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 Background: An anal fistula plug is a sphincter-sparing procedure that uses biological substances to close an anorectal fis-
tula. This study aimed to evaluate the long-term therapeutic effect of an anal fistula plug procedure in patients 
with trans-sphincteric fistula-in-ano and to determine the risk factors affecting fistula healing.

 Material/Methods: A single-center retrospective study was performed assessing long-term treatment outcomes of patients with 
low trans-sphincteric anal fistulas who initially underwent anal fistula plug procedures between August 2008 
and September 2012. Risk factors affecting fistula healing were identified using univariate and multivariate 
analyses.

 Results: A total of 135 patients who had low trans-sphincteric anal fistulas and underwent anal fistula plug procedures 
were analysed. The overall healing rate was 56% (75/135) with a median follow-up time of 8 years (range, 
72–121 months). The primary reasons for treatment failure were plug extrusion (n=12, 20%) and surgical site 
infection (n=9, 15%), occurring within 30 days after surgery. Multiple logistic regression analysis showed that 
the duration of anal fistula ³6 months was significantly associated with treatment failure using an anal fistula 
plug (OR=3.187, 95% CI: 1.361–7.466, P=0.008). Of the patients who failed initial treatment with an anal fis-
tula plug, 6 (9%) had anal fistulas that healed spontaneously after 2–3 years without additional treatment.

 Conclusions: As a sphincter-preserving procedure, the anal fistula plug can effectively promote healing of low trans-sphinc-
teric anal fistulas. The long-term efficacy is good and the procedure warrants wider use in clinical practice.
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Background

An anal fistula is one of the most common diseases of the 
anus, and although the exact incidence is difficult to ascer-
tain, rates of 2 per 10 000 persons have been reported [1]. 
Treatment of complex anal fistula remains a challenge. The 
ideal goal of treatment is to eliminate the anal fistula, while 
minimizing damage to the anal sphincter and preventing anal 
incontinence [2]. Surgery has been the mainstay of treatment, 
and a number of procedures are advocated for the treatment 
of anal fistulas, with variable healing rates and different treat-
ment effects [3].

Conventional procedures for treating anal fistulas include fis-
tulotomy, fistulectomy, cutting setons, and mucosal advance-
ment flap; the treatment success rate of which has been shown 
to be up to 90% [4]. However, due to the large trauma of tra-
ditional procedures, the anal sphincter is easily injured during 
surgery, and patients were prone to develop anal dysfunction 
postoperatively [3,5,6]. To preserve maximum function of the 
anus and reduce postoperative complications, several sphinc-
ter-preserving techniques have been introduced and applied 
over the past decade [7]. Among these techniques, the anal 
fistula plug was developed to offer a simple surgical proce-
dure for sphincter-preserving anal fistula treatment, which was 
first described by Johnson et al. [8] in 2006. Johnson et al. con-
ducted a prospective cohort study to compare treatment ef-
fect between the anal fistula plug and fibrin glue, showing that 
the healing rate of anal fistula plugs was significantly higher 
than that of fibrin glue (87% vs. 40%, P<0.05), and this pro-
vides a new idea for minimally invasive treatment of anal fis-
tula. Since then, an increasing number of researchers began to 
use anal fistula plugs to treat anal fistulas. Subsequently, the 
2007 Chicago consensus introduced indications for anal fis-
tula plugs and recommended using anal fistula plugs to treat 
trans-sphincteric anal fistulas [9].

The anal fistula plug is made of biological materials, including 
acellular dermal, porcine small-intestine submucosa, or new 
bioabsorbable synthetic materials, which exhibited weak levels 
of immunogenicity and promoted the formation of new blood 
vessels and epithelialization, and had some ability to toler-
ate infection in chronically infected wounds [10–12]. Several 
studies demonstrated that the anal fistula plug has the char-
acteristic of simple operation, mild pain, preservation of the 
anal sphincter, and repeatable application [11–13]. In addition, 
a multicenter randomized controlled trial by Jayne et al. [14] 
showed that the healing rate and quality of life scores were 
similar between the anal fistula plugs group and the surgeon’s 
preference group (including advancement flap, cutting seton, 
and fistulotomy).

At present, there are many studies involving anal fistula plugs. 
However, these studies have the limitation of short follow-up 
time and small sample size, and the long-term success rate 
of the anal fistula plug procedure remains to be further as-
sessed [15]. Our study aimed to evaluate the long-term ther-
apeutic effect of anal fistula plugs and to determine the risk 
factors affecting anal fistula healing.

