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IntROduCtIOn
Fistula-in-ano is one of the common surgical dilemmas with 
recorded incidence of 1.2 to 2.8/10,000 with prevalence in men 
higher than in women (2:1 male/female) [1]. An anal fistula is an 
abnormal track between the anal canal mucosa and the perianal 
skin. The usual history of this condition consists of an intermittent 
pain, itching, and discharge of pus, faeces or blood [2,3]. In the 
view of the relation of the primary fistula track to the external anal 
sphincter, Parks AG et al., classified the anal fistula into four major 
types, these are intersphincteric, transsphincteric, suprasphincteric, 
and extrasphincteric [4]. This classification is an essential manual to 
the surgical arrangement.    

The treatment of high fistula-in-ano exhibits a curative challenge [5]. 
Fistulotomy cannot be performed in such cases due to the danger 
of sphincter injury and consequent faecal incontinence [6]. The 
standards of anal fistula surgery are to obliterate the fistula, prevent 
recurrence and maintain sphincter work [7,8]. Many alternative 
therapeutic procedures have been followed in order to maintain the 
sphincter components such as setons, infill substances such as 
fibrin glue or collagen plug and the rectal mucosal advancement flap 
[9,10]. The choice planning of the proper surgical procedure is widely 
dependent on the type of the fistula, the presence of concomitant 
local diseases such as inflammatory bowel disease and the surgeon’s 
favourite [10]. 

For several decades, seton has been practiced to manage anal 
fistula; though, in the literature, setons were principally used just for 
high or complex anal fistula in order to avoid faecal incontinence 
and recurrence [11]. Currently, several different materials have been 
used as setons, including silk, braided silk, rubber band, silastic 
tube, linen, polypropylene, braided polyester, vascular loop, nylon, 
cable tie, and others [12]. The reported incontinence and recurrence 

rate varies from 0-62% [13] and from 0-16% [14], respectively, with 
different materials used as seton. There is a continuing demand 
to decrease the complications associated with seton use. The 
most common weak points of this technique are the high rates 
of continence disturbances, prolonged discharge and numerous 
visits to check and adjust the seton. The tight (cutting) seton is any 
string-like material which when passed and tied within the fistula 
track develops gradual transection of the external sphincter muscle 
as a result of pressure necrosis with a negligible splitting of the cut 
ends. In this way, it preserves sphincter continuity during the cutting 
process [15].  

The aim of this prospective study was to determine the outcomes 
of the tight (cutting) seton placement for the treatment of anal 
fistula over a three years period by calculating the healing, failure, 
recurrence and incontinence rates with a surgical plan that aims to 
produce cure of the fistula without division of any portion of the anal 
sphincter complex. 

MAtERIALS And MEtHOdS
This was a prospective interventional study conducted on 68 patients 
with primary fistula-in-ano at Al-kindy teaching hospital over a 3-years 
period from February 2013 to January 2016. Informed consent for all 
patients, as well as Ethical approval for the study from the hospital 
scientific committee, was obtained. All patients (males and females) 
in the age group 20-80 years, who present with primary fistula-in-
ano were incorporated in this study. Exclusion criteria was patients 
with existing preoperative incontinence, patients with difficult follow-
up and not ready to participate in the study, patients with fistula 
secondary to inflammatory bowel disease, malignancy, tuberculosis 
or trauma, patients with a horseshoe or multiple fistulas, and patients 
with synchronous anorectal problems like hemorrhoids. 
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ABStRACt
Introduction: Management of fistula-in-ano is a surgical 
challenge. Various methods for the treatment of anal fistulas 
have a range of success rates and use of the cutting seton is 
still questionable. 

Aim: The aim of this study was to assess the effectiveness and 
suitability of the tight (cutting) seton as a surgical treatment of 
anal fistula. 

Materials and Methods: This was a prospective study of 68 
patients (59 males and 9 females) with an anal fistula, mainly 
of high variety were treated with cutting seton over a 3 year 
period. Follow up for at least 12 months to record the duration 
of complete wound healing, fistula recurrence and incontinence 

was done. Statistical analysis was performed using SPSS version 
18.00. A p<0.05 was considered statistically significant. 

