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ABSTRACT
INTRODUCTION

The treatment of perianal fistulas is diverse because no single technique is universally effective. Fistulotomy
remains the most effective way of eradicating the pathology but it renders the patient at some risk of faecal incontinence,
which many patients are reluctant to take. There are no data in the literature to indicate the healing rate of perianal fistulas
when using an operative strategy that routinely avoids division of any part of the anal sphincter. The aim of this paper is to
present the long-term results with an operative strategy that aims to avoid division of any part of the anal sphincter complex
when treating all types of perianal fistulas, thereby minimising/eliminating the risk of postoperative incontinence.
METHODS We report 54 consecutive cases of anal fistula that presented electively and as an emergency. Patients with known
or subsequently diagnosed inflammatory bowel disease or malignancy were excluded from the study.
RESULT Overall, 46 patients (37 male and 9 female) with a median age at presentation of 42 years (range: 19–73 years) were
treated by lay-open of the subcutaneous tract of the perianal fistula and insertion of a loose seton for the part of the fistula
tract related to the sphincter complex. The types of fistula treated were intersphincteric (89%), transsphincteric (4%) and high
suprasphincteric (7%). The median length of time that the seton was left in place was 7 months (range: 1.5–24 months). The
healing rate was 86% with a recurrence rate of 19% and a median follow-up duration of 42 months.
CONCLUSIONS Patients who are reluctant to take any risk of faecal incontinence could be treated using an operative strategy
that routinely avoids division of any part of the anal sphincter complex as this has a recurrence rate that compares well with
other treatment modalities.
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The management of perianal fistula continues to be challenging even though this condition has been well recognised
for more than two and a half millennia. One of the earliest
documented attempts at treatment of perianal fistulas was
reported by Hippocrates in 400BC where he described fistulotomy using a cutting seton made of horse hair wrapped
with lint threads.1 More than 2,000 years later, the debate
surrounding the various treatment options of perianal fistula is far from over and the optimal treatment method is yet
to be found. The ideal treatment would result in complete
healing of the fistula tract, a minimal recurrence rate and,
most importantly, no compromise to the function of the anal
sphincter.
The aetiology of fistula-in-ano includes Crohn’s disease,
tuberculosis and malignancy. However, the majority of perianal fistulas seen are related to sepsis in the anal glands
situated in the intersphincteric space. Sir Alan Parks proposed this pathogenesis in his ‘cryptoglandular hypothesis’.

Subsequently, Parks devised a classification system that
categorised fistula-in-ano according to the relation of the
primary fistula tract to the external anal sphincter. Fistulas
could be intersphincteric, transsphincteric, suprasphincteric or extrasphincteric.2 This classification is important to
guide surgical management.
Fistula-in-ano can also be classified as simple and complex. Simple fistulas include those that involve the submucosa only with no anorectal muscle involvement while low
intersphincteric and low transsphincteric fistulas include
those where there is only one fistula tract from the perianal
skin and rectal epithelium. In complex fistulas, there might
be significant involvement of the anal sphincter muscle
complex, they may contain multiple fistula tracts, or they
may be associated with recurrent fistulas or inflammatory
bowel disease.
Traditionally, treatment of a perianal fistula involves
lay-open of the fistula tract by division of all or part of the
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anal sphincter complex, depending on the exact anatomy
of the fistula tract. While most surgeons were reluctant on
division of the external anal sphincter, division of the internal sphincter was practised routinely during treatment of
a perianal fistula until colorectal surgeons highlighted the
risks associated with this practice; they reported 50–53%
incidence of faecal incontinence after surgery for intersphincteric and transsphincteric fistulas.3 The incidence
and severity of incontinence were not influenced by division
of the external sphincter as 50% of patients with complete
preservation of the external sphincter had some deficient
sphincter function, which highlights the importance of the
internal anal sphincter to attain faecal continence.
This study has emphasised the significance of the internal sphincter in faecal continence and also established
the concept that the attempts to preserve the external anal
sphincter while sacrificing the internal sphincter may be
misguided. It is now well recognised that division of the
internal sphincter is associated with an incidence of faecal
incontinence of 20–40%.4,5 The risk of impairment of continence is particularly concerning in women with an anterior
fistula and in the elderly.6
These observations led to the development of alternative treatment options. However, most of these choices are
associated with either a high recurrence rate or risk of incontinence.
Understandably, many patients are reluctant to take the
slightest risk of faecal incontinence, and they request during counselling and consent that no part of the sphincter
complex should be divided during their surgery. There are
no data in the literature to indicate the operative outcome
of a strategy that routinely avoids division of any part of the
anal sphincter complex to guide the surgeons when they
consent this group of patients.
The aim of this study is to present the long-term
outcome of our experience with an operative strategy that
aims to achieve healing of perianal fistula without division
of any part of the anal sphincter complex.

