 Loose 4 5 15 7 0.91 0.28 3.00
 Normal 35 41 120 56 1.00   
 Hard 7 8 13 6 2.00 0.72 5.54
 Variable 38 45 67 31 2.11 1.19 3.71
 No answer 1 1 0 0    
Troubled by abdominal pain 0.02 
 Yes 21 25 32 15 2.23 1.15–4.34  
 No 62 73 181 84 1.00   
 No answer 2 2 2 1    
Troubled by bloating 0.03 
 Yes 31 36 51 24 1.85 1.07–3.20  
 No 52 61 161 75 1.00   
 No answer 2 2 3 1    
Troubled by flatulence 0.054 
 Yes 37 43 69 32 1.67 0.99–2.80  
 No 47 55 146 68 1.00   
 No answer 1 1 0 0    
Feeling of incomplete evacuation 0.0013 
 Yes 25 29 30 14 3.11 1.56–6.22  
 No 56 67 185 86 1.00   
 No answer 4 5 0 0    
Repeated use of toilet to feel satisfied 0.052 
 Yes 25 29 40 19 1.80 0.99–3.24  
 No 58 68 174 81 1.00   
 No answer 2 2 1 0.5    
Able to discriminate between gas and stool before emptying 0.04 
 Yes 75 88 206 96 0.33 0.11 0.97
 No 8 9 8 4 1.00   
 No answer 2 2 1 0.5    
Troubled by abdominal or bowel pain when emptying bowel 0.058 
 Yes 11 13 14 6 2.30 0.97 5.42
 No 71 83 200 93 1.00   
 No answer 3 3 1 0.5    
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IBS-score (according to table 3) 0.006 
 0 5 6 44 20 1.00   
 1-2 24 28 82 38 1.98 0.69 5.68
 3-4 20 24 43 20 3.20 1.11 9.26
 5-11 18 21 23 11 6.37 1.95 20.77  
 No answer 18 21 23 11    
Constipation-score (according to table 3) 0.035 
 0 69 81 193 90 1.00   
 1-4 15 18 20 9 2.36 1.06 5.24
 No answer 1 1 2 1    
Bowel function disturbing for general well being 0.002 
 Yes 22 26 26 12 3.00 1.50 6.00
 No 62 73 188 87 1.00   
 No answer 1 1 1 0.5    
Bowel function disturbing for social life 0.02 
 Yes 13 15 14 6 2.80 1.19 6.59
 No 72 85 199 92 1.00   
 No answer 0 0 2 1    
Symptoms of urinary stress incontinence 0.02 
 No 80 94 181 84 1.00   
 Yes 4 5 31 14 0.27 0.09 0.83
 No answer 1 1 3 1    
Incontinence to gas 0.55 
 No 48 56 130 60    
 Yes, rarely 27 32 59 27    
 Yes, 1/week 2 2 9 4    
 Yes, daily 8 9 15 7    
 No answer 0 0 2 1    
Incontinence to liquid stool 0.11 
 No 69 81 199 92    
 Yes, rarely 13 15 16 7    
 Yes, 1/week 2 2 0 0    
 Yes, daily 1 1 0 0    
 No answer 0 0 0 0    
Incontinence to solid stool 0.99 
 No 81 95 214 99    
 Yes, rarely 4 5 0 0    
 Yes, 1/week 0 0 0 0    
 Yes, daily 0 0 0 0    
 No answer 0 0 1 0.5    

Population data 
Data from the Study I was compared with population data from the Living 
Condition Survey (ULF) weighted for age and sex. General health was rated 
as good or excellent by 64,3 % of the patients (95 % CI 53.1–74.4) and   
76.3 % (70.0–81.8) of the controls, compared with 78 % in the population 
and 9.5 % (4.2–17.9) of patients and 2.8 % (1.0–6.0) of controls considered 
their health as poor or very poor, compared with 5.6 % in the population. For 
BMI, 23.5 % (15.0–34.0) of the patients and 11.2 % (7.3–16.2) of the 
controls were classed as obese (BMI 30.0) compared with 10 % in the 
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population, and for overweight or obesity (BMI >25.0), the corresponding 
figures were 40.0 % (29.5–51.2), 33.3 % (27.2–40.2) and 45 %. There was a 
larger difference for daily smoking, with 18.8 % (11.1–28.8) among patients 
and 9.8 % (6.2–14.6) in the controls compared with 17.4 % in the 
population. 

