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Background: Surgery is the clinically preferred treatment for high perianal abscesses. Incision and seton 
drainage improve the cure rate and reduce recurrence. We aimed to systematically evaluate the clinical effect 
and safety of incision and seton drainage in the treatment of high perianal abscess.
Methods: China Knowledge Network (CNKI), WanFang database, VIP database, PubMed, and Cochrane 
Library were searched and all relevant Chinese and English language documents until July 2021were 
retrieved. All records that described randomized clinical trials (RCTs) of incision and seton drainage for the 
treatment of high perianal abscess were eligible. Documents that met the inclusion criteria were evaluated 
for bias using the Cochrane Collaboration Risk Evaluation Standard, and Revman5.4 software was used to 
analyze the data.
Results: Fourteen RCTs were included. The results of nine studies showed that the clinical cure rate of 
the incision-seton group was higher than that of the incision-drainage group (P<0.05). Seven studies showed 
that the wound healing time of the incision-seton group was shorter than that of the incision-drainage group 
(P<0.05). Four studies showed that the visual analogue scale (VAS) score of the incision-seton group was 
lower than that of the incision-drainage group (P<0.05). Five studies showed that the Wexner score of the 
incision-seton group was lower than that of the incision-drainage group (P<0.05). Six studies showed that 
the formation rate of anal fistula in the incision-seton group was lower than that in the incision-drainage 
group (P<0.05). Six studies demonstrated that the recurrence rate of abscess in the incision-seton group 
was lower than that in the incision-drainage group (P<0.05). Seven studies showed that the incidence of 
adverse events in the incision-seton group was lower than that in the incision-drainage group (P<0.05). Five 
studies demonstrated that the length of stay in the incision-seton group was shorter than that of the incision-
drainage group (P<0.05).
Discussion: The choice of surgical methods in clinical research has always been controversial. The 
incision-seton method can effectively and safely treat high perianal abscess. However, the results of this 
meta-analysis still leave some gaps in the evidence. More large-sample, high-quality, and multi-center RCTs 
are needed.
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Introduction

High perianal abscess refers to a perianal abscess with the 
levator ani muscle as the boundary, where the infection 
space of the abscess involves the deep retrorectal space and/
or the submucosal space of the rectum and/or the perianal 
abscess above the levator anus of the pelvic rectal space 
abscess (1). The 2016 edition of the American College of 
Colorectal Surgeons’ “Guidelines for the Treatment of 
Perianal Abscess, Anal Fistula, and Rectovaginal Fistula” 
points out that incision-drainage is the most important 
method for the treatment of perianal abscess (2). However, 
it is difficult to apply simple incision and drainage for 
high perianal abscesses in clinical practice (3). On the one 
hand, in terms of diagnosis, because high perianal abscesses 
often invade the levator ani muscle, and their location 
is deeper in the intestinal cavity, the distance from the 
anal edge is higher, and there are often no obvious signs 
outside the perianal area. Perianal abscesses are easy to be 
misdiagnosed, treatment is often delayed, which can lead 
to spreading of pus and even severe complications such 
as sepsis and necrotizing fasciitis (4). On the other hand, 
in terms of treatment, although incision and drainage can 
further drain the pus and avoid subsequent extension of the 
infection, because the perianal abscess involves a higher 
position of the anal muscle layer, it may be difficult to use a 
low incision and drainage to achieve thorough drainage and 
avoid the spread of inflammation and infection (5). As such, 
due to the incomplete treatment of necrotic abscess cavity 
and infective space, perianal swelling and pain are often 
recurring subsequently or, if left behind, form high complex 
anal fistulas (6,7).

Surgery is the first choice for the clinical treatment of 
high perianal abscess. The choice of surgical methods has 
always been controversial in clinical research (8). The main 
purpose of treatment is to cure perianal abscesses, while 
at the same time minimizing the patient’s pain, protect 
anal sphincter function and reduce the recurrence of high 
anal fistulas (6,9). At present, the most common surgical 
procedure in clinical practice is low incision and high 
seton-hanging (6). Seton-drainage refers to utility of seton 
through the fistula channels to drainage pus. Compared 
with common drainage, seton used in drainage is very thin 
which has little influence on the healing of fistula channel. 