Material	and	Methods

Patients

We retrospectively reviewed the clinical data from patients 
who had a low trans-sphincteric anal fistula and underwent 
initial anal fistula plug procedures between August 2008 and 
September 2012. The clinical data were obtained by medical 
record review.

This study was approved by the Ethics Committee of Beijing 
Chaoyang Hospital, Capital Medical University, Beijing, China 
(reference number: 2018-ke-284). All enrolled patients gave 
informed consent for use of their data in this study.

Patients were eligible for inclusion if they had a trans-sphinc-
teric anal fistula for the first time and were initially treated by 
anal fistula plugs, had complete case information, and had not 
received any other treatment previously. The fistulas were clas-
sified according to the St James University Hospital (SJUH) [16] 
and Garg [17] classifications (Table 1). Low trans-sphincteric 
was defined as a fistula that crosses both sphincters or the 
external anal sphincter in the lower one-third of the anal ca-
nal, and high trans-sphincterics were defined as fistulas that 
cross both sphincters or the external sphincter in two-thirds 
of the anal canal [18]. Patients were excluded if they had fis-
tulas related to Crohn’s disease or ulcerative colitis, anorectal 
tumours, or they had undergone surgical incision and drain-
age for acute perianal infections within the last 3 months. The 
physical examination, endoscopy, ultrasonography examina-
tion, or magnetic resonance imaging (MRI) were undertaken 
for all patients to confirm fistula complexity before surgery.

Surgical technique

All patients had digital rectal examinations to ensure the po-
sition and direction of the fistula before surgery and were giv-
en lactulose oral solution as mechanical bowel preparation on 
the day before surgery. A single dose of broad-spectrum anti-
biotic (cefoxitin) was administered to all patients before sur-
gery. All procedures were performed by trained surgeons and 
were conducted under epidural or lumbar anaesthesia in the 
left lateral decubitus position.
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The anal fistula plugs used consisted of a human acellular der-
mal matrix and were obtained from Ruinuo (Qingyuanweiye 
BioTissue Engineering, Ltd., Beijing, China). The technique for 
insertion of the anal fistula plug was similar to the method 
described by Song et al. [19]. All surgical procedures were per-
formed independently by the surgeon. The fistula probe or hy-
drogen peroxide instillation was used to identify fistula tracts 
and internal and external openings. Gentle mechanical debride-
ment was performed with a blunt curette to remove the ne-
crotic tissue, taking care not to enlarge the track. Hydrogen 
peroxide and sterile saline were used to repeatedly irrigate 
the fistula. The anal fistula plug was filled into the fistula and 
sutured with a figure-eight 2-to-0 Vicryl suture to ensure the 
plug was fixed in the internal opening of the fistula, avoiding 
extrusion of the plug. Plugs were trimmed at the external fis-
tula so they were flush with the skin. The external opening was 
left open to ensure adequate drainage, and the wound was 
covered with sterile gauzes. All patients were prophylactical-
ly given broad-spectrum antibiotic (cefoxitin) and metronida-
zole for 1 day after surgery, and oral analgesics (e.g., non-ste-
roidal anti-inflammatory drugs) were given as need. Patients 
were instructed to avoid strenuous activity, sexual activity, ex-
ercise, and lifting weights for the first postoperative month.

Outcome	measures

All patients were regularly evaluated for healing and recur-
rence of anal fistula postoperatively by clinical and physical 
examination and by endoscopy (plus an EAUS if needed) in 
the outpatient department, according to the following sched-
ule: 1 week, 1–3–6–12 months, and then recommended year-
ly thereafter. There was no protocol for routine postopera-
tive MRI at our center. Success (fistula healing) was defined 
as complete resolution of symptoms with no sign of leakage, 

closure of the internal opening on anoscopy, closure of the ex-
ternal opening on perineal examination, and the absence of 
infection or abscess formation at a minimum of 6-month fol-
low-up [11]. Treatment failure was defined as anal fistula plug 
extrusion, persistence of symptoms, or development of an ab-
scess or infection requiring additional surgery [14]. Recurrence 
was defined as the reappearance of an abscess arising in the 
area or obvious evidence of fistulation after healing of the 
anal fistula [11].

Statistical analysis

Statistical analysis was performed using SPSS software (ver-
sion 23.0 for Windows). The t test was used for measurement 
data with a normal distribution, and the Wilcoxon rank sum 
test was used for measurement data that did not conform to 
normal distribution. Enumeration data were analyzed using the 
chi-square test. Kaplan-Meier method was used to draw the 
survival curve and describe the cumulative cure of patients; 
the variables with statistically significant differences between 
the 2 groups were included in the multivariate logistic regres-
sion analysis. P<0.05 was considered statistically significant.