Paper II 

EUS
In the classification of the primary tract, the EUS and surgical findings 
agreed for 14 out of 23 patients (61 %, Table 8). In three patients, where 
EUS showed a trans-sphincteric fistula, the surgeon found an inter-
sphincteric fistula in two cases and a superficial fistula in one. A superficial 
and an extra-sphincteric fistula were not identified with EUS. In another 
patient, where the EUS revealed a trans-sphincteric tract, the surgeon found 
an extra-sphincteric tract. 

Table 8. Classification of primary tract by EUS and MRI vs surgical findings.
Surgery   Surgery

EUS   MRI

 A: Extra-sphincteric or supra-sphincteric 
 B: Trans-sphincteric 
 C: Inter-sphincteric 
 D: Superficial 
 E: Inconclusive or unidentified 

The presence of an internal opening EUS was in agreement with the surgical 
findings in 17 patients (74 %, Table 9). In 17 cases, an abscess and/or an 
extension were determined with EUS, whereof 10 were confirmed at surgery 
(Table 10). Agreement between EUS and surgery was seen in 15 (65 %) 
patients. One patient had a dorsal trans-sphincteric extension and an 
ischiorectal abscess, which were not seen with EUS. 

A B C D E 

A  1    

B 1 12 2 1 2 

C   2   

D      

E 1   1  

 A B C D E 

A 1 1 1   

B 1 10 3 2 2 

C      

D      

E  2    
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Table 9. Identification of internal opening by EUS and MRI vs surgical findings. 
Surgery 

Identified Not identified 
EUS
         Identified 14 4 
         Not identified 2 3 
MRI 
         Identified 5 2 
         Not identified 11 5 

Table 10. Identification of abscess/extension by EUS and MRI vs surgical findings. 
Surgery 

Identified Not identified 
EUS
         Identified 10 7 
         Not identified 1 5 
MRI 
         Identified 8 9 
         Not identified 3 3 

MRI
MRI and surgery agreed in the classification of the primary tract in 11 
patients (48 %, Table 8). In one patient, MRI could not determine if the 
primary tract was inter- or trans-sphincteric: in this case, both EUS and 
surgery showed a trans-sphincteric tract.  

An internal opening was identified by MRI in seven patients, of which 
two were false positive (one superficial and one vaginal fistula). In 10 
patients (43 %), the MRI and operative findings agreed (Table 9), whereof 
five without internal opening. 

In judging the presence of an extension or abscess, MRI and surgery 
agreed for 11 patients (48 %, Table 10). One patient, with inter-sphincteric 
fistula, had both an extension and an abscess at operation, which had not 
been detected with either EUS or MRI. Conversely, six patients had an 
extension and/or an abscess on both EUS and MRI that were subsequently 
not found at operation (Table 10). In two of these, and in two other patients, 
difficulties in discriminating between fistula extensions and vascular 
structures or oedema with MRI were noted. 

Non-healing or recurrence 
In this material, eight patients did not heal primarily or had a recurrence 
within a few months. In three of them, no internal opening was found at 
operation although EUS had identified an opening in one case and bodycoil 
MRI found suspected openings in two. In 2/8 patients who did not heal after 
surgery, EUS showed an extension and/or an abscess that was not identified 
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at operation: the corresponding figure for bodycoil MRI was 3/8. Among the 
patients who had no extension/abscess at operation, and healed uneventfully 
postoperatively, preoperative extension/abscess had been seen by EUS in 
five and by MRI in six. Of these seven patients, six had undergone previous 
surgery for fistula or abscess. Three patients with non-healing or recurrence 
and extension/abscess on preoperative imaging had a transsphincteric fistula 
with a horseshoe extension at surgery. Two healed after one reoperation 
within three months, whereas the third required several procedures, 
including temporary colostomy, until healed. In this last case, the fistula was 
classified as suprasphincteric with EUS but transsphincteric with MRI and 
surgery. 

Paper III 

Clinical results 
There were no major postoperative complications. Twenty-three patients  
(55 %) healed primarily after the operation and 19 (45 %) had a recurrence 
or nonhealing of their fistula. Ten patients (24 %) healed after one re-
operation with fistulectomy and advancement flap and a further seven 
patients (17 %) required two to four re-operations to achieve healing: two of 
these seven patients also had a temporary diverting colostomy. In two 
patients, therapy was changed to cutting seton treatment (Graf et al. 1995) 
and a substantial part of the internal anal sphincter was divided at re-
operation in two patients. Primary healing was more common in men than in 
women (p<0.05), and in patients with continued postoperative antibiotic 
treatment than in those with only prophylaxis or no antibiotic treatment 
(p<0.05).

