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Loose seton in the treatment of transsphincteric anal fistulas 
complicated by additional fistula tracks (randomized trial)
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AIM: to evaluate caudal migration of free seton in patients with anal fistulas complicated by additional fistula 
tracks.
PATIENTS AND METHODS: the prospective randomized single-center study included 115 patients with transshincteric 
fistulas, who had one of 2 types of seton installed. The decision to choose a seton was made by randomization in 
2 groups: 63 patients with a polyester braided ribbon with a fluoropolymer coating 3 mm wide (Polyester-F Braid 
3 mm, “Balumed” LLC, Russian Federation) seton “T”, and the 2nd group included 52 patients with a seton poly-
ester braided ribbon with a fluoropolymer coating with a diameter of 0.5 mm of USP conditional number 2 with a 
diameter of 0.5 mm was installed (Polyester-F Thread USP 2 with a diameter of 0.5 mm, “Balumed” LLC, Russian 
Federation) — seton “N”.
RESULTS: after 12 weeks the largest number of complete caudal migration occurred in 30/63 (47.6%; 95% CI: 
34.9–60.6) patients with seton “T”, whereas in patients with seton “N” it occurred significantly less often in 7/52 
(13.5%; 95% CI: 5.6–25.8) patients (p = 0.0002). Caudal seton migration with sphincter involvement of more than 
1/2 was noted only in 1 patient with seton “T”, and was completely absent in patients with seton “N”.
CONCLUSION: in patients with a fistulas involving less than 1/2 of the external sphincter, it is reasonable to use a 3 
mm wide fluoropolymer-coated polyester braided band as a seton, expecting caudal migration in almost half of the 
cases. Whereas the installation of a 0.5-mm diameter fluoropolymer-coated polyester braided thread, when more 
than 1/2 of the external sphincter is involved, does not lead to caudal migration.
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INTRODUCTION

Treatment of anal fistulas has been one of the 
most common problems of anorectal surgery for 
many years.
At the same time, up to 95% of all anal fistu-
las are cryptoglandular in nature, and in more 
than 70% of cases they are formed as a result 
of acute abscess [1,2]. Anal fistula is not a life-
threatening condition, but significantly affects 
the quality of life of patients with negative 
influence on social, intimate and labor compo-
nents [3].

Over time and the accumulation of experience in 
the treatment of fistulas, 2 issues turned out to 
be fundamental: the prevention of recurrences, 
and the preservation of continence. In place of 
the classic excision of the fistula with suturing 
the sphincter, there are many minimally invasive 
methods of treatment. The use of such tech-
niques has led to minimizing the development 
of incontinence; however, there is an increase 
in recurrences. The use of free seton, as the first 
stage of treatment, increases the effectiveness 
of such minimally invasive technologies as FiLaC, 
LIFT, VAAFT, etc. Moreover, in certain cases, when 
the fistula passage affects less than 1/3 of the 
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external sphincter, the use of free seton as an in-
dependent method leads to a complete cure.
There are two main types of seton in the litera-
ture: crossing, cutting seton (in Latin “seta” means 
a thread)), the roots of which go back to the time 
of Hippocrates, and the loose seton, first proposed 
in the 70s of the XX century by Parks and Stitz 
[4,10].
The essence of the is to conduct it through the 
fistula track with tight tightening of the thread, 
which leads to “cutting” of the anal sphincter, mi-
gration of the course distally and the development 
of fibrosis in the area of the crossed muscle. Thus, 
Hippocrates also described the method of using a 
seton made of linen thread wrapped in horsehair 
for this purpose [5]. One of the seton options is a 
silk thread soaked in Achyranthes aspera extract, 
traditionally used in Indian Ayurvedic medicine.
In the late 70s of the XX century, the use of latex 
seton was proposed [6]. However, the unsatisfac-
tory results of cutting setons including severe 
pain and anal incontinence [7,8,9,11] led to the 
search for new variants of the seton.
Data on the effectiveness and disadvantages of 
free setons are few in the available literature and 
often contradictory. In particular, there are some 
interesting studies which described the course of 
the disease after the installation of a drainage se-
ton for fistulas with perianal additional cavities. 
In such cases, the use of minimally invasive meth-
ods seems impractical, and surgery is restricted to 
opening and drainage of these cavities. The inser-
tion of a free seton is of a draining nature, and 
can be used as an independent method of treating 
fistulas, due to complete subcutaneous submuco-
sal migration, in which the caudal displacement of 
the seton completely extends beyond the sphinc-
ter. Such treatment makes it possible to perform 
a radical fistulectomy with minimal risk of anal 
incontinence [12–15].
Many questions on the use of free setons remain 
debatable, and clearly formulated algorithms and 
recommendations for using this approach are 
missing, which requires further analysis and com-
parative studies.

