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Abstract

Aim: Anal Fistula Plug (AFP) is considered as a new promising technique in treating anal fistula
patients, mainly due to it could maintain the integrity of patients’ integrity and decrease patients’
discomfort with a simple operation. It also is beneficial to the following surgical options if needed.
However, the underlying clinical efficacy is still unknown. Herein, we aimed to investigate the clinical
efficacy of AFP in anal fistula patients by a retrospective analysis.

Methods: We collected 52 anal fistula patients from the 29 affiliated hospital of Wenzhou Medical
University and the hospital of traditional Chinese and Western medicine in Wenzhou between August
2012 and July 2016. Among them, 25 patients were treated with AFP, while 27 patients were treated with
incision-thread-drawing. After treatments, all patients were evaluated by analyzing the differences on
postoperative pain, cure rates, healing time, scar area and anal sphincter function at the subsequent
follow-up.

Results: The results showed that there were significant differences on postoperative pain between the
two groups (P<0.001). Further, the healing time in patients with AFP treatment was remarkably lower
than those with incision-thread-drawing treatment (P<0.05), whereas the anal scar area and the
functional score of anal sphincterin patients with AFP treatment was markedly higher than those with
incision-thread-drawing treatment (P<0.001). Nevertheless, the cure rates were not obviously different
between the two groups.

Conclusions: Taken together, these data suggested that AFP procedure could notably alleviate
postoperative pain, shorten healing time, and retain anal sphincter function as compared to incision-

thread-drawing procedure.
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Introduction

Anal fistula remains one of the most common anorectal
diseases with an incidence of 8.6 per 100,000 patients/year [1].
Although traditional therapeutic options, such as fistulectomy,
thread-drawing therapy, fibrin glue application etc., were used
for the management of anal fistula with good healing rates, the
clinical efficacy of these operations was not entirely
satisfactory primarily due to long healing time, large size
wounds and impaired anal function which seriously affect life
quality of patients [2,3]. Moreover, high recurrence rate and
high incontinence rate followed by the above operations are
still enormous challenges, even for experienced anorectal
surgeons [4,5]. Currently, according to the latest anal fistula
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treatment guidelines of American Society of Colon and Rectal
Surgeons (ASCRS), it clearly pointed that it was equally
important for treated patients in healing anal fistula and
maintaining anal function, meanwhile it also must be balanced
among the degree of sphincter incision, cure rate and
postoperative anal function [6]. Therefore, the ideal therapeutic
goal for anal fistula should aim to minimize or eradicate the
injury to the anal sphincters, promote healing of the tract,
preserving the sphincters’ function and prevent future
recurrence [1,5].

Anal Fistula Plugs (AFPs), derived from porcine small
intestinal submucosa, is an absorbable biomaterial, which
could provide a scaffold for host fibroblasts to promote tissue
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healing and repair damaged tissue [7,8]. AFP was first
described in 2006 by Johnson et al to treat anal fistula in the
attempt to achieve closure. Furthermore, Johnson et al also
compared the differences of AFP and fibrin glue (another
biological infill material) in clinical efficacy and discovered
that the healing rates were 87% and 40% in anal fistula patients
with AFP and fibrin glue treatments, respectively [9]. Hence,
AFP was regarded as a good therapeutic option for anal fistula
patients [10]. It changed the therapeutic pattern from
traditional cutting surgeries to invasive conservative methods
[4]. Even though many surgeons have been turning to the use
of AFP to occlude the fistula tract, support tissue remodelling
and promote healing, there has been no systematic assessment
between AFP procedure and traditional incision-thread-
drawing procedure on the clinical efficacy. Thus, the present
study aimed to determine the potential curative effects of AFP
on the treatment of anal fistula patients by analyzing clinical
related examination indicators, including postoperative pain,
cure rates, healing time, scar area and anal sphincter function,
in comparison with a traditional incision-thread-drawing
method.

Materials and Methods

Patients’ information

This trial was conducted as a retrospective study in the 2nd
affiliated hospital of Wenzhou Medical University and the
hospital of traditional Chinese and Western medicine in
Wenzhou. In total, 52 anal fistula patients with other anorectal
diseases background were enrolled in the study from August
2012 to July 2016. This study was performed after the approval
of the Medical Research Ethics Committee with written
informed consents obtained from all participants included in
the study. Additionally, all patients would make a further
definite diagnosis in the following operation.

