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Background: In children, perianal abscesses have a good prognosis and often heal with age. However, some
perianal abscesses are refractory to treatment and remain as fistulas-in-ano. Treatment with a Surgisis Anal Fis-
tula Plug® has been reported as a newmethod of treatment for fistulas. In adults, the plug has been reported to
cause little pain and have a high cure rate, but there have been no reported cases of its use in children.
Purpose: This study was designed to analyze the efficacy of the plug for closure of refractory fistulas in children.
Methods: Since the plug has not been approved as amedical device in Japan, application for its usewas submitted
to the ethics committee of our university, and approvalwas granted,marking thefirst use of the plug in Japan.We
classified refractory fistulas as those treated for 6 months or longer and remaining unhealed, even after 1 year of
age, despite continued conservative treatment. The plug was used in 11 refractory fistulas in 8 children.

Results: Eight of 11 fistulas (72.7%) were successfully treated. Three fistulas recurred, and fistulectomies were
performed. No sequelae were observed after AFP treatment.
Conclusion: The plug was effective even for closure of refractory fistulas without sequelae in children.
Levels of evidence: Treatment Study, Level IV

© 2017 Elsevier Inc. All rights reserved.
A perianal abscess (PA) is a condition that develops overwhelmingly
inmale infants younger than one year [1–3].Most PAshealwith incision
and drainage or medication. Some PAs form fistulas-in-ano (FIAs). The
incidence of PAs evolving toward FIAs has been previously reported to
range from20% to 77% [2–8]. However, once an FIA is formed, spontane-
ous resolution is expected in a high percentage of infants. Therefore,
several reports have advocated that early fistulotomy or fistulectomy
should be avoided in infants [3–5,9]. We classified refractory FIAs as
those treated for 6 months or longer and remaining unhealed, even
after 1 year of age, despite continued conservative treatment. For refrac-
tory FIAs, surgical intervention with fistulotomy and/or fistulectomy
was performed. In cases of multiple fistulas or a fistula with a long
tract, surgery is even more invasive and has a risk of a damage to the
sphincter muscle [10]. Another treatment, fibrin glue injection, has
been reported. Studies of fibrin glue showed wide variability in healing
rates [11–13]. Use of the Surgisis Anal Fistula Plug® (AFP; Cook Surgical
Inc., Bloomington, IN) has been reported a number of times in cases in-
volving adults [14–23]. The AFP is a golf tee-shaped porcine collagen
matrix. Once the AFP is inserted in the fistula tract and secured, it is
then naturally absorbed by the body. This absorption process leads to
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closure of the analfistula. Use of the AFP involves reduction in operating
time, no risk of damage to the sphincter muscle, and a high cure rate.
However, there have been no reports of its use in children. In this
study, AFPs were used to treat refractory FIAs in children.

1. Patients and methods

1.1. Patients

Between December 2006 and December 2015, 135 children (133
males and 2 females) with PAs and FIAs were treated at our hospital.
None of the children had anorectal or inflammatory disease. Initially,
all children were treated by conservative treatment with medication
and local treatment. Children with PAs or FIAs had received conserva-
tive treatment with Juzentaihoto, a traditional herbal medicine that
acts on the intestinal immune system. Antibiotics and stool softeners
were not used. Local treatment (incision or aspiration for abscess) was
required for children who had an enlarged PA and pain. During conser-
vative treatment, some formed fistulas. FIA was defined by the opening
hole persisting for more than three weeks [2,3]. Refractory FIAs were
defined as those treated for more than 6 months and remaining un-
healed, even after one year of age, despite continued conservative treat-
ment. Ultimately, 8 patients with refractory FIAs were chosen to
undergo treatment with an AFP.

The AFP has yet to be approved as amedical device in Japan. Its use in
this study was approved by the Ethics Committee of Tokyo Women's
Medical University. The AFP was explained to patients' families, and in-
formed consent was obtained prior to its use.
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2. Methods

All of the patients were treated under general anesthesia in the su-
pine jackknife position. No seton was inserted prior to the operation.
Thefistula tractwaswashedwith hydrogenperoxide, and a nylon string
was then passed through the fistula tract. Using the nylon string as the
guideline, an AFP was inserted along the full length of the fistula tract
via the external opening of the tract. The AFP was sutured close to the
internal opening with 5–0 absorbable suture. The internal opening
was closed by this suture. The excess portion of the AFP was removed
via the external opening of the tract. Since the AFP is golf tee shaped,
the insertion methods were the same as for adult patients, and no
plug modification was required for use in children. No antibiotics and
no stool softeners were administered before or after the operation.
Oral intake began 2 h after surgery, and all patients were discharged
the following day. After the AFP treatment, FIAs were observed at
1 week, and 1 and 6 months later.