In connection with the above data and the as-
sumption that there are significant differences 
in the incidence of caudal migrations in patients 
with anal fistulas with varying sphincter involve-
ment when using free setons of different types, 
within the framework of this randomized study, 
we tested the hypothesis of superiority among 
free setons of 2 types in the indicated clinical 
conditions.

THE AIM OF THE STUDY

The aim of the study was to compare caudal mi-
gration of free seton in patients with anal fistulas 
complicated by additional fistula tracks.

PATIENTS AND METHODS

The prospective randomized study (January 
2022 — February 2024) included 115 patients 
with anal fistulas and perianal tracks, in whom 
internal and external openings were identified 
intraoperatively.
The inclusion criteria were transsphincteric anal 
fistula, involving subcutaneous, superficial or 
deep portions of the external sphincter, with ex-
ternal and internal openings, and perianal addi-
tional tracks.
The non-inclusion criteria were: inflammatory 
bowel diseases, colorectal tumors, severe comor-
bidities, including diabetes mellitus.
The surgical procedure was performed in the oper-
ating room, in lithotomy position, under intrave-
nous sedation. The opening of perianal tracks was 
performed with ultrasound navigation. If neces-
sary, additional incisions were performed with the 
installation of draining latex. Randomization was 
performed by random number generator, a deci-
sion was made to install one of 2 types of setons, 
which were carried out through the external and 
internal fistula openings, into the anal canal lu-
men, the free ends of the seton were fixed exter-
nally without tension.
The patients were divided into 2 groups: 63 pa-
tients had a polyester braided ribbon with a 
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fluoropolymer coating 3 mm wide (Polyester-F 
Braid 3 mm, LLC Balumed, RF) (seton “T”) in-
stalled as a seton. Fifty-two patients had a poly-
ester seton braided with a fluoropolymer coating 
0.5 mm, conditional number 2 according to USP 
with a diameter of 0.5 mm (Polyester-F Thread 
USP 2 with a diameter of 0.5 mm, Balumed LLC, 
RF) (seton “H”).
The mean age of patients in the “T” group was 
54.5 (4.4) years, and in the “H” group — 56 (5.2) 
years. It should be noted that in the group of pa-
tients with the installed seton “T”, 55 (87.3%) pa-
tients had a history of surgery for acute perianal 
abscess or its spontaneous opening, whereas in 
the group of patients with the installed seton “H”, 
43 (82.7%) patients had. Patients of both groups 
were comparable in gender, age, duration of the 
disease, comrobidities, as well as surgical history 
(Table 1).
In 2 weeks after surgery, all patients underwent 
3D transanal ultrasound with an assessment of the 
sphincter involvement degree (SID) (Fig.1).
Based on the results of 3D ultrasound, patients, 
depending on SID, were divided into 3 groups: 
less than 1/3 of the external sphincter (group 
1); more than 1/3, but less than 1/2 of the ex-
ternal sphincter (group 2); more than 1/2 of 
the external sphincter (group 3), which corre-
sponded to the involvement of subcutaneous, 
superficial and deep portions of the external 

sphincter accordingly. The data obtained were 
considered the starting point for further study 
of the degree of caudal migration of the in-
stalled setons.
The overall design of the study is shown in Figure 2.
The study was approved by the local Ethics 
Committee (Protocol No. 12 dated 07.12.2021).

Statistical Analysis
Statistical processing of the obtained data was 
performed on a personal computer using the 
Statistica 10.0 program (StatSoft Inc., USA).
The analysis of quantitative data for compliance 
with the normal distribution law was performed 

Table 1. Distribution of patients

Indicators Seton “T”
N = 63

Seton “H”
N = 52 p-value

Gender, abs. (%)
Male
Female

43 (68.3%)
20 (31.7%)

36 (69.2%)
16 (30.8%)