Among these patients, 47 patients were male gender (90.4%)
and 5 patients were female gender (9.6%). Moreover, the
median age of these patients was 37.04 y. Twenty-five patients,
including 22 males and 3 females (the median age was 36.56
years, ranged 23~65 y), underwent AFP operation, while
twenty-seven patients, including 25 males and 2 females (the
median age was 37.48 y, ranged 13~64 y), underwent incision-
thread-drawing operation.

Diagnostic criteria

To date, the approaches to accurate diagnosis in anal fistula are
still no established “golden standard”. Therefore, according to
recent relevant literatures and personal experience, we
formulated the diagnostic criteria below.

Low anal fistula: Low anal fistula was defined as that with the
fistula tract crossing the under part of deep external sphincter.
Also, it is divided into two types, namely low simple anal
fistula and low complexity anal fistula. (1) Low simple anal
fistula only has one fistula with an internal opening in the anus
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fossae. (2) Low complexity anal fistula has two or more
external orifice and two or more fistula connected to the inlet.

High anal fistula: High anal fistula was defined as that with
the fistula tract crossing the upper part of deep external
sphincter and invading puborectal muscle or elevator ani
muscle. Similarly, it is also divided into two types, namely
high simple anal fistula and high complexity anal fistula. (1)
High simple anal fistula only has one fistula with an internal
opening in the anus fossae. (2) High complexity anal fistula
has two or more external orifice and at least two fistulas
connected to the inlet or a branch pipe cavity.

Inclusion/exclusion criteria

Inclusion criteria: (1) one fistula with an internal opening in
the anal crypt; (2) one or more fistula with an external opening;
(3) the direction of fistula and the position relationship
between the anorectal and the internal opening of fistula
detected by the examinations of rectum B ultrasound, probe
checking or fistula imaging.

Exclusion criteria: (1) with cardiovascular, hematopoietic
system, liver, kidney and other serious diseases; (2) perianal
dermatosis such as eczema and diarrhea; (3) tuberculosis,
Crohn’s disease caused by the specific anal fistula.

Surgical procedure

The bowel areas of all patients were prepared by enema
cleaning with sodium phosphate rectal solution at the night
before the surgery or the morning of before the surgery. Then,
all patients received broad spectrum antibiotics (i.e., cefoxitin
sodium) at half an hour before the surgery. Additionally, based
on the anal fistula types, we accordingly chose different spinal
anesthesia or sacral anesthesia, lithotomy position or left lateral
decubitus position. And all surgical procedures were performed
by two accredited anorectal surgeons.

For AFP operation patients, surgeons firstly adopted fistula
brush and hydrogen peroxide instillation to clean fistula and
identify the location of anal fistula. Meanwhile, the tract was
not curetted to avoid enlarging or damaging the fistula tract.
Then, the fistula brush was inserted in the fistula track and AFP
device (C-AFP-0.6 x 9.5, Biodesign™ Surgisis), which was
submerged in 0.9% saline for 1~2 min before use, was
implanted into the internal opening of fistula track by
connecting the internal end of fistula brush until resistance was
felt and then fixed in this place with vicryl 2-0 stitche.
Afterwards, the external orifice of the fistula was not
completely occluded so that the track could drain and excess
AFP materials that remained outside the external opening of
the fistula were removed. Finally, the operations were
considered successful if the fistula was not obviously infected
and drainage was totally stopped at least 6~12 w.

For incision-thread-drawing operation patients, surgeons firstly
used a probe or methylene blue to determine the entire fistula
tract’s position. Then, care was taken to ensure that a long
fusiform incision along the external orifice lesion tissue was
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made for drainage, the inflammatory tissues, necrotic tissues
and scars of fistula were remove with a curet, and the fistula
was also excised until anal sphincter verge at the level of the
external opening was encountered. A probe was placed in the
external orifice of fistula and gently withdrawn through the
fistula. Thereafter, a rubber band was inserted into the probe
using blood vessel forceps clamps and tightly tied on the probe
with silk thread to maintain a constant tension. Finally, these
materials were fixed on crissumm, meanwhile wounds were
cleaned using methylene bluetlidocaine solution and filled
with Vaseline gauze. In addition, sterile gauze was externally
applied to fix the wounds.