Results: Complete healing was achieved in 55 patients within 
3 months (success rate =80.9%). The treatment was failed in 
13 (19.1%) patients. 9 (13.2%) patients have presented minor 
incontinence 6 (8.8%) with gas incontinence and 3 (4.4%) 
with liquid stool incontinence and there were no cases of solid 
stool incontinence. The recurrent fistula was noted in 2 (2.9%) 
patients during the follow up period.  

Conclusion: Cutting seton yields fairly good results in regard to 
the cure of fistula with good continence in the majority, but the 
risk of failure or persistence fistula was relatively high so we not 
recommend the routine use of cutting seton for all anal fistulas.  
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intervention. At each visit, patients were asked about the faecal 
incontinence.   

StAtIStICAL AnALySIS
Statistical analysis was performed using the Statistical Package for 
Social Sciences for Windows (SPSS, version 18.00). Continuously 
measured results are presented in mean or median and categorically 
measured results are presented in number (%). A p<0.05 was 
considered statistically significant.   

RESuLtS
During the study period, 68 consecutive patients met the selection 
criteria were treated with cutting seton. Out of these, 59 (86.8%) 
were males and 9 (13.2%) females. The median age at the time of 
presentation with the fistula was 40 years (range: 26–67 years). Peak 
occurrence was noted between 30 to 39 years. 48 (70.6%) patients 
did not have any prior surgical history of perianal problem, while 
12 (17.6%) patients had undergone previous surgery for drainage 
for either perianal or ischiorectal abscess, and eight (11.8%) 
patients had undergone previous surgery for fistula (fistulotomy) 
and presented with recurrent fistulae [Table/Fig-1]. After MRI and 
fistulographic assessment, all patients had a single fistula. A high 
transsphincteric fistula was the most common type and found in 31 
(45.6%) patients, the low-level transsphincteric fistula was present 
in 28 (41.2%) patients, while suprasphincteric type was found in 9 
(13.2%) patients as presented in [Table/Fig-1]. 

All the patients were followed up for a minimum period of one year. No 
patient was lost to follow up. The median duration of postoperative 
clinical follow up was 15 months (range: 12–18 months). During the 
total follow up period, the seton was tightened with a median of 4 
times (3-6 times range). Most of the patients tolerated the tightening 
session well with no or minimal analgesia. 

Complete healing was achieved in 55 patients at the time of the 
3rd and subsequent follow up and tightening visits (success rate 
=80.9%) while 13 patients were failed to be treated by this method 
(failure rate =19.1%) as shown in [Table/Fig-2]. 

Of the 13 fistulas that persisted and failed to be healed, 6 (46.2%) 
patients had received no previous history of surgery at the anal 
region while four (30.8%) patients had received previous incision 
and drainage of an abscess, and three (23%) patients had previous 
surgery for fistulas. Eight (61.6%) patients had high transsphincteric 
and three (23%) patients had a suprasphincteric fistula and 2 
(15.4%) patients had low transsphincteric fistulas [Table/Fig-3]. 

All patients meeting the previously mentioned determination criteria 
were treated with cutting seton. Fistulas were grouped in relation to 
anal sphincter involvement, hence, it regarded as suprasphinctric, 
when the internal opening of the fistula was positioned above the 
external sphincter, high transsphincteric, when the internal opening 
of the fistula lies within the upper half of the external sphincter and 
it was supposed a low transsphincteric fistula when the internal 
opening opened at lower half of the external sphincter. 

Data gathered included patients demographic data and the 
presence of past anal surgery. Proctoscopy was performed in all 
the patients. Fistulography or Magnetic Resonance Imaging (MRI) 
of the pelvis was done preoperatively for all the patients to outline 
the fistula anatomy. 

The patients were instructed about the offered procedure of dealing 
with the fistula and the point that follow-up and healing are likely to 
be prolonged.