In the 36 patients where pre-and postoperative continence was possible to 
evaluate, continence was improved or unaffected in 21 (58 %) and slightly 
decreased in 11 (31 %) patients: four (11 %) patients had a major decrease in 
continence. This impairment occurred between early and late follow-up and 
coincided with a re-operation including a partial or total division of the 
internal sphincter in two of the patients. 

Manometric results 
Nineteen patients (45 %) were followed-up more closely for functional 
results through anal manometry and a bowel function questionnaire. There 
was a decrease in MRP after three months (p=0.001, Table 11) and between 
early and late follow-up there was a further, but not as marked, decrease 
(p<0.05). The decrease in MSP was greater between early and late follow-up 
(p<0.01), than between preoperative and early follow-up (p=0.43, Table 11).
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No significant changes were seen in DP (MSP-MRP) from preoperative to 
early and late follow-up. 

Table 11. Maximal rest and squeeze pressures, mean sphincter length and mean area 
under pressure curve during rest and squeeze. 

Preoperative Early follow-up Late follow-up 
MRP, mmHg   93 (28)   60 (23)‡   43 (15)* 
MSP, mmHg 206 (66) 190 (68) 155 (51)†
Mean rest sphincter length, mm   46 ( 7)   42 ( 9)*   41 ( 8) 
Mean squeeze sphincter length, 
mm

  54 ( 8)   51 (11)*   50 (13) 

Mean area during rest 162 (81) 109 (81)*   88 (44) 
Mean area during squeeze 402 (167) 332 (144) 251 (107)‡

Values are mean (s.d.). 
* p < 0.05,    † p < 0.01,    ‡ p < 0.001 

Paper IV 

Early follow-up 
At early follow-up, 41/85 (48 %) patients were completely healed. There 
was no difference between patients randomised to surgery only (20/42 
healed) and those who had surgery with gentamicin–collagen (21/43 healed). 
Nine patients who had not completely healed by 1–3 months after surgery 
had healed by one year without further treatment, whereas, three patients 
whose fistula was healed at early follow-up developed a recurrence within 
12 months. 

Late follow-up 
Forty-seven patients (57 %) had healed primarily with no recurrence by one 
year after surgery. The healing rate for patients randomised to gentamicin–
collagen was 26/42, compared with 21/41 for those who had surgery only: 
the difference was not statistically significant. 

Prognostic factors for healing 
Healing rates in different subgroups of patients were analysed in an attempt 
to identify possible prognostic factors. There was no significant difference 
between healing rates in men (30/52 healed) and women (17/31). There was 
a slightly lower healing rate in patients who had previous fistula surgery 
with curative intent (21/42) than in patients who had undergone incision of 
an abscess and/or draining seton only or no surgery (26/41), p=0.52. 
Similarly, there was no significant difference in healing rate of complex 
(10/19) and simple (37/64) fistulas (p=0.83). Patients aged over 50 years 
tended to have a higher healing rate (27/40) than younger patients (20/43), 
p=0.31. There were no differences in overall healing rate in relation to the 
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duration of symptoms, body mass index (BMI) or smoking habit. The 
operating time was similar in the two randomised groups, and in patients 
with primary healing compared with non-healing. 

Paper V 

There was a large inter-individual variation in mean perfusion in the 
different registrations (Figure 4) and in percent change between 
registrations. No significant changes were seen between registration 1 and 2, 
2 and 3 and 1 and 3 except for men between registration 1 and 3 (Table 12).

Case 1
Case 2
Case 3
Case 4
Case 5
Case 6
Case 7
Case 8
Case 9
Case 10
Case 11
Case 12
Case 13
Case 14
Case 15
Case 16-100

100

300

500

700

900

MPU1 MPU2 MPU3

Figure 4. Mean perfusion (in PU) for each patient in the three different registrations. 
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Table 12. Perfusions in registrations 2 and 3 as percent of perfusion in registration 1. 
n=16 % perfusion  

in reg. 2 
% perfusion 
 in reg. 3 

All patients 102 ± 52   85 ± 50 
Gender:             men 
                          women

  91 ± 51 
111 ± 55 

  58 ± 37 * 
106 ± 50 

Age:          < 51 years 
                   51 years 

125 ± 59 
  85 ± 50 

109 ± 50 
  67 ± 44 

Previous fistula surgery:        no 
                                               yes 