After the surgery, all patients were instructed to stay on a semi
liquid diet and not allowed to defecate at least 48 h. In order to
prevent the wounds from infections, the broad spectrum
antibiotics (i.e., cefoxitin sodium) were administrated to all
patients for three days by intravenous drip. Moreover, after
defecating, the wounds should be cleaned and dressed daily to
further avoid anal contraction. Meanwhile, patients were
advised to refrain from physical labour and strenuous sports for
2 w following the operation to prevent anal fistula fall off.

Postoperative period and follow up

Follow-up visit was performed by an independent observer by
means of a telephone interview and physical re-examination
and scheduled once a week after one month when all patients
were discharged. Then, the follow-up visit was planned every
other month and ultimately on an individual basis as clinically
appropriate. The primary endpoint of this study was a
successful healing defined as closure of the external fistula
opening with no drainage, infection, perianal swelling or
abscess formation at 3 months postoperatively for AFP and
incision-thread-drawing groups. Secondary endpoints included
recurrence rate, postoperative pain, postoperative anal function
and postoperative scar area.

Postoperative evaluation criteria

Curative standard: In accordance with the anal fistula
curative standards made by National Anorectal Conference, the
therapeutic effect was totally divided into two categories: (1)
Recovered: The wounds were completely healed with absence
of the clinical symptoms. (2) Unrecovered: The wounds were
not successfully healed with fistula drainage and the clinical
symptoms were not improved.

Pain degree evaluation: Numeric Rating Scales (NRS) are
used to evaluate postoperative pain, including 10 degrees
which was corresponding divided into 1~10 scores.

Anus function assessment: Anal function alterations were
assessed by the International Wexner Continence Grading
Scale, ranged from O (normal continence) to 20 (maximum
incontinence with maximum disturbance of lifestyle).
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Statistical analysis

All data were expressed as (meantstandard deviation) or
(mediantrange). The chi-square test or Fisher’s exact test is
used to compare the difference between the groups, while t-test
or the Mann-Whitney U tests were used to compare the
continuous variables between the groups. Additionally,
repetitive measure variance analysis was used to estimate the
changes of anal function by NRS scores from baseline to 30 d.
Eventually, statistical analysis was performed by using SPSS,
version 21.0 and statistically significant differences were
defined by a P value less than 0.05.

Results

Clinical diagnostic of patients

The study started recruiting patients from August 2012 to July
2016. According to the diagnostic criteria mentioned above,
surgeons decided the types of these anal fistula patients by
identifying the position of anal fistula and calculating the
number of external orifice and fistula. Subsequently, the 52
anal fistula patients were randomly assigned into two groups.
The basic information of these chosen patients was shown in
Table 1. There were no notably differences on the length of
fistula (t=-0.79, P=0.937), the types of fistula (}*=4.746,
P=0.191) and the number of external orifice (}*=2.831,
P=0.243) between the two groups, thereby these factors didn’t
affect the following results. However, the position of external
fistula and number of fistula in AFP group were remarkably
different from that in incision-thread-drawing group (x*=7.597,
P=0.022).

Postoperative assessment

The detailed results about all indicators of postoperative
assessment were displayed in Table 2.

Healing rate and time

During the follow-up period, we found that 6 patients,
including 4 low simple anal fistulas and 2 high complex anal
fistulas, were not healed in AFP group, while 2 high complex
anal fistula patients were not healed in incision-thread-drawing
group, suggesting the number of failure operations and the
challenge of high complexity anal fistula in the two groups.
However, the healing rates were 76% (19/25 represented 19
patients healed and 25 patients involved in AFP treatments)
and 93% (25/27 represented 25 patients healed and 27 patients
involved in incision-thread-drawing treatments) in AFP and
incision-thread-drawing groups, respectively. And there were
no significant differences in healing rate between the two
groups (x>=2.745, P=0.098).

