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Abstract: Objective: To explore the efficacy of radical incision and drainage for patients with perianal abscess and
its effect on serum activin A (ACTA) levels. Methods: A total of 128 patients with perianal abscesses were randomly
divided into group A (radical incision and drainage, n = 64) and group B (simple incision and drainage, n = 64).
Results: Visual analogue scale (VAS) score, gas, postoperative persistent infection and wound healing time in group
A were significantly lower than those in group B (all P<0.001). Compared with group B, group A had significantly
higher effective treatment rates, but lower serum ACTA levels 3 days after operation and lower recurrence rate of
perianal abscess and anal fistula (P<0.001). Conclusion: The application of radical incision and drainage in patients
with perianal abscesses can effectively reduce postoperative pain, and also has the advantages of faster postopera-
tive recovery, lower incidence of adverse events and reduced inflammatory response. Radical incision and drainage
and serum ACTA levels 3 days after operation are key factors for the recurrence of perianal abscess and anal fistula

in patients with perianal abscesses.
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Introduction

Perianal abscess, is a common benign human
disease, and it is thought to develop from infec-
tion of the anal glands in 90% patients, which
can lead to the accumulation of pus in the peri-
anal tissues. The pus can spread to one or both
sides of the ischiorectal fossa, causing great
discomfort to patients [1-3]. Perianal abscess
is characterized by rapid formation and fast
progression, and its symptoms include fever
and defecation pain, which can seriously affect
patients’ quality of life [4, 5]. Although perianal
abscess is a benign disease, a delay in treat-
ment may cause a serious worsening of the
condition and a series of complications, even-
tually leading to poisoning, shock, and even
death [6].

Surgical incision drainage is a common treat-
ment for perianal abscess. After incision, the
abscess is drained, which makes the abscess
cavity and surrounding edema subside, thus
achieving the therapeutic effect [7]. However,

the long-term efficacy of simple incision and
drainage is limited, as this procedure can only
be used to drain the abscess under the super-
ficial skin, and it has a high incidence of post-
operative recurrence as well as a high risk of
anal fistula, and often results in a second sur-
gery for most patients [8]. Radical incision and
drainage involve the simultaneous treatment
of the abscess and anal gland, which can help
avoid a second operation, reduce the inciden-
ce of postoperative recurrence and promote
the recovery of patients [9]. Previous study has
shown that the prognosis of wound healing and
patients’ recovery can be negatively affected
by adverse factors after the body suffers inju-
ries, and thus affects the healing outcome
[10]. Activin A (ACTA) is a key regulator involved
in many biological processes, such as develop-
ment, homeostasis, inflammation and tissue
remodeling, and its level is closely related to
the inflammatory response [11].

Treatment for perianal abscess using incision
and drainage has been researched extensively
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[12, 13]. However, there are few studies on the
changes in ACTA levels and the risk factors for
recurrence after incision and drainage. This
study compared the efficacy of radical incision
and drainage and simple incision and drainage
for patients with perianal abscesses, and ana-
lyzed the changes in ACTA levels as well as the
risk factors for recurrence after operation.

Materials and methods
Patients

A total of 128 patients with perianal abscess-
es treated in Zigong Hospital of Traditional
Chinese Medicine from March 2016 to March
2018 were studied. Patients were randomly
divided into group A and group B (64 cases in
each group). There were 37 males and 27
females in group A, ranging in age from 21 to
83 years old, with an average age of 50.3+6.8
years. Their course of disease was 1-6 weeks
with an average of 2.4+0.6 weeks. In group B,
there were 35 males and 29 females, ranging
in age from 22 to 84 years old, with an average
age of 49.7+5.6 years. Their course of the dis-
ease was 1-5 weeks with an average of 2.3+
0.4 weeks. This study was approved by the
Ethics Committee of Zigong Hospital of Tradi-
tional Chinese Medicine and all patients sign-
ed the informed consent.

Inclusion criteria

Patients met the diagnostic criteria of perianal
abscess; patients were between 20 and 85
years old; patients had complete clinical data;
and patients received incision and drainage for
the first time.

Exclusion criteria

Patients were uncooperative during surgery;
patients had contraindications for surgery;
patients had other anorectal diseases, severe
organ dysfunction, connective tissue diseases,
hematopoietic disorders, endocrine and meta-
bolic disorders, cardiovascular and cerebrovas-
cular diseases, infectious diseases, malignant
tumors, systemic immune diseases; patients
with cognitive dysfunction and mental diseas-
es; patients who defecated more than three
times per day; and patients on immunosup-
pressants and/or anti-inflammatory medica-
tions within the past month.
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Methods

Patients in group B was treated with simple
incision and drainage. Specific methods: the
patient was placed in a lithotomy position and
left/right lateral position to administer epidural
anesthesia. A 2 cm radial incision was then
made at the anal verge, and the pus was
drained. The size of the pus cavity was obser-
ved and perianal skin was properly cut to pro-
mote the drainage of pus. Vaseline gauze
(Henan Piao’an Group Co., Ltd., China) was
placed in the abscess cavity to reduce exuda-
tion of pus from the wound and fully drain the
abscess. Fistulectomy was performed to ex-
cise the anal fistula after its formation.