109 ± 57 
  98 ± 52 

  86 ± 46 
  85 ± 55 

Position at surgery:        lithotomy 
                                       jack-knife 

109 ± 34 
  95 ± 70 

  95 ± 49 
  72 ± 52 

Local gentamicin-collagen:          no 
                                                      yes 

  99 ± 48 
107 ± 62 

  87 ± 61 
  82 ± 36 

Primary healing (without recurrence in 12 months) 
Non-healing or recurrence 

116 ± 51 
  95 ± 55 

  71 ± 42 
  93 ± 54 

Values are mean ± SD, * p < 0.05 

In the frequency analysis, a clearly identifiable peak representing heart rate 
was seen in all patients in registration 3 and in 14/16 in registration 1. There 
was no difference in healing in relation to change in blood flow. Of patients 
with a decrease in perfusion to less than 50 % of baseline, 2/5 (40 %) healed 
primarily compared to 4/11 (36 %) of those with a smaller decrease. The
total healing rate with no recurrence within 12 months was 6/16 (37.5 %). 
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General discussion 

Aspects of aetiology and predisposing factors 
The aetiology of idiopathic anal fistula is usually explained by the 
cryptoglandular hypothesis (Eisenhammer 1956). This proposes that the 
infection arises in the anal glands at the dentate line as an intersphincteric 
infection and from there may progress by various routes as described by 
Parks 1961. The variation in anatomy and distribution of these glands has 
been described but this cannot explain the gender difference in incidence of 
anal fistula (McColl 1967). Hormonal factors, especially androgens, have 
also been considered as an explanation for the gender difference. 
Historically, anal fistula was thought to be caused by a sedentary life-style, 
or repetitive trauma through activities such as riding and rowing (Lockhart-
Mummery 1929; Corman 1980). However, in a more recent study, no 
significant difference was found according to sedentary occupation (Sainio 
1984). Diarrhoea and hard stools have both been suggested as predisposing 
factors, but the relation between anal fistula and bowel habits is unknown. 

In Study I obesity was more common in fistula patients than in the general 
population: and BMI 30 has been demonstrated as a risk factor for 
postoperative wound infection in several large studies in various fields of 
surgery (Thomas et al. 1997; Potapov et al. 2003; Lofgren et al. 2004; 
Nickelsen et al. 2005). Theoretically, obesity might cause hypoxia due to 
increased tissue pressure and impaired microcirculation, but other 
mechanisms, such as metabolic alterations and altered growth of micro-
organisms, may also be involved. 

Smoking was also more common among the patients and is a recognized 
risk factor for impaired wound healing and infection (Myles et al. 2002; 
Finan et al. 2005; Nickelsen et al. 2005; Sorensen et al. 2005). Theoretically 
smoking and obesity might reduce the ability to heal a cryptoglandular 
infection and thus increase the risk of abscess and fistula development. 
Fistula patients reported that they had infections (e.g. common cold, 
respiratory tract infection, urinary tract infection) “more often than others of 
the same age”, than controls did. This could possibly reflect a higher 
susceptibility to infection, but it might be the result of recall bias, as there 
were no differences in the number of antibiotic treatments between patients 
and controls in the last five years. 
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Among the limitations of Study I are the possibilities of selection bias in 
both the patients and controls. In both categories, there was a possibility that 
people more concerned about their health and a healthy life-style responded 
to the questionnaire more than those that were not as concerned. In an 
attempt to further analyse the findings, some results were compared with 
available population data, which were weighted for age and sex. In this 
comparison, the incidence of obesity and good-excellent estimated health 
were similar in the controls and the population. Daily smoking and poor-
very poor estimated health were more common in the population than in the 
control group. This might be due to selection bias, but also to differences in 
socio-economic status. 

In Study I, fistula patients and control subjects differed significantly in 
their answers to the bowel function questionnaire in several aspects. Patients 
reported a higher frequency of symptoms directly attributable to anal fistula, 
such as anal pain, bleeding, soiling and pruritus ani. However, more 
unexpected was the increased presence of symptoms possibly associated 
with irritable bowel syndrome, which might be interpreted as an increased 
risk for anal fistula in people with IBS-related or functional bowel 
symptoms. Alternatively, cause and effect might be reversed, so that the 
fistula disease provoked functional bowel symptoms. Palmer et al. (2002) 
suggested that ano-enteric reflexes are a significant factor in IBS and 
reported that 86 % of patients improved their IBS-symptoms after surgical 
treatment of concomitant anal disorders such as anal prolapse or fissure. 
Functional bowel symptoms possibly associated with IBS have also been 
demonstrated to increased extent in patients with grade 3-4 haemorrhoids 
(Johannsson et al. 2005). Similarly, in Study I, fistula patients also reported a 
negative impact of bowel function on general well being and social life more 
than controls did. It was unclear if this was due to anal or abdominal 
symptoms or a combination of these. 