For all patients, bowel preparation was arranged with pure liquid 
diet for 24 hours earlier to surgery and the distal bowel was cleared 
by an enema approximately an hour before the operation. All 
patients received a single-shot antibiotic with ceftriaxone (1g) and 
metronidazole (15 mg/kg) injection.  

operative Technique
The operations were made under general or spinal anaesthesia in 
the lithotomy situation. All operations were done by the same set 
of surgeons. Primary examination of the ano rectum was done to 
evaluate the internal openings of fistula, concomitant abscesses, 
and to eliminate additional anorectal pathology.

Following an initial examination, the fistula track was recognised 
using 3mm blunt-tipped metallic malleable probe. If the internal 
opening showed hard to find, an alcoholic solution of gentian violet 
or diluted hydrogen peroxide was used to determine the whole 
track obviously by injecting into the external opening. The region 
around the external opening was dissected around the track up to 
the sphincter; this core of tissues was then divided and removed. 
The procedure was achieved without division of any portion of the 
anal sphincter muscle fibres.   

To guarantee that the seton sufficiently cuts the tissue it is 
surrounding, a constant tension was applied. We used the looped 
seton technique, reported by Jain BK and Gupta A [16]. A suture 
(silk 1 Ethicon) was located along the track, using the probe to 
pull it through. The suture was then knotted and tightened against 
the skin to create a small loop within the seton. When the seton 
becomes loose due to cutting through and migration of track, a 
new silk suture is threaded through the loop to re-thread the fistula 
track and replacing the old seton. Lastly, a dry wound pad was put 
to cover the wound.  

Postoperative 
All of the patients were discharged home within 24 hours post 
procedure. None required readmission or required opiate analgesics 
following discharge. No infective complications or vital bleeding 
were seen. Instructions were presented to all patients upon their 
discharge. The patients were encouraged to avoid heavy physical 
activities for two weeks. Care at home consisted of regular hot 
soaks, dry gauze cover, analgesics, and stool bulking agents. 
The patients were examined at 2-week intervals at the outpatient 
department. On every visit, an elective changing of seton was made 
until the seton has completely dropped. Patients were then followed 
up for at least 12 months to check for complete healing of the fistula, 
operative failure, postoperative incontinence, and postoperative 
septic complications.

Healing of the fistula was defined as complete closure of the internal 
opening and healing of the external wound with complete resolving 
of indurations and perianal sepsis discharge. Operative failure 
was considered as the persistence of fistula within 12 months of 

Variables n (%)

Sex 

Male 59 (86.8%)

Female 9 (13.2%)

Age group 

20-29 11 (16.2%)

30-39 29 (42.6%)

40-49 18 (26.5%)

50-59 8 (11.8%)

>60 2 (2.9%)

Past anal surgical history

No prior surgical history 48 (70.6%)

Past surgery for pus drainage 12 (17.6%)

Past history of fistulotomy 8 (11.8%)

type of fistula

High transsphincteric fistula 31 (45.6%)

Low  transsphincteric fistula 28 (41.2%)

Supra sphincteric 9 (13.2%)

[table/Fig-1]: Data of 68 patients with anal fistula included in the present study.
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Recurrent fistula appeared in two (2.9%) patients, six months 
after seton placement. Three (4.4%) patients represented with an 
abscess that required incision and drainage but no further treatment 
of the fistula was required. 

Among the 68 patients treated in this study, 59 (86.8%) patients 
were completely continent, only 9 (13.2%) patients have 
presented minor incontinence 6 (8.8%) with gas incontinence 
and 3 (4.4%) with liquid stool intermittent incontinence persisted 

for 1-6 weeks and resolved spontaneously and no solid stool 
incontinence was noticed in any patient. 