The clinical application of incision-seton in the treatment 
of high abscesses has advantages such as improving the cure 
rate and reducing recurrence. However, due to the small 
sample size of a single study and the inconsistent results 

between studies, this article aims to analyze the relevant 
clinical publications by systematic analysis of clinical data 
to provide a comprehensive, systematic and standardized 
comparison of incision-seton with incision-drainage, and 
systematic evaluation of the clinical effect and safety of 
incision-seton in the treatment of high perianal abscesses. 

We present the following article in accordance with the 
PRISMA reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-2229).

Methods

Database

Chinese and foreign databases were searched. The Chinese 
databases were: China Knowledge Network (CNKI), 
WanFang database, VIP database, and the foreign language 
databases were: Cochrane Library and PubMed.

Retrieval strategy

Search terms for retrieval using the Chinese databases were: 
“perianal abscess” or “anal carbuncle” or “perianorectal 
abscess” or “perianorectal abscess” and “high position”, 
“seton” and “incision and drainage” and “pelvic rectal fossa 
abscess” or “retrorectal space abscess” or “high perianal 
abscess”, “thread hanging”, and the foreign language 
search formula was “Perianal Abscess and Seton”. From 
the establishment of each database to July 10, 2021, a 
comprehensive search of the Chinese and English databases 
was undertaken. The treatment group involved treatment 
of high perianal abscesses with low incision and high suture 
(including high solid suture, virtual suture, virtual and solid 
suture suture). The control group involved incision and 
drainage treatment.

Inclusion criteria

Study types
Prospective, randomized, controlled trials (RCTs). 
According to Cochrane criteria, trials were included 
regardless of whether or not blinding was used not, and 
only records in Chinese and English were included.

Research subjects
Patients who were diagnosed with high perianal abscess and 
underwent surgical treatment. Diagnostic criteria: Based 
on the diagnostic criteria of anal carbuncle [Treatment 

https://dx.doi.org/10.21037/apm-21-2229
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of Common Diseases (TCD) code: BWG040] in the 
“Guidelines for the Diagnosis and Treatment of Common 
Diseases in the Department of Anorectal Diseases of the 
Chinese Society of Traditional Chinese Medicine”, high 
perianal abscesses are bounded by the levator anus muscle, 
and the infection space involves the deep posterior space 
and/or the submucosal space of the rectum and/or the 
perianal abscess above the levator ani muscle of the pelvic-
rectal space abscess (10).

Intervention measures
The patients in treatment group received incision-
seton surgery (including real seton, virtual seton, and a 
combination of loose and cutting seton).

The patients in the control group received incision-
drainage surgery. According to the 2016 edition of the 
American College of Colorectal Surgeons’ “Guidelines 
for the Treatment of Perianal Abscess, Anal Fistula, and 
Rectovaginal Fistula”, incision and drainage is the most 
important method for the treatment of perianal abscess (2).

Outcome measures
(I) Cure rate, (II) wound healing time, (III) visual analogue 
scale (VAS) pain score, (IV) anal function Wexner score, (V) 
anal fistula formation rate, (VI) abscess recurrence rate, (VII) 
adverse event rate, and (VIII) hospitalization time.

Exclusion criteria

(I) Insufficient data, duplicate publication, non-RCT 
studies such as reviews, expert opinions, description of 
mechanisms, and case reports; (II) animal, pharmacological 
or pharmacokinetic experiments; (III) the treatment 
group received other treatment methods at the same 
time; (IV) included in the study were patients with cardio-
cerebrovascular or other serious organic diseases, mental 
illness, or complications.

Literature selection strategy

Two reviewers screened the literature and performed the 
quality evaluations independently and then cross-checked 
them. If there were any differences, they were resolved 
through discussion, and if necessary, a third party was 
consulted. The inclusion criteria were evaluated according 
to the Cochrane Collaboration Risk Evaluation Standards, 
including whether studies were randomized, whether 
allocation concealment was achieved, whether blinding was 

used, whether the outcome data were complete, whether 
the results of the study were selectively reported and any 
other sources of bias.