One, or a few factors, may not be solely responsible for the development 
of an anal fistula. It is more likely that several factors interact and if enough 
of them are present, a fistula is induced. 

Aspects of diagnosis and classification 
To diagnose an anal fistula is usually simple through clinical examination, 
but to correctly classify and determine the anatomy of the fistula requires 
more skill and often requires adjunctive diagnostic methods. Examination 
under anaesthesia (EUA) has long been considered the golden standard for 
correct assessment of an anal fistula and thus the basis for decisions on 
therapy. This is now questioned and MRI is regarded by many as equal to, or 
surpassing, examination under anaesthesia. 



44

EUS and MRI are both valuable imaging techniques for anal fistula and 
may add important information about the position of the internal opening, 
and especially the existence and position of any secondary tracts and 
extensions.

In earlier studies with EUS evaluation of anal fistula, a 7 MHz rotating 
probe was used (Law et al. 1989; Choen et al. 1991; Deen et al. 1994; 
Lunniss et al. 1994; Hussain et al. 1996; Poen et al. 1998). Concordance 
between EUS and surgery in the classification of the primary tract varies 
from 36 % to 95 % and in identifying the internal opening from 11 % to     
82 % (Table 13). Poen et al. (Poen et al. 1998) showed improved EUS 
results with hydrogen peroxide-enhancement (Table 13) and Orsoni et al. 
(1999) used a linear 7 MHz probe in Crohn fistula patients. Several previous 
studies describe the use of bodycoil MRI in the preoperative assessment and 
classification of anal fistula (Barker et al. 1994; Myhr et al. 1994; Spencer et 
al. 1998). Bodycoil MRI may give additional information on structures 
further away from the anal canal than EUS, but there are sometimes 
difficulties in discriminating between fistulous tracts and vessels and also 
between active tracts and healed or fibrotised tracts/scar tissue (Spencer et 
al. 1996). 

In Study II, difficulties in discriminating between vessels or oedema and 
fistulous tracts with MRI were noted in four patients. However, in two of 
these and in four other patients, it was possible to discriminate between 
vessels and tracts with EUS combined with probing of the fistulous tract. A 
future improvement in this discrimination may be the use of ultrasound with 
colour Doppler. Endoanal MRI has been described by several authors as a 
sensitive technique for investigating and classifying fistula-in ano (Hussain 
et al. 1996; Stoker et al. 1996; deSouza et al. 1998) and one author found it 
superior to phase-array MRI (deSouza et al. 1998). However, the field-of-
view limits of endoanal MRI renders it less accurate than bodycoil MRI and 
the endoanal coil is also less tolerated by some patients (Halligan and 
Bartram 1998). MRI with different techniques has also been compared to 
EUS in three studies, whereof two found MRI superior to EUS in 
classification of the primary fistulous tract, localising the internal opening 
and identifying fluid collections or secondary extensions. Lunniss et al. 
(1994) showed a concordance of 85 % between bodycoil MRI and surgery 
and 65 % between 7 MHz EUS and surgery in classifying the primary tract. 
The corresponding figures in a study by Hussein et al. (1996) were 64 % for 
endoanal MRI and 36 % for 7 MHz EUS. In a study comparing bodycoil 
MRI to EUS with a linear 7 MHz probe in perianal Crohn’s disease (Orsoni 
et al. 1999), EUS was more accurate than MRI for diagnosing fistula and in 
agreement with surgery in 82 % of cases, compared to 50 % for MRI. 
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In Study II EUS was equivalent, or, in identifying the internal opening, 
even superior to, bodycoil MRI. This may be influenced by the use of a 
probe in the fistula during EUS in a few cases or clinical examination with 
probing immediately before EUS. A high sensitivity for EUS was 
determined for identifying the internal opening with the use of a 10 MHz 
probe than the 7 MHz probe as previously reported. This could be expected 
with the higher resolution with 10 MHz, although its lower depth penetration 
is a disadvantage in identifying deeper extensions and/or abscesses. In the 
classification of fistula in Study II, there was a tendency for both EUS and 
MRI to overestimate the height of the fistula, so that superficial or 
intersphincteric fistulae were judged as trans- or supra-sphincteric. 