Results

Between August 2008 and September 2012, 135 consecutive 
patients underwent anal fistula plug procedures for anal fis-
tulas at our institution. The type of anal fistula in all includ-
ed patients was low trans-sphincteric anal fistula. All anal fis-
tulas were grade I according to Garg classification, and were 
grade III according to St James’s University Hospital (SJUH) 
classification.

Classifications St James’s University Hospital Garg

Grade I Simple intersphincteric – Low linear (intersphincteric or transsphincteric)

Grade II Complex intersphincteric
–  Low complex fistula with abscess, multiple tracts or horseshoe tract 

(intersphincteric or transsphincteric)

Grade III Simple transsphincteric
– High linear transsphincteric fistula
– Fistula with comorbidities*

Grade IV Complex transsphincteric
–  High transsphincteric fistula with either abscess, multiple or horseshoe 

tract

Grade V Supralevator
– Supralevator fistula
– Suprasphincteric fistula
– Extrasphincteric fistula

Table 1.  The classifications of anal fistulas. Anal fistulas were classified according to St James University Hospital (SJUH) and Garg 
classification criteria.

Low fistula – less than 1/3 of external sphincter involvement, High fistulas – >1/3 sphincter involvement. * Comorbidities: associated 
Crohn’s disease, sphincter injury, post radiation exposure or anterior fistula in a female.
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The median follow-up period was 8 years (range, 72–121 
months). The overall healing rate at the time of last follow-up 
was 56% (75/135), and there were no recurrences in 75 pa-
tients with healed anal fistula. Kaplan-Meier survival analy-
sis showed that with the extension of time, the total number 
of patients who reached the healing standard and were with-
out recurrence gradually increased, and the anal fistula heal-
ing rate gradually increased. Finally, the healing rate was sta-
ble at about 56% (Figure 1).

The primary reasons for treatment failure using anal fistula 
plugs were plug extrusion (n=12, 20%) and surgical site infec-
tion (n=9, 15%), which occurred within 30 days after surgery. 
The reasons for treatment failure in other patients were un-
clear. All 60 patients who failed treatment refused to be treated 
with an anal fistula plug again: 6 refused further treatment, 33 
underwent fistulectomy, 9 underwent the cutting seton proce-
dure, and 12 had no information on further treatment. Of the 
33 patients opting for fistulectomy, 32 had fistula healing; all 
9 patients who were treated by cutting seton procedure had 
a successful outcome.

The 135 patients were divided into healed (75 cases) and non-
healed groups (60 cases). A comparison of patients in the 
healed group to the non-healed group showed the following 
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Figure 1.  Long-term healing rate of anal fistula plugs for the 
treatment of trans-sphincteric anal fistulas. Kaplan-
Meier survival analysis showed that with the extension 
of time, the total number of patients reached the healing 
standard and without recurrence gradually increased, 
and the anal fistula healing rate gradually increased. 
Finally, the healing rate was stable at about 56%.

Variables Healed	group	(n=75) Unhealed	group	(n=60) P

Male to Female ratio 72: 3 54: 6 0.298*

Age at time of surgery (years), median (range)  40.2 (23–69)  37.8 (15–55) 0.224**

BMI (kg/m2), mean±standard deviation 25.94±2.84 26.33±4.81 0.654#

Blood leucocytes (109/L), median (range)  6.6 (4.6–9.2)  7.0 (4.5–11.3) 0.681**

Hemoglobin (g/L), median (range)  152.9 (127–167)  156.6 (123–192) 0.048**

Thrombocyte (109/L), median (range)  211.3 (117–288)  221.2 (123–287) 0.258**

Albumin ³35 g/L, n (%)  69 (92)  60 (100) 0.069*

Fasting blood-glucose (mmol/L), median (range)  5.5 (4.1–12.1)  5.1 (4.2–7.5) 0.789**

Smoking, n (%)  33 (44)  21 (35) 0.289*

Alcohol consumption, n (%)  21 (28)  9 (15) 0.071*

Diabetes mellitus, n (%)  6 (8)  0 (0) 0.069*

Duration of fistula ³6 months, n (%)  48 (64)  51 (85) 0.006*

Distance between external Opening and anal verge 
(cm), median (range)

 2.5 (1–5)  2.8 (1.5–5) 0.016**

Table 2. Patient characteristics in relation to healed versus non-healed fistulas treated with an anal fistula plug.