Statistical analysis

Revman5.4 software was used for data analysis. First, a 
heterogeneity test was performed by Revman5.4 software. 
If (P>0.01, I2<50%) this indicated that there were no 
statistically heterogeneous differences between the studies, 
and that use of a fixed model effects for meta-analysis were 
appropriate. If P<0.01 and I2>50%, this indicated that 
there was significant heterogeneity, and the reasons for the 
heterogeneity were searched for and eliminated as much as 
possible. If the reasons for the heterogeneity could not be 
found, a random effects model meta-analysis was used. Risk 
of literature bias was evaluated using a funnel chart.

Results

Literature search results

A total of 104 documents in English were found; after 
reading the title and abstract, all documents were included. 
A total of 130 Chinese language articles were retrieved from 
the VIP database, CNKI database, and WanFang database. 
Duplicates were removed, leaving a total of 69 articles. 
Forty-eight articles did not meet eligibility criteria, leaving 
21 articles. There are 14 RCTs and 7 retrospective studies, 
and these retrospective studies were excluded. A total of 14 
articles reporting prospective RCTs were included in this 
meta-analysis. The literature selection process and results 
are shown in Figure 1.

Basic characteristics of the included studies

A total of 14 studies were included in this article. Because 
the articles did not fully cover clinical efficacy (including 
statistics of indicators such as cure rate and recurrence 
rate), postoperative healing time, and anal function score 
indicators, we used separate statistical analyses. Among 
the 14 studies, nine studies with a total of 721 patients 
statistically compared surgical cure rates; seven studies with 
a total of 563 patients statistically compared wound healing 
time; four studies with a total of 266 patients statistically 
compared VAS pain scores; five studies with a total of 332 
patients statistically compared Wexner anal function scores; 
six studies with a total of 424 patients statistically compared 
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anal fistula formation rates; six studies with a total of 406 
patients statistically compared abscess recurrence rates; 
seven studies with a total of 463 patients statistically 
compared the incidence of adverse events; five studies with 
a total of 393 patients statistically compared length of stays. 
Basic characteristics of the included articles are shown in 
Table 1.

Evaluation of the quality of studies

All 14 studies were conducted in China. Of these, nine 
described the use of randomization methods and were 
rated as “low risk”, and the other research groups did not 
report specific randomization methods and were rated 
as “undefined”. None of the 14 studies clearly reported 

whether blinding was used. Five of them reported no cure 
rates and lacked statistics on clinical efficacy. None of the 
included studies showed selective bias (Figure 2).

Results of meta-analysis

Cure rate
A total of 9 studies with a total of 721 patients were 
included with cure rate as the outcome indicator (12,14,16-
19,21,23,24). The heterogeneity test results showed that 
the heterogeneity between the studies was large (P<0.0001, 
I2=76%), and as such a random effects model was used for 
the combined analysis. The results showed that the cure 
rate of the incision-seton group was higher. The difference 
was statistically significant, relative risk (RR) =2.76, 95% 

Figure 1 Flowchart of study selection. PICOS, participants, intervention, control, outcome and study design.
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CI: (1.89, 4.04), P<0.00001 (Figure 3).

Wound healing time
A total of seven studies with a total of 563 patients were 
included to compare wound healing time (11,14,15,17-

19,22). The results of a heterogeneity test showed that the 
heterogeneity between the studies was large (P<0.00001, 
I2=97%), such that a random effects model was used for 
the combined analysis. The results showed that the wound 
healing time of the incision-seton group was longer than 

Table 1 Basic characteristics of the literature included

Authors Year Surgery Case Gender Age (y) DD (d) DS Outcome

Li (11) 2018 IS 28 M 15, F 13 39.1±3.6 5.8±1.4 2015.1–2017.1 ②③⑤⑥⑦⑧

ID 28 M 16, F 12 38.7±3.8 5.5±1.3

Dong (12) 2016 IS 42 M 24, F 18 48.2±7.9 2.9±1.8 2015.1–2016.1 ③④⑥

ID 42 M 25, F 17 46.3±8.6 2.6±1.7

Xu (13) 2020 IS 20 M 13, F 27 35.4±2.0 (−) 2017.9–2019.7 ③④⑥⑦

ID 20 M 13, F 27 35.4±2.0 (−)