In Study II, as in previous comparisons between EUS and MRI, the 
surgical findings have been used as the golden standard. This could be 
questioned, especially for those patients who did not heal primarily after 
surgery. In a follow-up study by Spencer at al. (1998), body-coil MRI was 
more accurate for predicting outcome than initial surgical exploration, and 
this has been further demonstrated by Buchanan et al. (2002) who showed 
that surgery guided by MRI reduces further recurrence by 75 % in patients 
with recurrent anal fistula. The same authors also studied the effect of MRI 
on the treatment of primary anal fistula and found an additional 10 % 
therapeutic impact with MRI than with EUA (Buchanan et al. 2003b). In a 
larger study of preoperative assessment of anal fistula (Buchanan et al. 
2004), clinical evaluation, EUS with 10 MHz probe and MRI (bodycoil or 
phased array) were blinded and compared with an outcome-based reference 
standard. There were significant differences, MRI was superior to EUS and 
clinical examination in all aspects of classification, but EUS was superior to 
digital examination. In identifying the internal opening EUS had 91 % 
accuracy and MRI 97 % accuracy. 

Aspects of surgical treatment 

The aim of anal fistula surgery is to eradicate perianal sepsis and achieve 
healing of the fistula, while preserving anal continence. The dilemma is that 
the more radical the surgery, the greater is the risk of subsequent anal 
incontinence. Surgical techniques such as fistulotomy or laying open and 
cutting seton treatment have good results for healing without recurrence of 
the fistula, but continence disturbances increase with increasing height of the 
fistula. In order to minimise sphincter damage, the use of fistulotomy is now 
often restricted to subcutaneous and other very low fistulas. 
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Endoanal advancement flap 
Endoanal advancement flap has increasingly become the method of choice 
for transsphincteric or higher fistulas, but unfortunately recurrence rates tend 
to be higher than with fistulotomy or cutting seton treatment. Possible 
reasons for non-healing or recurrence after an advancement flap procedure 
could be unrecognised extensions with insufficient drainage, local infection 
beneath the flap or impaired blood flow due to tension or too narrow base of 
the flap leading to devascularisation. The traditional method of assessing 
flap perfusion is visual inspection of the mucosa and fresh bleeding from the 
flap edge. 

Study V was an attempt to evaluate if objective measurement of the 
perfusion improved accuracy of estimation and thus correlated to surgical 
healing. There was a notable variation between individuals in the perfusion 
of the advancement flap during surgery, but the overall blood flow was 
adequate in all patients. No relation between change in perfusion and healing 
rate could be demonstrated. In all patients, the heart rate was easily 
identified in the frequency analysis of the final registration, indicating a 
blood flow well above the limits for ischemia. Part of the large inter-
individual variation could be attributable to the large spatial variation with 
the probe used, and any inadvertent small movements of the probe during 
and between the three registrations. Another limitation of the study was that 
the micro perfusion was measured only intraoperatively. It would have been 
useful with repeated registrations during the postoperative period, but this 
was not practicable. 

Local infection under the flap is a possible cause for non-healing after 
advancement flap, and may be influenced by antibiotics, locally or 
systemically. In Study III, patients who had preoperative prophylaxis and 
postoperative treatment had better results than those with prophylaxis alone 
or no antibiotics at all. Therefore, it was of value to study if a local antibiotic 
improved healing rates. Although the surgical technique is known and well 
described in earlier studies of advancement flap, the preoperative 
preparations and postoperative treatment are not described in detail. The use 
of mechanical bowel preparation, postoperative immobilisation with or 
without oral feeding, constipating agents, stool softeners, antibiotic 
prophylaxis and postoperative treatment vary widely. Some centres only use 
antibiotics prophylactically (Ortiz and Marzo 2000; Zimmerman et al. 2003), 
whereas, others continue parental antibiotics for 3-5 days after surgery 
(Hyman 1999; Schouten et al. 1999; Zimmerman et al. 2003), or discharge 
patients on oral antibiotics (Hyman 1999; Sonoda et al. 2002). Some centres 
keep patients on parenteral (Kodner et al. 1993; Ortiz and Marzo 2000) or 
oral (Miller and Finan 1998) fluids for the first few days, sometimes in 
combination with constipating agents, whereas, others allow an early normal 
diet; Study II). There are few comments on the use of antibiotic treatment, 
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but in two larger retrospective studies (Mizrahi et al. 2002; Sonoda et al. 
2002), postoperative antibiotics have no impact on healing rate. There are no 
previous randomised studies on antibiotics and advancement flap, but in the 
recent study by Zimmerman et al no difference in outcome was noted 
between similar patients from two centres, one of which administered 
parenteral antibiotics for 5 days and the other used only antibiotic 
prophylaxis. In Study IV, where patients were randomised to gentamicin-
collagen beneath the flap or not, there was a tendency towards better 
outcome after local gentamicin-collagen, but this was not statistically 
significant: however, it is possible that a larger study might find an 
advantage with local antibiotics and further studies are thus desirable. 