Our results show that there was no significant association between 
the patient's age or sex as well as the history of the previous 
operation and the outcomes of this treatment. While the type of 
fistula affect significantly the healing rate (p=0.045), failure rate 
(p=0.001), the recurrence (p=0.001) and incontinence (p=0.002). 
All these observations are summarised in [Table/Fig-3,4] which 
present the association of the individual variables with the treatment 
outcomes and postoperative complications.

dISCuSSIOn 
The principle challenge to colorectal surgeons in the management 
of anal fistulas is the manner by which to adjust the results of cure 
and the continence. There is a danger of sphincter muscle injury 
during fistulotomy, and this may prompt an unacceptable risk of 
anal incontinence of different grades [17]. So the goal of anal fistula 
treatment is to close the track with maintaining continence [18]. 
The use of setons allowed to preserve the majority of internal and 
external muscular sphincters fibres involved by anal fistula. Setons 
are useful in the treatment of trans-sphincteric anal fistula because 
they permit the drainage of acute inflammation and maintain anal 
sphincters [19]. 

In the present study, our operative plan concentrates on two 
fundamental standards: firstly, laying-open the subcutaneous 
part of the fistula track to make the fistula track as short as could 
be allowed and secondly, no part of the internal or external anal 
sphincter is divided.   

For many decades, a division of the internal sphincter was practised 
routinely during treatment of low transsphincteric fistula until 
many authors highlighted the dangers related to this work; they 
reported 50–53% incidence of faecal incontinence after surgery 
for intersphincteric and transsphincteric fistulas [13]. Naturally, 
numerous patients are unwilling to get the smallest danger of 
faecal incontinence and they wanted that no portion of the 
sphincter complex should be divided during their operation. These 
considerations led us to manage all patients with transsphincteric 
fistula whether high or low variety by cutting seton technique.

In this study, the gradual, steady, and constant ‘cut through’ produced 
by the silk seton as well as the controlled and progressive tightening 
resulted in a fairly good healing rate and minimal complications.

Looking into the literature, a broad extent of incontinence rates and 
recurrence is reported after cutting seton treatment. Gurer A et al., 
reported 0% recurrence and incontinence in 17 patients treated 
with the cutting seton using a cable tie [19]. Vatansev C et al., 
presented a series of 32 patients managed with cutting seton and 
they reported that none of the patients had recurrence or solid stool 
incontinence [20], and these may be explained by small sample size, 
however other series had reported higher incidence of incontinence 
(up to 62%) [13].  

Our results were better than the results of Ibester WH and AlSanea 
N as 47% of their patients developed incontinence (23 patients); 17 
(36.2%) patients to gas, 4 (8.5%) patients to liquid, 1 (2.3%) patient 
to solid stool, and one patient developed recurrence [21]. 

Our results were comparable to Chuang-Wei C et al., who treated 
112 patients with complex anal fistulas by applying cutting setons 
with an elastic band from a surgical glove was utilised as the seton 
material. In their study, recurrence was found in one (0.9%) patient. 
27 (24.1%) patients were noted with continence disorders, including 
gas incontinence in 21 (18.7%) patients and liquid stool incontinence 
in 6 (5.4%) patients [22], however our results were different from 
Kamrava and Collins who used silk cutting seton for treatment of 
47 patients with 2% of patients developed incontinence and 9% 
developed a recurrent or persistent fistula in the same place [23]. 

Ritchie RD et al., concluded that the average rate of incontinence 

Variable no.

outcome

Healing failure

no. p-value no. p-value

age

<50 58 48 0.154 10 0.290

>50 10 7 3

Sex

Male 59 47 0.079 12 0.002

Female 9 8 1

Previous operation

No 48 42 0.220 6 0.088

Yes 20 13 7

fistula type

Low 
transsphincteric

28 26 0.045 2 0.001

High 
transsphincteric

31 23 8

Suprasphinectric 9 6 3

[table/Fig-3]: The association of the individual variables with the outcomes of cut-
ting seton placement.