Ma (14) 2016 IS 43 M 33, F 10 35.4±1.3 (−) 2011.1–2015.9 ②③④⑥⑦

ID 43 M 32, F 11 35.2±1.5 (−)

Xu (15) 2020 IS 51 M 34, F 17 37.5±5.9 6.9±2.3 2017.3–2018.9 ②⑤

ID 51 M 32, F 19 36.3±5.8 6.2±2.4

Lin (16) 2011 IS 40 M 33, F 7 38.7±17.5 9.7±4.6 (−) ⑤⑥⑦⑧

ID 40 M 31, F 9 41.3±18.3 10.8±4.2

Zhang (17) 2017 IS 35 M 20, F 15 38.2±4.8 5.2±0.3 2014.1–2016.1 ②⑦⑧

ID 30 M 18, F 12 38.6±4.9 5.4±0.5

Yang (18) 2017 IS 64 M 39, F 25 38.2±1.3 7.0±0.2 2010.2–2016.11 ②⑧

ID 64 M 39, F 25 37.6±1.1 7.0±0.4

Tao (19) 2013 IS 32 M 21, F 11 34.8±6.3 5.6±2.4 2009.1–2012.12 ②⑧

ID 32 M 18, F 14 34.6±6.5 5.5±2.3

Wei (20) 2020 IS 16 (−) 36.1±7.2 (−) 2015.6–2016.5 ⑤⑧

ID 16 (−) 35.8±6.8 (−)

Liu (21) 2007 IS 36 M 60, F 14 19–45 (32.0) (−) 2004.1–unknown ⑤⑦⑧

ID 38 (−)

Li (22) 2019 IS 31 M 18, F 13 42.3±5.2 (−) 2013.2–2014.1 ②④⑦

ID 31 M 17, F 14 43.1±5.2 (−)

Song (23) 2005 IS 60 M 47, F 13 0.7–72 (35.7) 6–60 (8.5) 1998.5–2004.12 ⑤

ID 20 M 15, F 5 1–66 (36.3) 5–40 (9.1)

Sun (24) 2019 IS 30 M 25, F 5 39.1–7.6 6.5±2.0 2017.1–2018.12 ④⑥

ID 30 M 26, F 4 38.3±7.3 6.2±1.8

Notes: ① healing rate; ② wound healing time; ③ VAS pain score; ④ anal function Wexner score; ⑤ anal fistula formation rate; 
⑥abscess recurrence rate; ⑦ adverse event rate; ⑧ hospitalization time. IS, incision-seton; ID, incision-drainage; DD, duration of 
disease; DS, duration of study; M, male; F, female.
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that of the incision-drainage group. The difference was 
statistically significant, mean difference (MD) =−5.97, 95% 
CI: (−7.88, −4.06), P<0.00001 (Figure 4).

VAS pain score
A total  of four studies were included to compare 
postoperative VAS pain scores, with a total of 266 patients 
(11-14). The heterogeneity test results showed that the 
heterogeneity between the studies was large (P<0.00001, 
I2=99%). Therefore, a random effect model was used for 
the combined analysis. The results showed that the VAS 
score of the incision-seton group was higher than that of 
the incision-drainage group. The difference was statistically 
significant, MD =−1.30, 95% CI: (−2.16, −0.44), P=0.003 
(Figure 5).

Wexner anal function score
A total of five studies with a total of 332 patients were 

included to compare the rate of postoperative anal fistula 
formation (12-14,22,24). The results of a heterogeneity test 
showed that the heterogeneity among the studies was large 
(P<0.00001, I2=89%), and as such a random effects model 
was used for the combined analysis. The results showed that 
the Wexner score of the incision-seton group was higher 
than that of the incision-drainage group. The difference was 
statistically significant, MD =−0.82, 95% CI: (−1.05, −0.58), 
P<0.00001 (Figure 6).