determined during intraoperative assessment (Fig 1) and
also whether the fistula tract involved the anal sphincter
complex (high or low fistulas). The subcutaneous part of
the fistula tract was laid open (Fig 2) to make the fistula
tract as short as possible but at the same time without dividing of any part of the anal sphincter complex. Extralevator
extension is usually blind sinus. Adequate drainage of the
sinus was therefore ensured through the perineal wound by
widening its opening with an artery forceps.
The remainder of the fistula tract related to the anal
sphincter complex was treated with a loose seton (Fig 3).
The procedure was completed without division of any part
of the anal sphincter complex, whether internal or external
sphincter muscles (Fig 4).

Methods
Retrospective review of a prospectively maintained database of all patients who presented with perianal fistulas under the care of the senior author (EHA) between 2005 and
2012. Patients presenting with elective, emergency, primary
or recurrent fistulas were included but those with inflammatory bowel disease, anorectal malignancy, subcutaneous
and submucosal fistulas were excluded.
All patients had examination under anaesthesia by or under the supervision of the senior author (EHA). Magnetic resonance imaging (MRI) of the pelvis was performed to delineate the fistula anatomy for selected patients only (those who
had recurrent or complex fistulas). The primary outcome
measures were fistula healing and recurrence rates. Secondary outcome was change in faecal incontinence at follow-up.

Operative strategy
An examination of the anorectal area and fistula was performed under general anaesthesia. The type of fistula was
462

3559 Aly.indd 462

Postoperative care
All non-emergency patients were treated as a day case. The
seton was left in situ following surgery, and the patient was
discharged and reviewed as appropriate in the outpatient
clinic at 6–12-week intervals as judged by the degree of resolution of the perianal sepsis and fistula discharge.
The seton was removed in the outpatient clinic once the
perianal sepsis, induration and discharge had completely
resolved. Patients were then reviewed at 3–6-month intervals to check for complete healing of the fistula. MRI was
used selectively to assess healing of the fistula in patients
who continued to have perianal discharge beyond three
months following surgery (Fig 6). Patients were given direct
access to outpatient clinic review if they had recurrence of
their symptoms at a later date.

Results
Between 2005 and 2012, 54 consecutive patients were treated with a loose seton and subcutaneous tract lay-open for
perianal fistulas. Of these 54 patients, 8 were excluded because of malignancy (n=3), Crohn’s disease (n=3), ulcerative
colitis (n=1) and a longstanding fistula related to previous
haemorrhoid surgery (n=1) (Fig 5). Of the remaining 46 patients included in the study, 37 (80%) were men and 9 (20%)
women. The median age at time of presentation with the
fistula was 42 years (range: 19–73 years).

Mode of presentation
Seven of the forty-six patients (15%) had setons inserted at
the time of acute presentation with abscess as there was an
easily identifiable associated fistula tract on examination
under anaesthesia. The remaining 39 patients (85%) had
setons inserted electively after clinic referral. Of these, 15
(38%) were referred to clinic with perianal discharge and
24 (62%) were referred with recurrent perianal abscesses
(Fig 5).