Postoperative visit
no. of patients with 
healed fistula (%)

no. of patients with 
non-healed fistula (%)

1st visit (2 wks) 0 (0.0%) 68 (100.0%)

2nd visit (4 wks) 0 (0.0%) 68 (100.0%)

3rd visit (6 wks) 31 (45.6%) 37 (54.4%)

4th visit (8 wks) 51 (75.0%) 17 (25.0%)

5th visit (3 months) 55(80.9%) 13 (19.1%)

6th visit (6 months) 55 (80.9%) 13 (19.1%)

7th visit (12 months) 55 (80.9%) 13 (19.1%)

[table/Fig-2]: Time durations for healing of 68 patients with anal fistula after cut-
ting seton placement.

Variable no.

Complications

recurrence no.
p-value 

incontinence 
no.

p-value

abscess forma-
tion no.
p-value

age

<50 58 1 0.066 5 0.179 1 0.068

>50 10 1 4 2

Sex

Male 59 2 0.110 9 0.056 3 0.004

Female 9 0 0 0

Previous operation

No 48 1 0.050 6 0.069 1 0.099

Yes 20 1 3 2

fistula type

Low 
transsphincteric

28 0 1 0

High 
transsphincteric

31 2 0.001 6 0.002 2 0.010

Suprasphinectric 9 0 2 1

[table/Fig-4]: The association of the individual variables with the postoperative 
complications.
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after cutting seton utilise was 12% and this rate expanded as the 
level of the interior opening of the fistula moved more proximally 
[13]. We agree with this author in regards to the relation between 
incontinence and kind of fistula, as we found that the high 
transsphincteric and suprasphincteric fistulas were more probably 
associated with incontinence compared with low transsphincteric 
fistulas (p=0.002). In this way, we presumed that the more proximal 
the level of the internal opening the higher was the incontinence 
rate.  

The elements associated with fistula persistence or recurrence 
incorporate the complexity and level of the fistula, horseshoe 
extension, the level of laterality of the outside opening, disappointment 
of the surgeon to identify the inside opening, and the general surgical 
skill of the operator [24]. In our study, we found that the level of the 
fistula was a significant indicator of failure subsequent to setting for 
every single other variable (p=0.001).

LIMItAtIOn
Our study excluded patients with complex multiple fistulas, Crohn’s 
fistulas and patients with preoperative major incontinence. There 
is no difference in incontinence rates between the cutting seton 
and fistulotomy for complex multiple fistulas. Crohn’s disease is not 
treated by the cutting seton. Patients with major incontinence will be 
made worse with the cutting seton. 

COnCLuSIOn 
Cutting seton yields fairly good results in regard to the cure of fistula 
(healing rate =80.9%) with good continence in the majority, but the 
risk of failure or persistence fistula which was approximately 19.1%, 
seems to be high to advise the routine use of cutting seton for all 
anal fistulas. The suprasphincteric fistulas and high transsphincteric 
fistulas are difficult to treat unless other methods of treatment 
(preferably those in which sphincter division can be avoided and 
the risk of anal canal deformity and incontinence are minimised) are 
supported. Multicentre prospective studies are required to sufficiently 
compare between cutting seton and other surgical treatments. 

REFEREnCES
 Zanotti C, Martinez-Puente C, Pascual I, Pascual M, Herreros D, Garcia-Olmo D. [1]

An assessment of the incidence of fistula-in-ano in four countries of the European 
Union. Int J Colorectal Dis. 2007;22:1459–62.

 Malik AI, Nelson RL. Surgical management of anal fistulae: A systematic review. [2]
Colorectal Dis. 2008;10:420–30.

 Tozer P, Sala S, Cianci V, Kalmar K, Atkin GK, Rahbour G. Fistulotomy in the [3]
tertiary setting can achieve high rates of fistula cure with an acceptable risk of 

deterioration in continence. J Gastrointest Surg. 2013;17:1960–65. 
 Parks AG, Gordon PH, Hardcastle JD. A classification of fistula-in-ano. Br J Surg. [4]

1976;63:1–12.
 Subhas G, Bhullar JS, Al-Omari A, Unawane A, Mittal VK, Pearlman R. Setons in [5]

the treatment of anal fistula: review of variations in materials and techniques. Dig 
Surg. 2012;29:292–300.