0.929*

Age (years), M (SD) 54.5 (4.4) 56 (5.2) 0.717**

Disease duration (months), Me (Q1; Q3) 7 (5.5; 10.3) 8.5 (6.4; 11.2) 0.607***

Diabetes mellitus, abs. (%) 8 (12.7%) 6 (11.5%) 0.9^

Morbidobe sity, abs. (%) 10 (15.9%) 9 (17.3%) 0.964^

Autopsy of acute paraproctitis, abs. (%) 55 (87.3%) 43 (82.7%) 0.7^

Note: abs. — absolute value of observations, “T” — seton “T” (polyester braided ribbon with fluoropolymer coating3 mm wide (Polyester-F Braid 3 mm, LLC 
“Balumed”, RF), “H” — seton “H” (polyester braided thread with fluoropolymer coating 0.5 mm in diameter of the conditional number 2 according to USP with a 
diameter of 0.5 mm (Polyester Thread USP 2 with a diameter of 0.5 mm, Balumed LLC, Russia) * Pearson’s χ² test; ** t-Student’s test; *** U-Mann-Whitney’s test; 
^ Pearson’s χ² test with Yates’ correction

Figure 1. 3D ultrasound picture of a fistula involving more than 
50% of the external sphincter
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using the Lilliefors test. With a normal distribu-
tion of quantitative data, they were represented 
as M (SD), where M is the mean, SD is the standard 
deviation; when the normal distribution law does 
not match, they were represented as Me (Q1; Q3), 
where Me is the median, (Q1; Q3) are the lower and 
upper quartiles.
Depending on the type of distribution of quantita-
tive indicators, Student’s t-test or Mann-Whitney’s 

U-test were used to compare the indicators of 
2 independent samples. To compare the nominal 
characteristics, Pearson’s χ²-test and Pearson’s 
χ²-test with Yates’ correction were used (with ex-
pected values < 5).
The 95% coincidence interval (95% CI) was calcu-
lated using Klopper-Pearson’s method. The differ-
ences were considered statistically significant at 
p < 0.05.

Figure 2. Design of the study

Table 2. Distribution of patients depending on the sphincter involvement and the type of seton installed 2 weeks after surgery

Sphincter involvement degree (SID)
All patients N = 115

“T” (n = 63) “H” (n = 52) p

Group 1: SID < 1/3 14 (22.2%) 16 (30.8%) 0.4

Group 2: 1/3 < SID < 1/2 41 (65.1%) 27 (51.9%) 0.2

Group 3: SID > 1/2 8 (12.7%) 9 (17.3%) 0.7

Note: p is the significance level according to Pearson’sχ2criterion with Yates’s correction; “T” is the seton “T” (polyester braided ribbon with a fluoropolymer coating 
3 mm wide (Polyester-F Braid 3 mm, LLC Balumed, RF), “H” is the seton “H” (polyester braided thread with a fluoropolymer coating with a diameter of 0.5 mm, condi-
tional number 2 according to USP with a diameter of 0.5 mm (Polyester-F Thread USP 2 with a diameter of 0.5 mm, Balumed LLC, Russia)

Table 3.Degree of caudal migration in both groups 12 weeks after surgery

Sphincter involvement degree (SID)
Total patients N = 115

“Т” (n = 63) “Н” (n = 52) p

Subcutaneous-submucosal migration 30 (47.6%) 7 (13.5%) 0.0002

Group 1: < 1/3 SID 11 (17.5%) 16 (30.7%) 0.15

Group 2: 1/3 < SID < 1/2 15 (23.8%) 20 (38.5%) 0.14

Group 3: SID > 1/2 7 (11.1%) 9 (17.3%) 0.5

Note: p is the significance level according to Pearson’sχ2 test with Yates’s correction; “T” is the seton “T” (polyester braided ribbon with a fluoropolymer coating 
3 mm wide (Polyester-F Braid 3 mm, LLC Balumed, RF), “H” is the seton “H” (polyester braided thread with a fluoropolymer coating with a diameter of 0.5 mm of the 
conditional number 2 according to USP with a diameter of 0.5 mm (Polyester-F Thread USP 2 with a diameter of 0.5 mm, Balumed LLC, RF).
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RESULTS