Future perspectives 
Treatment with fibrin glue instillation proved promising when first 
introduced, and is well tolerated by patients and can be repeated without 
disadvantages. However, long-term results are disappointing and the 
technique is suitable only for simple fistulas. The bioprosthetic plug is a 
similar method where the fistula tract is filled with a collagen plug instead of 
fibrin glue. In combination with closure of the internal opening with sutures 
a success rate of more than 80 % has been reported (Champagne et al. 2006) 
but there are still only reports from one centre. The plug is also best suited 
for simple fistulas without extensions. A further possibility could be to 
combine the plug with an advancement flap for closure of the internal 
opening. 

Fistulas that are more complex will probably still need staged-procedures, 
with draining setons as a temporary measure. In recurrent and complex 
cases, preoperative imaging is especially valuable both by EUS, which could 
be performed by the surgeon before and/or during surgery, or by MRI which 
requires close cooperation between surgeon and radiologist for maximum 
benefit.

A possible link between smoking and obesity as risk factors for fistula 
disease means that it would be beneficial to enquire into patients smoking 
habits, and encourage them to stop prior to surgery, to promote both healing 
and reduce complication risks. Similarly, weight loss should be encouraged 
in the obese patient. 

The role of both general and local antibiotics in anal fistula treatment 
merits further study. Per oral antibiotics may temporarily reduce symptoms, 
but appear unwise due to the risk of developing resistance. Local antibiotics 
could be used in combination with fibrin glue, collagen or other plug 
materials. 



49

Conclusions

Obesity and possibly smoking are more common in patients with 
idiopathic anal fistula than in the general population. Fistula patients 
also report a higher frequency of constipation and functional bowel 
symptoms associated to irritable bowel syndrome. 

Bodycoil MRI and EUS can both identify extension(s)/abscess(es) 
that are not seen at surgery. Some of these might be clinically 
relevant and a possible reason for non-healing, whereas others might 
not be relevant. EUS, sometimes complemented with probing, is 
comparable to bodycoil MRI for classifying and describing the 
topography of the internal opening and primary tract. 

Surgery with excision and advancement flap for sphincter-traversing 
anal fistula has a lower primary healing rate than traditional staged 
seton procedure or laying open, but has an acceptable overall 
success rate. A decrease in continence is also seen after this kind of 
surgery for anal fistula. Manometric results suggest that this is 
associated with an impaired internal sphincter function. 

Primary healing rate after endoanal advancement flap repair for anal 
fistula is not significantly improved by local application of 
gentamicin-collagen. 

The overall blood flow of the flap was adequate in all patients, 
despite large individual variations. No correlation was seen between 
change in blood flow during surgery and non-healing or recurrence 
of the fistula. 
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Summary in Swedish 
(Sammanfattning på svenska) 

Delarbete 1 
Kunskapen om eventuella predisponerande faktorer för idiopatisk 
analfistelsjukdom är ofullständig och tarmfunktion och frekvensen 
funktionella tarmsymptom i relation till fistelsjukdom har inte studerats 
tidigare. Syftet med denna studie var att jämföra patienter med idiopatisk 
analfistel med normalpopulationen med avseende på miljöfaktorer, 
individuella karakteristika och magtarmsymptom. 

I en fall-kontrollstudie jämfördes 85 patienter med förstagångs, idiopatisk 
analfistel med 215 kontrollpersoner ur befolkningen matchade för ålder, kön 
och län. Alla besvarade en enkät med 180 frågor angående allmänt 
hälsotillstånd, infektioner, fysisk aktivitet, kost, alkohol- och tobaksbruk, 
socioekonomiska faktorer och funktionella tarmsymptom. 