BMI – body mass index; * Chi-square test; ** Wilcoxon rank sum test; # t-test. The 135 patients were divided into healed (75 cases) 
and non-healed groups (60 cases). The univariate analyses showed the following variables were associated with treatment failure of 
anal fistula plugs: higher hemoglobin level (P=0.048); duration of anal fistula ³6 months (P=0.006); and longer distance between the 
external opening and the anal verge (P=0.016).
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variables to be associated with treatment failure of anal fistula 
plugs: higher hemoglobin level (P=0.048); duration of anal fis-
tula ³6 months (P=0.006); and longer distance between the ex-
ternal opening and the anal verge (P=0.016; Table 2). Multiple 
logistic regression analysis showed that the duration of anal 
fistula ³6 months was an independent risk factor for treat-
ment failure using the anal fistula plug (OR=3.187, 95% CI: 
1.361–7.466, P=0.008). Anal fistulas were less likely to heal 
with the use of anal fistula plugs when the duration of anal 
fistula was more than 6 months (Table 3).

During the follow-up, it was found that the anal fistulas of 
6 patients (9%) did not heal after the initial treatment with 
an anal fistula plug and the anal fistula plugs were extruded, 
which was considered as treatment failure. However, these 
6 patients’ anal fistulas ultimately recovered spontaneously 

without other treatment, including 3 patients who recovered 
spontaneously 2 years after surgery and 3 patients who healed 
spontaneously 3 years after surgery.

From 2008-2012, the annual success rate of anal fistula plugs 
was 50% (3/3), 62% (24/39), 42% (24/57), 80% (12/15), and 
67% (12/18), respectively. With the increase in the number of 
cases and collective surgical experience, the long-term heal-
ing rate of anal fistula plugs shows an increasing trend year-
by-year (Figure 2).

Discussion

In our study, 135 patients with trans-sphincteric anal fistu-
las were treated with anal fistula plugs and had an adequate 
follow-up, 56% of whom had successful anal fistula closure 
at the time of the last follow-up evaluation; the median fol-
low-up time was 8 years (range, 72–121 months). The dura-
tion of anal fistula ³6 months was an independent risk factor 
for treatment failure using the anal fistula plug. Some pa-
tients had spontaneous anal fistula healing with initial fail-
ure of treatment. This study had the one of the largest sam-
ple of patients with low trans-sphincteric anal fistulas had a 
long follow-up period.

Since the anal fistula plug was initially introduced and recom-
mended for the treatment of anal fistulas, the success rates 
varied widely in different studies. Han et al. [20] used human 
acellular dermal matrix plugs to treat complex high trans-
sphincteric anal fistulas with a single track, with a median fol-
low-up of 19.5 (range 11–46) months. The results of the study 
showed that overall success rate was 54.4% (62/114), and no 
mortalities or major complications were observed. The inexpe-
rience of surgeons, smoking, and long distance between exter-
nal opening and anal verge were possible causes of treatment 
failure in anal fistula plugs. A multicenter study investigated 
the long-term efficacy of the Gore Bio-A synthetic plug in the 
treatment of anal fistulas, and all fistulas were trans-sphinc-
teric and cryptoglandular in origin. After 1 year of follow-up 
evaluations, the healing rate was 52% (31 of 60 patients) [21]. 
However, the results of some studies were not encouraging. 
A multicenter study involving 126 patients reported that the 
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Figure 2.  The relationship between the healing rate of an anal 
fistula plug and year. From 2008-2012, the annual 
percent healing rate of an anal fistula plug was 50% 
(3/3), 62% (24/39), 42% (24/57), 80% (12/15), and 
67% (12/18), respectively. The long-term healing rate 
of an anal fistula plug shows an increasing trend 
year-by-year..

Variable OR	(95%	CI) P

Hemoglobin (each 1 g/L increase) 0.978 (0.949–1.007) 0.138

Duration of fistula (mo, ³6/<6) 3.187 (1.361–7.466) 0.008

Distance between external Opening and anal verge (each 1 cm increase) 0.939 (0.675–1.305) 0.707

Table 3. Multiple logistic regression analyses of potential predictors of anal fistula plug success.

OR – odds ratio; CI – confidence interval. Multiple logistic regression analysis showed that the duration of anal fistula ³6 months was 
an independent risk factor for treatment failure using the anal fistula plug (OR=3.187, 95% CI: 1.361–7.466, P=0.008).
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healing rate of anal fistula plug insertion was 24% with a me-
dian follow-up time of 13 months [22]. Infection and abscess 
formation may be significant causes of treatment failure. The 
randomized clinical trial by Bondi et al. [23] showed that the 
recurrence rate with the anal fistula plug procedure was sig-
nificantly higher than with mucosal advancement flap surgery 
at 12 months after surgery (66% vs. 38%, p=0.006). In addi-
tion, a systematic review involving 6 studies showed that the 
fistula healing rate of anal fistula plugs varied from 15.8% to 
72.7% at a follow-up ranging between 2 and 19 months [24].