Anal fistula formation rate
A total of six studies with a total of 424 patients were 
included to compare the rate of postoperative anal fistula 
formation (11,15,16,20,21,23). The heterogeneity test 
results showed that the heterogeneity between the studies 
was large (P=0.06, I2=53%), and as such a random effects 
model was used for the combined analysis. The results 
showed that the formation rate of anal fistula in the 
incision-seton group was higher than that in the incision-
drainage group. The difference was statistically significant, 
RR =0.14, 95% CI: (0.05, 0.34), P<0.0001 (Figure 7).

Abscess recurrence rate
A total of six studies with a total of 406 patients were 
included to compare the recurrence rate of postoperative 
abscess (11-14,16,24). The results of a heterogeneity test 
showed that the homogeneity among the studies was better 
(P=0.98, I2=0%), and as such a fixed-effect model was 
used for the combined analysis. The results showed that 
the recurrence rate of abscess in the incision-seton group 
was higher than that of the incision-drainage group. The 
difference was statistically significant, RR =0.13, 95% CI: 
(0.06, 0.27), P<0.00001 (Figure 8).

Incidence of adverse events
A total of seven studies with a total of 463 patients were 
included to compare the incidence of adverse events 
(11,13,14,16,17,21,22). The heterogeneity test results 
showed that the homogeneity among the studies was 
relatively good (P=0.82, I2=0%). Therefore, a fixed-effect 
model was used for the combined analysis. The results 
showed that the incidence of adverse events in the incision-
seton group was higher. The difference was statistically 
significant, RR =0.20, 95% CI: (0.09, 0.43), P<0.0001 
(Figure 9).

Length of hospital stay
A total of five studies with a total of 393 patients were 

Figure 2 Risk of bias.
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included to compare the length of hospital stays (11,16-19).  
The  heterogene i ty  te s t  re su l t s  showed that  the 
heterogeneity between the studies was large (P<0.00001, 
I2=96%), and as such a random effects model was used for 
the combined analysis. The results showed that the length 
of stay in the incision-seton group was longer than that of 
the incision-drainage group. The difference was statistically 
significant, MD =−8.36, 95% CI: (−10.87, −5.85), P<0.00001 

(Figure 10).

Publication bias analysis

In this study, the effective rate of the incision-seton in the 
treatment of high perianal abscess and research bias were 
analyzed. The results indicated that some studies showed 
evidence of publication bias, which may be caused by the 

Figure 3 Analysis of cure rate.

Figure 4 Analysis of wound healing time.

Figure 5 Analysis of VAS pain score. VAS, visual analogue scale.
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Figure 6 Analysis of Wexner anal function score.

Figure 7 Analysis of anal fistula formation rate.

Figure 8 Analysis of abscess recurrence rate.

difficulty in publishing negative results (Figure 11).

Discussion

According to the diagnostic criteria of anal carbuncle (TCD 
code: BWG040) in the Chinese Society of Traditional 
Chinese Medicine’s “Guidelines for the Diagnosis and 
Treatment of Common Diseases in the Area of Anorectal 

Diseases relating to Traditional Chinese Medicine”, it is 
pointed out that high perianal abscess refers to the levator 
anus muscle as the boundary, and the infection space of the 
abscess involves the deep rectum. In this case the perianal 
abscess is located above the levator ani of the space and/or 
the submucosal space of the rectum and/or the abscess of 
the pelvic rectal space (15). Because high perianal abscesses 
often invade the levator ani muscle, their location is deeper 
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in the intestinal cavity, and the distance from the anal 
edge is higher. There are often no signs outside the area 
of the perianal abscess, and as such it is easy for it to be 
misdiagnosed clinically or for a delay diagnosis to occur, 
leading to the spread of pus, if not serious complications 
such as sepsis and necrotizing fasciitis. Perioperative 
antibiotic therapy accelerates the healing of fistula, but the 

effect of antibiotic treatment alone is not ideal. 
According to the 2016 edition of the American College 