Resultaten visade att fetma (BMI 30) och rökning var vanligare hos 
fistelpatienterna och de uppgav ökad benägenhet för infektioner jämfört med 
kontrollerna. Förstoppning och symptom associerade med IBS (irritable 
bowel syndrome) var också vanligare hos patienterna. Patienter uppgav att 
tarmfunktionen inverkade negativt på allmänt välbefinnande och socialt liv i 
större utsträckning än vad kontrollerna gjorde. 

Delarbete 2 
Syftet med denna studie var att jämföra magnetresonanstomografi (MRT) 
med analt ultraljud vid preoperativ utredning analfistel. 

23 patienter med analfistel undersöktes inför operation med 0,5 T 
kroppsspole-MRT samt analt ultraljud (UL) med 10 MHz probe. Resultaten 
jämfördes med operationsfynden som referens. 

Klassificeringen av primärgången överensstämde med operationsfyndet 
hos 14/23 (61 %) för UL och 11 (48 %) för MRT. För lokalisering av interna 
mynningen var resultatet 17 (74 %) respektive 10 (43 %) och beträffande 
utlöpare/abscess 15 (65 %) vs 11 (48 %). 

Ultraljud, ibland kompletterat med sondering, var minst likvärdigt med 
MRT för att klassificera och beskriva fistelns utbredning. 
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Delarbete 3 
Syftet var att utvärdera resultaten efter sfinkterbevarande operation för 
analfistel med avseende på utebliven läkning eller återfall samt inkontinens. 

42 patienter med analfistel, opererade med excision och förslutning av 
inre mynningen, besvarade en enkät angående tarmfunktion och kontinens 
före operation samt tre och tolv månader efteråt. 19 av patienterna 
undersöktes även med anal manometri (tryckmätning). 

23/42 (55 %) läkte primärt och ytterligare 10 (24 %) efter en reoperation. 
Efter ett år rapporterade 21/36 (58 %) patienter förbättrad eller oförändrad 
kontinens medan 11 (31 %) beskrev en lätt och 4 (11 %) en betydande 
försämring av kontinensen. Anal manometri visade en signifikant sänkning 
av vilotryck efter tre månader och en ytterligare minskning av både vilo- och 
kniptryck efter ett år. 

Operation av analfistel med excision och lambåförslutning av inre 
mynningen ger således en ganska hög initial recidivfrekvens men en 
acceptabel slutlig läkning efter eventuell reoperation. Försämring av 
kontinensen förekommer också efter denna typ av operation och anal 
manometri tyder på att det är associerat till nedsatt funktion av interna 
sfinktern.

Delarbete 4 
Avsikten var att utvärdera om lokal antibiotikabehandling i form av 
gentamycin-kollagen kan förbättra läkningsresultaten efter operation av 
analfistel med excision och lambåförslutning av inre mynningen. 

Totalt randomiserades 42 till operation med och 41 till operation utan 
tillägg av gentamycin-kollagen under lambån. Patienterna följdes upp och 
utvärderades 1-3 och 12 månader postoperativt beträffande läkning. 

Av patienter med gentamycin-kollagen läkte 26/42 (62 %) primärt jämfört 
med 21/41 (51 %) utan, men skillnaden var inte signifikant. Den totala, 
recidivfria läkningen efter ett år var 56.6 %. Ingen skillnad i 
läkningsfrekvens beroende på kön, tidigare fisteloperation, typ av fistel, 
rökning eller BMI kunde påvisas. 

Operation av analfistel med excision och lambå har således en relativt hög 
primär recidivfrekvens och läkningen förbättras inte signifikant med tillägg 
av gentamycin-kollagen lokalt. 

Delarbete 5 
Syftet med denna studie var att utvärdera blodflöde i lambån vid endoanal 
lambåförslutning av analfistel i relation till utebliven läkning eller recidiv. 
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Genomblödningen i lambån studerades med laserdopplerflödesmätning 
intraoperativt hos 16 patienter. Patienterna följdes upp till eventuellt recidiv 
eller i minst tolv månader postoperativt. 

Det sågs stora variationer mellan individer i förändring av perfusionen 
under operation. Medelflödet vid avslutande av operationen var 85 % av 
utgångsvärdet. Hos patienter med utebliven läkning/recidiv var det 93 % 
jämfört med 71 % hos patienter med läkning primärt (p=0.45). Flödet var 
överlag bra och någon relation mellan förändrad genomblödning och 
utebliven läkning kunde inte påvisas. 
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