In addition, the length of healing was (31.96 £+ 2.54 d) in AFP
group, whereas that was (39.44 + 12.42 d) in incision-thread-
drawing group. Moreover, the medium healing time was 33 d
(rang 26~36 d) and 40 d (rang 26~36 d) in AFP and incision-
thread-drawing groups, respectively. By t-test analysis, we
discovered that there were a remarkably difference in the
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length of healing between the two groups (t=-3.06, P=0.005),
indicating that the recovery speed in AFP group was faster than
that in incision-thread-drawing group.

Scar area

The results exhibited a statistical difference (t=-8.74, P<0.001)
that the scar area was (0.33 + 0.12 cm?) in AFP group, but the
scar area was (3.06 £ 1.62 cm?) in incision-thread-drawing
group. Therefore, these data revealed that the invasive
impairment in AFP treatment was obviously lower than that in
incision-thread-drawing group.

Anus function

The anus function was evaluated by preoperative and
postoperative Wexner score between the two groups. The data
presented that the anal function score was 0 (range 0~0) in
AFP group and 4 (range 0~16) in incision-thread-drawing
group. Hence, there were notably changes in anus function
between the two groups (Z=-4.88, P<0.001). Furthermore,
none of patients with AFP treatment didn’t manifested anal
discharge, anus itching and anus damp, but patients with
incision-thread-drawing had the above symptoms. Thereby,
these data implied that it was better to maintain the anus
function in anal fistula with AFP operation.

—®— incision-thread-drawing proced
-B- AFP

NRS scroe

times (day)

Figure 1. Comparisons of NRS score between AFP and incision-
thread-drawing operations.

Postoperative pain

The evaluation of the preoperative pain showed that there were
no significant differences in NRS score between AFP and
incision-thread-drawing operations. Moreover, the NRS scores
in patients with AFP operation were gradually decreased over
time except for the first day when parecoxib sodium was given
to relieve pain once a day (Figure 1). Nevertheless, the NRS
scores in patients with incision-thread-drawing operation were
also declined with time except for the first and third day when
ketorolac tromethamine or parecoxib sodium was used to

620

Fang/Miao/Hu/Jin/Hu/Jin/Zhuge/Zheng

relieve pain twice a day (Figure 1). At other days after surgery,
the patients of the two groups were commonly administrated
with celebrex or didofence sodium enteric-coated tablets to
alleviate pain (Figure 1). Overall, the NRS scores at every day
of one month after AFP surgery were significantly lower than
those after incision-thread-drawing surgery (P<0.001).

The absorption of AFP

As shown in Figure 2A, it was found that a cable-like high
signal was located in bottom left of anus which represented
anal fistula before AFP surgery, while in Figure 2B, it was
discovered that the scar tissue had been formed in original
fistula location and anal fistula has also been partially absorbed
after 6 months of AFP surgery.

Figure 2. MRI scanning pictures of anal fistula. (4) Anal fistula
before AFP surgery. (B) Anal fistula after 6 months of AFP surgery.

Table 1. The clinical data of two group’s patients.

Clinical data AFP (25 cases) Incision-thread-drawing (27 cases)
Age 36.56 + 10.56 37.48 £ 14.29
Male/female 22/3 25/2

Duration (month) 4 6

Median (1-12) (0.23-60)
External fistula (n)

Front 5 6

Lateral 9 18"

Back 1 3

Length of the fistula 7.14 +1.91 7.18+2.18
(cm)

<7 15 16

>7 10 1

Types of fistula (%)

High  anal fistula (9, 14) (10, 10)
(complex, simple)

Low anal fistula (0, 2) (2, 5)

(complex, simple)
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Number of external

orifice
n=1 21 20
n>1 4 7

Number of fistula

n=1 21 16"

n>1 4 1

"P<0.05 vs. AFP.

Table 2. Two groups of postoperative evaluation index contrast.

Contrast indicators AFP Incision-thread-drawing

Number of healing

Heal 19 25
Inefficient 6 2

Healing time (d) 3196254  39.44 +12.42"
Median healing time (d) 33 40

Range (d) (26-36) (21-68)
Scar area (cm?) 0.33+0.12 3.06 +1.62"
Anus function (median) 0 4"

Range (0-0) (0-16)

After the wound healing

Anal discharge 0 2"

Anus itching 0 5"

Anus damp 0 4"

"P<0.05 vs. APF and “P<0.01 vs. APF.