 Bokhari S, Lindsey I. Incontinence following sphincter division for treatment of [6]
anal fistula. Colorectal Dis. 2010;12:35-39.

 Arroyo A, Pérez-Legaz J, Moya P, Armañanzas L, Lacueva J, Pérez-Vicente F, et [7]
al. Fistulotomy and sphincter reconstruction in the treatment of complex fistula-
in-ano: long-term clinical and manometric results. Ann Surg. 2012;255:935–39.

 Visscher AP, Schuur D, Roos R, Van der Mijnsbrugge GJ, Meijerink WJ, [8]
Felt-Bersma RJ. Long-term follow-up after surgery for simple and complex 
cryptoglandular fistulas: fecal incontinence and impact on quality of life. Dis 
Colon Rectum. 2015;58:533–39. 

 Christoforidis D. Who benefits from the anal fistula plug? Dis Colon Rectum. [9]
2010;53:1105–06.

 Loungnarath R, Dietz DW, Mutch MG, Birnbaum EH, Kodner IJ, Fleshman JW. [10]
Fibrin glue treatment of complex anal fistulas has low success rate. Dis colon 
rectum. 2004;47:432-36.

 Pearl RK, Andrews JR, Orsay CP, Weisman RI, Prasad ML, Nelson RL, et al. [11]
Role of the seton in the management of anorectal fistulas. Dis Colon Rectum. 
1993;36:573–79.

 Awad ML, Sell HW, Stahlfeld KR. Split-shot sinker facilitates seton treatment of [12]
anal fistulae. Colorectal Dis. 2009;11:524–26.

 Ritchie RD, Sackier JM, Hodde JP. Incontinence rates after cutting seton [13]
treatment for anal fistula. Colorectal Dis. 2009;11:564–71.

 Vial M, Parés D, Pera M, Grande L. Faecal incontinence after seton treatment [14]
for anal fistulae with and without surgical division of internal anal sphincter: a 
systematic review. Colorectal Dis. 2010;12:172–78.  

 Eitan A, Koliada M, Bickel A. The use of the loose seton technique as a definitive [15]
treatment for recurrent and persistent high transsphincteric anal fistulas: a long-
term outcome. J Gastrointest Surg. 2009;13:1116–19.

 Jain BK, Gupta A. Simple method of tightening cutting setons. Br J Surg. [16]
1995;82:1002.

 Mennigen R, Laukötter M, Senninger N, Rijcken E. The OTSC(®) proctology [17]
clip system for the closure of refractory anal fistulas. Tech Coloproctol. 
2015;19(4):241–46.  

 Dudukgian H, Abcarian H. Why do we have so much trouble treating anal fistula. [18]
World J Gastroenterol. 2011;17:3292–96.

 Gurer A, Ozlem N, Gokakin AK, Ozdogan M, Kulacoglu H, Aydin R. A novel [19]
material in seton treatmentof fistula-in-ano. Am J Surg. 2007;193:794–96.

 Vatansev C, Alabaz O, Tekin A, Aksoy F, Yılmaz H, Kücükkartallar T. A new seton [20]
type for the treatment of anal fistula. Dig Dis Sci. 2007;52:1920–23.

 Ibester WH, AlSanea N. The cutting seton: an experience at King Faisal specialist [21]
hospital. Dis colon rectum. 2001;44:722-27.  

 Chuang-Wei C, Chang-Chieh W, Cheng-Wen H, Tsai-Yu L, Chun-Che F, Shu-[22]
Wen J. Cutting seton for complex anal fistulas. Surgeon. 2008;6:185-88. 

 Kamrava A, Collins JC. A decade of selective use of adjustable cutting seton [23]
combined with fistulotomy for anal fistula. Am Surg. 2011;77:1377-80.

 Toyonaga T, Matsushima M, Kiriu T, Sogawa N, Kanyama H, Matsumura N, et al. [24]
Factors affecting continence after fistulotomy for/intersphincteric fistula-in-ano. 
Int J Colorectal Dis. 2007;22:1071–75.