Previous incision and drainage or fistula surgery
Sixteen of the forty-six patients (35%) had undergone previous incision and drainage for a perianal abscess, and ten patients (22%) had undergone previous surgery for a perianal
fistula (ie the current episode was a recurrence or they had
had a lay-open in the past).
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Figure 3

Sphincter complex (SC) is identified and preserved

Figure 1 Residual perianal fistula following previous incision
and drainage of perianal sepsis and insertion of draining seton

Figure 2

Lay-open of the subcutaneous part of the fistula tract
Figure 4 The fistula tract is made as short as possible and the
sphincter related tract is drained by a loose seton.

Fistula anatomy
The types of fistula treated were intersphincteric (89%),
transsphincteric (4%) and high suprasphincteric (7%). Seven patients (15%) had multiple external openings and were
therefore treated with multiple setons.

Duration of treatment with loose seton
The median length of time that the seton was left in place
was 7 months (range: 1.5–24 months) (n=42). At the time of
writing, two patients were still under follow-up with their
setons in place. One of these had opted to keep it in place
as a long-term measure. Two further patients were lost to
follow-up while their setons were still in place.

Healing rate
Thirty-six cases (86%) were deemed fully healed at the time
of the first and subsequent follow-up appointment after removal of the seton (n=42). Two cases were lost to follow-up,
and two cases still had their seton in situ at the time of writ-

ing. Of the six cases (14%) that were deemed not fully healed
at the time of the first follow-up appointment after removal
of the seton, two healed spontaneously while on the waiting
list for repeat surgery and had no further recurrence, one required further incision and drainage of an abscess, one required another seton to be inserted, one opted for a Cook®
(West Lafayette, IN, US) small intestinal submucosa (SIS)
plug and one case did not attend follow-up appointments.

Follow-up period
The median duration of postoperative clinical followup (from time of seton insertion until discharge from
clinic) was 14 months (range: 3–43 months). At the time of
writing, 40 patients in the study group had been discharged
from clinical follow-up with complete resolution of their
fistulas following treatment with a seton and there had been
no reported recurrence. Two patients in the study group
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the patient’s request as a long-term treatment option. One
patient required lay-open of the submucous tract, which
healed subsequently. One patient had insertion of a Cook®
SIS plug with subsequent complete healing of the fistula.
One patient re-presented with an abscess that required incision and drainage but no further treatment of the fistula
was required.

Treatment with loose
seton and subcutaneous
lay-open of perianal
fistula (n=54)

Exclusions (n=8)

Malignancy (n=3)
Crohns’s disease (n=3)
Ulcerative colitis (n=1)
Chronic fistula secondary to
haemorrhoid surgery (n=1)

Preoperative use of magnetic resonance imaging
Nine patients had MRI preoperatively to delineate fistula
anatomy, and twelve patients had MRI postoperatively to assess treatment progress and to evaluate possible recurrence.

Patients included in
study (n=46)

Emergency
(n=7, 15%)

Discussion

Elective
(n=39, 85%)

Perianal discharge
(n=15, 38%)

Recurrent perianal abcess
(n=24, 62%)

Figure 5 Patients included in the study

were lost to follow-up. Four patients remain under clinical
follow-up.
For the purpose of ascertaining the recurrence rate
within a certain timescale, the median period of study
follow-up (from time of seton removal until last review of
notes in April 2012) was 42 months (range: 7–80 months).

Recurrence rate
Of the 46 cases treated with a loose seton, 9 fistulas (19%)
recurred within the median study follow-up period of 42
months (Table 1). Only 3 fistulas recurred within 12 months
of seton removal. The median time to recurrence was 20
months (range: 5–34 months).
Of the nine cases that recurred, two had their seton inserted during an acute episode of perianal sepsis and seven
were inserted electively following clinic referral. Four patients had received previous incision and drainage of an abscess, and three had previous treatment for fistulas. Eight
patients had intersphincteric fistulas and one patient had a
high suprasphincteric fistula. The median duration of treatment with a seton was seven months