The results of the distribution of patients de-
pending on the sphincter involvement by 3D 
ultrasound 2 weeks after surgery, are present-
ed in Table 2.
As can be seen from the data presented in 
Table 2, the groups distinguished by the de-
gree of involvement of the external sphincter 
(SID < 1/3, 1/3 < SID < 1/2, SID > 1/2) were 
comparable (p > 0.05). The obtained data were 
considered initial for the assessment of caudal 
migration of setons.
In 12 weeks after the setons were installed 
(Table 3), the largest number of complete cau-
dal migration was revealed in patients with 
seton “T”, whereas in patients with seton 
“H” this phenomenon was recorded signifi-
cantly less frequently: 30 / 63 (47,6%; 95% DI: 
34.9–60.6) vs. 7/52 (13.5%; 95% CI: 5.6–25.8) 
(p = 0.0002). Caudal seton migration with in-
volvement of more than 1/2 of the external 
sphincter was noted only in 1 patient with se-
ton “T” and was completely absent in patients 
with seton “H”.
After 12 weeks, without expecting further 
significant caudal migration, the 2nd stage of 
treatment was performed. Thus, patients with 
complete subcutaneous submucosal migration 
and patients with involvement of less than 
1/3 of the external sphincter underwent radi-
cal fistulectomy after 12 weeks without risk of 
anal incontinence. Patients with sphincter in-
volvement of more than 1/3, but less than 1/2, 
underwent various minimally invasive tech-
niques, in particular FiLaC, LIFT. In patients 
with involvement of the superficial and deep 
portions of the sphincter, traditional surgeries 
with fistula excision, anorectal advancement 
flap and sphincteroplasty were performed. 
The analysis of the results of the 2nd stage of 
treatment was not included in the objectives 
of this study. However, the data obtained are 
being processed and will be presented in sub-
sequent publications.

DISCUSSION

Recently, the seton as office procedure, is expe-
riencing a kind of renaissance, which also deter-
mines the active search for the optimal algorithm 
for using free seton [7,8]. However, there are no 
reliable data and recommendations on the use 
of the free seton. The issues of developing indi-
cations for the use of the seton method remain 
unclear, depending on the type of fistula and 
the involvement of the sphincter; the timing of 
seton; its physical and metric characteristics. 
It is extremely important and requires further 
study of the effectiveness of the seton method in 
preparation for sphincter-preserving procedures, 
and the impact of modern minimally invasive 
techniques.
In the present study, the effectiveness of two 
types of setons and the degree of their migration 
in two groups of patients were compared. These are 
patients who had a polyester braided ribbon with 
a fluoropolymer coating 3 mm wide (POLYESTER-F 
BRAID 3 mm, LLC BALUMED, RF) seton “T” as a se-
ton, and patients who had a polyester thread with 
a fluoropolymer coating 0.5 mm in diameter, con-
ditional number 2 according to USP (POLYESTER-F, 
USP 2 thread with a diameter of 0.5 mm, BALUMED 
LLC, Russia) — seton “N”. As a result of the com-
parative analysis, it was revealed that the maxi-
mum caudal migration of the seton, which reached 
47.6% (95% CI: 34.9–60.6), up to the formation of 
a subcutaneous or submucosal fistula, was noted 
in the presence of a fistula involving less than 1/3 
of the external sphincter and a 3-mm wide polyes-
ter braid ribbon installed as a seton.
On the contrary, when using a polyester thread 
with a diameter of 0.5 mm as a seton and with 
more than 1/2 of the external sphincter involved, 
the effect of caudal migration was not observed 
in any case. However, it seems logical to predict 
greater effectiveness of obliterating techniques 
such as FiLaC and LIFT, due to the formation of 
a much thinner fistula, which, in our opinion, in-
creases the effectiveness of minimally invasive 
and hybrid techniques.
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CONCLUSIONS

1). The use of a 3-mm wide polyester braid rib-
bon in patients with less than 1/3 of the external 
sphincter involvement in transsphincteric fistulas 
leads to complete caudal subcutaneous submuco-
sal migration in 47.6% of cases.
2). Polyester thread with a diameter of 0.5 mm is 
an inert material, when used, caudal migration is 
insignificant, and when more than 1/2 of the ex-
ternal sphincter is involved, there is no migration 
at all.
Thus, the data obtained made it possible to formu-
late practical recommendations.
1. With external sphincter involvement of over 
1/2, it is advisable to install a polyester thread 
with a diameter of 0.5 mm as a seton, since in this 
case the phenomenon of caudal migration of the 
seton is not expected.
2. In the case of involvement of less than 1/3 
of the external sphincter, with polyester braid 
ribbon installed, caudal migration is expected 
in almost half of cases, which will allow radical 

surgeries to be performed with minimal risk of 
anal incontinence.
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