In our study, the long-term healing rate of anal fistula plugs 
was 56% with a median follow-up time of 8 years, which is 
an acceptable result. The anal fistula plug procedure has ad-
vantages of simple and repeatable application, minimal dis-
comfort, few complications, and subsequent surgical options 
if needed [25]. The primary reasons for failure were plug ex-
trusion and infection, which requires us to strengthen the plug 
fixation during surgery, regularly change dressings postoper-
atively to ensure unobstructed drainage, and prolong the use 
of antibiotics if necessary.

A prospective study included 363 patients with a high anal 
fistula and treated with a cutting seton, and the duration of 
symptoms varied from 3–21 months. The authors found that 
there was no significant difference between the duration of 
anal fistula and the anal fistula healing rate [26]. Another 
study, by Rosen et al. [27], showed that the median duration of 
symptoms of the trans-sphincteric fistula-in-ano was 6 (1–84) 
months, which had no significant correlation with anal fistu-
la healing. In the present study, multivariate analysis showed 
that the duration of anal fistula ≥ 6 months was an indepen-
dent risk factor for anal fistula healing, which has not been re-
ported in a previous study. We consider that when anal fistula 
duration is more than 3 months, and the infection is effective-
ly controlled, treatment with anal fistula plug insertion for pa-
tients with anal fistulas should be initiated as early as possi-
ble. Because at this point the degree of fibrosis in the lining 
of the fistula is low, there is less infectious granulation tissue 
and necrotic substances, and the number of fistula branches 
is also less. The fistula can be cleaned thoroughly, which is 
beneficial for healing of the anal fistula. Furthermore, it was 
recommended in the consensus on the treatment of anal fis-
tula plugs that better control of acute inflammation or infec-
tion is more conducive to promoting anal fistula healing [4,9].

In our study, it was worth noting that 6 patients with trans-
sphincteric anal fistulas healed spontaneously within 2–3 years 
after failure of initial treatment, during which time no other 
treatment was received. Similarly, Stamos et al. [28] reported 
that the healing time of anal fistulas in some patients after 
anal fistula plug insertion was significantly prolonged (more 

than 1 year), and eventually the anal fistula healed without 
additional treatment. This may be because there is still a small 
amount of necrotic material or infectious granulation tissue 
remaining in the fistula postoperatively, which delays heal-
ing of the anal fistula. Lenisa et al. [29] noted that persistent 
discharge of clear fluid can occur for several weeks after plug 
insertion, which might affect healing of the anal fistula, but 
does not necessarily indicate that the anal fistula plug treat-
ment has failed. Therefore, we consider that the anal fistula 
plug may contribute to fistula healing by promoting the re-
production of new vessels and fibroblasts, and resists infec-
tion [20]. The reason for spontaneous healing of anal fistulas 
might be that the effective components, such as growth fac-
tors produced by residual biological materials, play a role in 
promoting the healing of anal fistulas, but the specific mech-
anism needs to be defined.

As a sphincter-preserving procedure, treatment with anal fis-
tula plug insertion not only promotes anal fistula healing, but 
also minimizes injury to the anal sphincters and preserves op-
timal function. Important technical steps in the successful per-
formance of a complex anal fistula plug repair are thorough de-
bridement of the fistula tract, prevention of plug dislodgment, 
and maintaining drainage [30]. From 2008 to 2012, the heal-
ing rate of anal fistula plugs has shown an increasing trend. 
We consider that with the increase in the number of cases 
and the proficiency of operative techniques, the healing rate 
of anal fistula plugs will gradually increase.

This study has some limitations. A major limitation was that 
this was not a comparative study but rather was a retrospective 
case series; selection bias was therefore inevitable. Secondly, 
we used anoscopy and physical examination to confirm the 
healing, but did not perform MRI. Thirdly, the assessor who 
evaluated the healing who was clearly non-blinded, so this was 
necessarily a subjective assessment, which likely added bias. 
Finally, the lack of data on continence status is a shortcoming.

Conclusions

Among 135 patients with low simple trans-sphincteric anal 
fistulas treated with anal fistula plugs, the success rate was 
56% with a median follow-up of 8 years. The long-term effi-
cacy of the treatment is worthy of recognition. Thus, we sug-
gest that an anal fistula plug is a reasonable option for clo-
sure of trans-sphincteric anal fistulas.
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