3. Results

A total of 135 patients with PAs and FIAs were treated at this hospi-
tal. Themale: female ratiowas 133:2. Eighty of 135 patients (59.3%) had
the first clinical symptoms younger than 5 months, and most patients
(122 of 135: 90.4%) had them less than 11 months (Fig. 1). The overall
formation rate of FIAs was 24 of 80 (30.0%) younger than 5 months at
the first clinical symptom; 16 of 42 (38.1%) in 6 to 11 months old; 2 of
9 (22.2%) in one-year-olds; and 2 of 4 (50.0%) older than 2 years old. Re-
fractory FIAs occurred in 8 of 135 (5.9%) children. The incidence of re-
fractory FIAs had a tendency to increase with the age of the first
clinical symptom: younger than 5months, 3 of 80 (3.8%); 5–11months,
4 of 42 (9.5%); and 1 year, 1 of 9 (11.1%). However, there was no signif-
icant correlation between the age of first clinical symptoms and the de-
velopment of a refractory fistula. In children more than 2 years old, no
patients extended to a refractory FIA and required an AFP. In our hospi-
tal, only two female patients had FIAs. Both patients had FIAs that ex-
tended to the vagina. One was a 1-year-old girl who had a recurring
FIA since 1 month of age. In the other female patient, the FIA was
cured spontaneously during conservative treatment. AFPswere inserted
in 11 refractory anal fistulas in 8 children (Table 1). Only one child had
postoperative pain and was given an analgesic, but the other 7 children
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Fig. 1.Outcomes of PAs and FIAs treated in our hospital. Abbreviations: PA, perianal abscess; FIA
yr., year.
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did not have pain, and no analgesic was given. Regarding complications,
early dislodgement of the AFP was noted in 1 child, but infection of the
insertion site was not noted in any of the other children. Six months
after surgery, 8 of 11 anal fistulas (72.7%) had healed. All 3 recurrences
occurred within 6 months after AFP treatment. One FIA in a child had
early dislodgement of the AFP, which recurred at 3 months postopera-
tively. For 3 recurrent fistulas, fistulectomywas performed. Subsequent
recurrence was not noted 1–9 years after the last surgical treatment.

4. Discussion

In children, PAs and FIAs occur overwhelmingly in boys [1,2]. Con-
servative treatment involves administration ofmedication, such as anti-
biotics or stool softeners. Local treatment by needle aspiration or
incision was performed. In infants, several papers have reported that
the majority of PAs and FIAs resolved with conservative or local treat-
ment [3–5,9]. The overall incidence of PAs extending toward FIAs re-
ported in the literature ranges from 20% to 77% [2–8]. In the present
series, the overall incidence of FIA development was 32.6% (44 of
135). This percentage is not different from other published data. Only
a few cases with FIAs recurred and were not cured spontaneously. In
the present series, only 8 of 135 PAs/FIAs (5.9%) developed refractory
FIAs and required surgical treatment. This percentage is smaller than
the overall operation rate of previous reports (6.2–84.6%) [2,3,5,6,8,9].
For refractory FIAs, surgical management, such as fibrin glue injection
or surgical removal, is needed. Fibrin glue injection does not cause
pain, but its healing rate ranges from 14% to 76% [11–13]. The recur-
rence rate of fistulectomy in infants was reported to range from 0% to
25% in some series [1,2,4–10,24–26]. In cases of a fistula with a long
tract from the anal edge or multiple fistulas, fistulectomy is invasive.

Numerous overseas reports have described the use of AFPs in adults.
Its healing rate ranges from 20% to 86% [14–23]. There have been no re-
ports of AFP use in children, either in Japan or overseas. AFP treatment
has the advantage of its surgical technique compared with fistulectomy
and/or fistulotomy. AFP insertion requires a short operation time and
has no risk of damaging the sphincter muscle. This advantage is mostly
apparent in patients with a long and/or multiple FIAs. In the present se-
ries, the recurrence ratewith AFP treatmentwas 27.3% (3 of 11 refracto-
ry FIAs). This incidence is not much higher than with fistulectomy. All
insertion procedures were finished within 15 min in the present study.
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Table 1
Clinical features of children and outcomes.

Patient Sex First clinical symptom Age at time of admission Fistula Pre-treatment AFP Insertion Sequela Healing

1 M 6 mon 6 mon 1 Medication; 9 mon 1 yr 5 mon Non 1/1
2 M 1 mon 6 yr 1 Medication; 5 yr 6 yr Non 1/1
3 M 8 mon 8 mon 2 Medication; 10 mon 1 yr 6 mon Non 2/2
4 M 4 mon 3 yr 2 Medication; 3 yr 3 yr ED in 1 1/2
5 M 10 mon 5 yr 2 Medication; 5 yr 5 yr Non 2/2
6 F 1 mon 1 yr 1 Medication; 1 yr 1 yr 9 mon Non 1/1
7 M 1 yr 6 yr 1 Non 6 yr Non 0/1
8 M 6 mon 8 yr 1 Non 8 yr Non 0/1

Abbreviations: AFP, anal fistula plug; M, male; F, female; yr., year; mon, month; ED, early dislodgement.
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Complications of AFP have been reported to include dislodgement of
the AFP and infection at the insertion site. Early dislodgement is when
the AFP dislodges 1–2 days after insertion and occurs in about 3–7% of
adult cases [15,18]. This is primarily attributed to the fact that the AFP
was inadequately secured at the primary opening of the tract and the
mismatching of the diameters of the plugs and fistulas. In cases with
wide-diameterfistulas not suitable for anAFP, insertion of a setonwas rec-
ommended for 6–8 weeks before AFP insertion [27]. In children, no FIAs
showed enlargement of their diameters, and there were no cases of
mismatching of the diameters between a plug and an FIA. Therefore,
plug modification was not required for AFP insertion. In the present
study, the AFP dislodged in 1 child, and recurrence of the anal fistula was
noted. Infection develops in the form of redness and swelling at the inser-
tion sites of AFPs and is noted in 0–3% of cases [12,15,21]. In our hospital,
infection caused by AFP insertion was not noted in any of the patients.
Postoperative painwasminimal, and an analgesicwasused in only onepa-
tient. All of the patients were discharged on the day after surgery.

Using an AFP to treat refractory anal fistulas in children involves a
simple surgical procedure, short operation time, and little pain, and it
has a high cure rate. We propose that AFP treatment as the first-
choice treatment in children with refractory anal fistulas.
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