of Colorectal Surgeons’ “Guidelines for the Treatment of 
Perianal Abscess, Anal Fistula, and Rectovaginal Fistula”, 
incision and drainage is the most important method for 
the treatment of perianal abscess (16). However, in clinical 
practice it is difficult to apply simple incision and drainage 
for high perianal abscess. Although incision and drainage 
can further drain the pus and avoid further extension of the 
infection, because the perianal abscess involves a higher 
position of the anal ring muscle layer, complete drainage 
and avoidance of the spread of inflammation and infection 
may be difficult to achieve if the incision is low and. At the 
same time, due to incomplete treatment of the necrotic 
abscess in the cavity, perianal swelling and pain often recur 
subsequently or a high complex anal fistula develops.

Surgery is the first choice for clinical treatment of high 
perianal abscess. The choice of surgical methods in clinical 
research has always been controversial. The main purpose 
of treatment is to cure the perianal abscess, while at the 
same time minimizing the patient's pain, protecting the 
anal sphincter function and reducing the recurrence of high 

Figure 9 Analysis of Incidence of adverse events.

Figure 10 Analysis of length of hospital stay.

Figure 11 Analysis of publication bias.
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anal fistulas. This is especially important for high perianal 
abscess. At present, the most common clinical operation 
is low incision and high suture. This article systematically 
analyzes related published clinical data, comprehensively 
compares incision-seton and incision-drainage and 
systematically evaluates the clinical effect and safety of 
incision-seton in the treatment of high perianal abscess.

The surgical method of incision-seton is as follows: after 
administering anesthesia, a radial incision is performed at 
the most obvious location of the perianal abscess. After fully 
draining the pus, the index finger enters the abscess cavity 
deeply to separate the abscess cavity, the right-hand probe 
is directed to explore the abscess cavity, the left index finger 
penetrates the abscess cavity from the anus and guides the 
needle and fingers together to locate the inner opening of 
the abscess cavity. If the inner opening is protruded, the 
inner opening is cut once. If it is not protruded, the bottom 
of the abscess cavity should be explored. If the highest part 
of the cavity protrudes, the two sections are tightened using 
a rubber band. The surgical procedure corresponds to a 
process of chronic “strangulation” and drainage. Due to 
the continuous drainage of the rubber band, the purpose 
of smooth drainage is achieved. The continuous tightening 
stimulation of the rubber band applies to the sphincter and 
surrounding area. Tissue adhesion, to achieve the purpose 
of cutting and drainage, adhesion. Eventually the cure of 
perianal abscess is achieved and the risk of postoperative 
anal incontinence is reduced. 

A total of 14 RCTs meeting the eligibility criteria were 
included in this study. Some articles did not fully cover 
clinical efficacy (including statistics of indicators such as 
cure rate and recurrence rate), postoperative healing time, 
and anal function scores. Therefore, the authors used 
separate statistical analyses for each indicator. The results 
show that the incision-seton group had obvious advantages 
over the incision-drainage group. The surgical cure rate 
for the treatment of high perianal abscess was high, the 
wound healing time was short, pain was short-lived, hospital 
stays were short, and there were few postoperative adverse 
reactions. Functional scores, postoperative recurrence rates, 
and anal fistula formation rates were low, which provides 
credible medical evidence for the use of incision-seton in 
high perianal abscesses. With these results, we recommend 
that for patients with high perianal abscesses, incision and 
seton drainage should be first line choice. 

However, the results of this meta-analysis still leave 
some gaps in the evidence. When the quality of the studies 
reported in the articles was evaluated using the Cochrane 

quality assessment tool, it became apparent that none of the 
studies reported on whether blinding was used in this study.

Lack of blinding suggests a potential for bias, which may 
have affected the results and the strength of the evidence. 
Therefore, for the evaluation of the effectiveness of incision 
and thread-drawing in the treatment of high perianal 
abscess, more large-sample, high-quality, and multi-center 
RCTs are needed. The authors recommend that clinical 
investigators use blinding and allocation concealment in 
future trials to comprehensively enhance the accuracy and 
credibility of the research results.
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