Further interventions required for recurrent fistulas
Of the nine fistulas that recurred (Fig 6), two did not require any intervention and healed spontaneously while the
patients were on the waiting list for further surgery. Four
patients required further treatment with a seton. Two of the
fistulas healed completely on this occasion, one seton remains in place for treatment and one remains in place at
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Non-specific perianal fistulas have an estimated incidence of
10 per 10,000 people per year,7 with an estimated 10–30% of
all colorectal interventions performed to treat anal fistulas.8
It was felt previously that despite the increasing number of
treatment options, neither frequency of relapse nor changes
in postoperative continence have improved, regardless of the
surgical technique used.9 Therefore, most of the newer treatment strategies (eg fistula plug, fibrin glue and ligation of the
intersphincteric fistula tract with [BioLIFT] or without biological mesh insertion [LIFT]) consider preservation of anal
continence as their prime focus.
This article presents the healing rate of an operative strategy that routinely avoids division of any of the parts of the
anal sphincter complex that is often used in patients reluctant to take any risk of faecal incontinence with fistula surgery. Our results would help surgeons counselling this group
of patients to give them an insight on the healing rate using such a strategy. Our proposed operative strategy focuses
on two main principles: firstly, lay-open of the subcutaneous
part of the fistula tract to make the fistula tract as short as
possible and secondly, as a rule of thumb, no part of the anal
sphincter complex is divided. Our results are compared with
the recurrence and postoperative incontinence rates for the
various treatment options in Table 2.
We appreciate that the use of long-term loose seton in
the treatment of perianal fistula in itself is not a novel technique. However, we are adopting an innovative strategy by
proposing its routine use as an initial measure in preference
to lay-open of the fistula tract if it involves division of any
part of the anal sphincter complex. This operative strategy
aims to avoid the risk of faecal incontinence, whether immediate in the postoperative period or later as the patients
get older.
In our series of 46 patients with perianal fistula who were
treated by routine loose seton and lay-open of the subcutaneous tract, a fistula healing rate of 86% was demonstrated
with a median follow-up period of 42 months. This healing
rate compares favourably with the outcomes described in
case series where other interventions were used (Table 2).
We recorded a fistula recurrence rate of 19% in our case
series. Additionally, no patients reported any change in continence at follow-up appointments.
This study challenges some of the longstanding beliefs
in fistula treatment. Excision of the infected cryptoglandular
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Recurrences
(n=9)

No further intervention
and healed spontaneously
(n=2)

Further treatment with a
seton suture (n=4)

Lay-open of the submucous
tract, which subsequently
healed (n=1)

Patient requested insertion
of a Cook® small intestinal
submucosa plug (n=1)

Re-presentation with an
absess, which required
incision and drainage, but
no further treatment of the
fistula was required (n=1)

Completely healed (n=2)

Remains in place for
treatment (n=1)

Seton in place at the
patient’s request as a
long-term treatment option
(n=1)

Figure 6

Further interventions required for recurrent fistulas

fistula, which is thought to be essential in most of the available treatment options, did not seem necessary as part of our
treatment strategy. Furthermore, our healing rate defies the
notion that closure of the internal fistula opening (as practised in advancement flap, fistula plug, fibrin glue and LIFT
procedures) is crucial for perianal fistula healing.
Traditionally, the use of a loose seton only in the treatment of perianal fistula has been associated with very high
failure rates.25,26 However, the use of loose seton in the context of our operative strategy seems to gives promising results as the essential part of our technique is making the
fistula tract as short as possible without sacrificing any anal
sphincter muscles. This is potentially comparable with the
recent interest in the LIFT procedure. Traditionally, simple
closure of the internal opening of the perianal fistula has a
high failure rate and is therefore rarely practised. Nevertheless, ligation of the internal fistula opening seems to be
effective when applied in the context of LIFT. This success
could be in part related to the fact that LIFT shortens the
fistula tract connected to the internal opening.
We believe that making the fistula tract as short as
possible is the key to accomplishing a successful outcome
for treatment with a loose seton and this was achieved
in our study by laying open the subcutaneous tract of the
fistula but without sacrificing any of the anal sphincter
muscles. It could be argued that in patients with a recurrent perianal fistula, combining shortening of the fistula
tract with other treatment modalities (eg fistula plug) might
increase the chances of complete fistula healing. We have
started to employ this technique in patients with multiple
recurrences but the total number of patients is too small
to allow reporting the outcome of this operative strategy at
this stage.