Discussion

Although anal fistula is a common disease in anorectal, the
treatment methods of anal fistulas have remained a perplexing
medical challenge because their lower healing rate, higher
recurrence rate and serious faecal continence impairments [11].
Therefore, a large amount of anorectal surgeons constantly
sought for the new technology to improve the -clinical
outcomes of anal fistula treatments over the past decades. AFP,
a natural biomaterial harvested from porcine small intestine,
could be fabricated into a biomedical product of various shapes
and thickness [12]. It has been reported that AFP might be
considered as a new therapeutic technology for anal fistula
treatments due to it is an absorbable material and has an
inherent resistance to infection [13]. For example, Champagne
et al. demonstrated that cryptoglandular fistulas patients
obtained a successful closure with an overall success rate of
83% by using AFP made of cell-free matrix freeze-dried pig
small intestinal submucosa [14]; many surgeons have used
AFP to treat Crohn’s disease patients [15] and Acquired
Immune Deficiency Syndrome (AIDS) patients [16] with anal
fistula and obtained a better curative effect. Hence, AFP may
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be a promising application in clinic for anal fistula treatments.
In present study, our results showed that there were no
significant differences in healing rates between AFP treatments
and incision-thread-drawing treatments. It is well known that
preconditions of a successful anal fistula surgery include the
internal orifice position, the length of the anal fistula and the
depth of the fistula [17]. When the internal orifice position is
higher than the dentate line, the length and depth of the anal
fistula would be longer, thereby the successful rate of its
surgery might be higher. However, these indicators were not
remarkably difference in the two groups, which might be lead
to no differences in the healing rates stated above.
Additionally, the total and median healing time of AFP
operation was both shorter than these of incision-thread-
drawing operation. Moreover, a meta-analysis revealed that
AFP surgery could obviously reduce the healing rate of
patients with a complex anal fistula from 24.5 £ 5.5d to 7.5 +
3.5 d [18]. Thus, these findings suggested that AFP might be
an effective procedure for anal fistula patients.

Postoperative complications, including bleeding, anus itching,
auns damp, urinary retention, anal discharge, pain and faecal
impaction, etc., are also important indexes to further evaluate
the clinical efficacy of these surgeries [19]. Our data verified
that no obvious complications occurred in AFP group, but
some patients with incision-thread-drawing operations were
induced the complications, such as anal discharge, anus itching
and anus damp. Hence, these data indicated that AFP
treatments might have a better prognosis for anal fistula
patients. In addition, there currently were no reports on the
comparative assessment of postoperative pain between AFP
operation and incision-thread-drawing operation, thereby the
degree and the duration of postoperative pain for the first time
were also assessed by NRS scores in the two groups in this
study. The results uncovered that the NRS scores in AFP group
were notably less than these in incision-thread-drawing group
at every day of the first month after operations, implying that
AFP treatment could further alleviate postoperative pain as
compared to incision-thread-drawing treatment. Furthermore,
during the incision-thread-drawing procedure, surgeons should
carefully cut the sphincter, made a long fusiform incision at the
external orifice and remove the damaged tissues around fistulas
[4,20]. Nevertheless, the above processes were not done in
AFP procedure. Therefore, these results turned out that AFP
surgery possesses obvious advantages in reducing invasive
injures and postoperative pain. However, the long-term clinical
efficacy of AFP is still unknown in this study because it lacked
of sufficient patients with AFP treatments and the follow-up
visit only persisted 3 months. Furthermore, accumulating
evidence demonstrated that the recurrence rate in complexity
anal fistula patients following AFP surgery significantly
elevated concomitant with the prolongation of follow-up time
[11,18]. Thus, it is necessary to further confirm our results that
AFP is a good choice for treating anal fistula patients by
increasing the number of patient with AFP operation and
prolonging the length of follow-up time.

Taken together, we revealed that in comparison with incision-
thread-drawing operation, AFP had an easier operation, made a
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smaller surgical trauma, shortened the healing time and
avoided the anus function impairments. However, based on
these results analysed by a retrospective analysis, in-depth
investigations need to further confirm the accuracy of our
conclusion by larger samples and multi-centered randomized
controlled trials, etc. in the future.
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