We believe strongly that modern strategies for perianal
fistula surgery should always strive at complete preservation of the anal sphincter complex. Perianal fistula surgery in patients older than 45 years is known to be associated with a higher postoperative incontinence rate than for
younger patients.27 However, we suspect that the postoperative faecal incontinence reported in most studies is likely to
be an underestimation of the true magnitude of the problem as there are no data in the literature to document faecal incontinence following anal fistula surgery in younger
patients when they reach their seventh or eighth decade. It
is well known that anal sphincter function deteriorates with
age, especially in women, as it was noted that aging predominantly affects anal resting pressures while childbirth,
particularly instrumental delivery, is detrimental to the
structure and function of the external sphincter.28 Previous
surgery for a perinanal fistula could potentially contribute
further to this.29
Consequently, we believe that division of the internal
sphincter in fistula surgery should not be taken lightly as
even though documented postoperative incontinence following lay-open of low intersphincteric fistulas is between
20%5 and 40%,4 these figures are related to incontinence in
the early postoperative period because there are no data on
the outcome when these patients are older.
There are several concepts to support the notion that
the internal anal sphincter should be preserved in the interest of continence maintenance as its role in continence
is rather complex because of anatomical, physiological
and pharmacological factors, with some of these factors
not being understood completely.30 These concepts should
be disseminated widely as perianal fistula surgery is currently performed across the world by surgeons with variable
Ann R Coll Surg Engl 2013; 95: 461–467

3559 Aly.indd 465

465

12/09/2013 12:41:38

Fung Card  Ross  Yule  Aly

Table 1

operative strategy for fistula-in-ano without division of
the anal sphincter

Clinical details of patients with recurrent fistulas after initial lay-open of subcutaneous tract and insertion of seton

Age at first presentation
and sex

Referral

Duration of first
loose seton

Duration until
recurrence of
fistula

Type of primary
fistula

Previous fistula
surgery

Preoperative
MRI of pelvis

26 M

Clinic

7 mths

6 mths

Intersphincteric

No

Yes

35 M

Clinic

2.5 mths

34 mths

Intersphincteric

No

No

35 F

Clinic

10 mths

8 mths

Intersphincteric

Yes

Yes

41 M

Clinic

6 mths

21 mths

Intersphincteric

No

No

42 M

Acute

20 mths

14 mths

Intersphincteric

Yes

Yes

43 M

Clinic

4 mths

5 mths

High sphincteric

No

Yes

44 F

Clinic

14 mths

15 mths

Intersphincteric

Yes

Yes

45 M

Clinic

8 mths

20 mths

Intersphincteric

No

Yes

46 M

Acute

5 mths

20 mths

Intersphincteric

No

Yes

MRI = magnetic resonance imaging

interests and experience in coloproctology, and some of
them might not be aware of or agree about the importance
of the internal anal sphincter.
The long postoperative follow-up duration and the strict
definition of recurrence used in this study are considered
among its points of strength. Nevertheless, this study also
had weaknesses. The patient cohort was small and the study
was retrospective in methodology. A single experienced
consultant colorectal surgeon managed these patients, and
our results might not be easily reproducible without enough
interest and experience in managing complex and recurrent perianal fistulas. Furthermore, in the absence of a
control group, the study results were potentially subject to
observer bias.
There was no change reported in incontinence
after the operative procedure in our case series. This subjective assessment was performed at clinic review. A validated objective measurement of continence (such as the
Cleveland Clinic Florida faecal incontinence score)31 was
not undertaken. This scoring system may have detected
more subtle changes in incontinence. A more precise
method of assessing postoperative changes in the anal
sphincter complex is to compare pre- and postprocedure
anal manometry.32
Despite these limitations, our results would be a useful guide for surgeons counselling patients who are keen
to avoid division of any part of the anal sphincter complex
during their fistula surgery.

Long-term follow-up of an operative strategy that routinely
avoids division of any part of the anal sphincter complex has
confirmed that it has a recurrence rate that compares well
with other treatment modalities. These results would be
useful information to provide to those patients who request
during counselling and consent that no part of the sphincter
complex should be divided during their surgery.
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