Patients in group A were treated with radical
incision and drainage. Anesthesia and body
position were the same as those in group B. A
radial incision was made in the abscess, and
then the incision was continuously enlarged to
completely drain the abscess. Probes were us-
ed to observe the condition inside of abscess
cavity. Rectal mucosa and anal canal skin were
cut open along the direction of the probe. One
cm long cut above the mucosa internal opening
was then cut open, followed by incision of part
of the internal sphincter. After complete exci-
sion of the internal opening of the abscess cav-
ity, the necrotic tissues were debrided com-
pletely. The wound was washed repeatedly with
hydrogen peroxide solution (Guangdong Heng-
jian Pharmaceutical Co., Ltd., China). Finally,
iodoform gauze (Xinxiang Huaxi Sanitary Ma-
terial Co., Ltd., China) was placed in the abscess
cavity. Medications used to treat the wound
were changed routinely after operation to pro-
mote wound healing. No antibiotics were used
before and after operation. The patients were
followed up for 1 year after operation, and fol-
low-up calls were made every 1 month to moni-
tor recurrence.

Observation indexes

Visual Analogue Scale (VAS) was used to evalu-
ate the pain degree of the two groups 3 days
after operation [14]. A 10 cm line for pain scale
was drawn. There were two end-points, O re-
presented no pain and 10 represented the
most severe pain experienced by the patient.
Patients were asked to mark a line perpen-
dicular to the VAS line at the point that repre-
sented their pain.
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Table 1. Baseline information of group A and group B (n (%),

ment/total number of patients

X + sd) in each group * 100%.
Category S Y N Detection of ACTA levels
Sex 0127 0.722 Venous blood (3 mL) was drawn
Male 37(57.81)  35(54.69) from patients before operation,
Female 27 (42.19) 29 (45.31) 3 days and 10 days after opera-
Age (year) 0.281 0.596 tion and placed in vacuum blood
<38 33(51.56) 30 (46.88) collection tubes. The blood was
>38 31(48.44) 34(53.12) centrifugated at 1,000x g for 10
BMI (kg/m?) 22.76+2.61 22.59+2.54 0.373 0.710 min to separate serum at the
Course of disease (weeks) ~ 2.4+0.6  2.3+0.4 1109 0269  upper layer. Serum ACTA level
Abscess depth (cm) 6.3t1.4 6211 0449 0654 Was detected by enzyme linked
Abscess location 0.543 0.461 |mmuposorbent assay (ELISA)
Superficial 39(60.94) 43 (67.19) [f:f;;‘:gAg’T;“ELfg:rkri*t‘a(gf;'n‘;
Deep 25(39.06)  21(32.81) hai Guduo Biotechnology Co.,
Smoking history 0.508 0.476 Ltd., China). The optical density
Yes 30(46.88) 26(40.62) (OD) of each well is measured
No 34 (53.12) 38(59.38) sequentially at a wavelength
Drinking history 0.032 0.859 of 450 nm using SHE-3000
Yes 29 (45.31) 28 (43.75) Microplate Reader (Beijing Sa-
No 35(54.69) 36 (56.25) feheart Medical Systems Co.,
Hypertension 0.151 0.698 Ltd., China), and the ACTA level
Yes 4 (6.25) 3(4.69) was calculated.
Mo 60(93.75)  61(95.31) Statistical methods
Diabetes 0.434 0.510
Yes 6(9.38) 4(6.25) SPSS 22.0 statistical software
No 58 (90.62) 60 (93.75) (IBM Corp., Armonk, NY, USA)
Place of residence 0.303 0.582 was used to analyze the data.
Urban area 39 (60.94) 42 (65.62) Measurement data was expre-
Rural area 25(39.06) 22 (34.38) ssed as mean * standard de-

Note: BMI, body mass index.

viation (X * sd). Independent
t-test was used for comparison
of measurement data between

Postoperative anal exsufflation time, duration
of infection and incision healing time were also
observed. Efficacy of the surgery was assessed
two months after operation. Complete wound
healing: clinical symptoms such as pain and
redness/swelling disappeared and abscess
was fully removed. Effective treatment: clinical
symptoms such as pain and redness/swelling
improved significantly, and the abscess and
wound improved to some degree. Ineffective
treatment: clinical symptoms such as pain and
redness/swelling remained unchanged, and
the abscess and wound showed no improve-
ment or were even aggravated. The rate of
effective treatment = number of patients with
complete wound healing and effective treat-
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groups. Paired t-test was used for the compari-
son of preoperative and postoperative data
within a group. Enumeration data were expres-
sed as case/percentage [n (%)]. x> test was
used to compare the enumeration data betw-
een groups. P<0.05 means there is a statisti-
cally significant difference.

Results

Baseline information

There was no statistically significant difference
in sex, age, body mass index (BMI), course of

disease, abscess depth, abscess location,
smoking history, drinking history, hypertension,
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Table 2. Comparison of post-operative observation indexes, effective rate of treatment and recur-
rence of perianal abscess and anal fistula between group A and group B (X + sd, n (%))

Group A(n=64) GroupB (n=64) torx? P
Post-operative observation indexes
VAS scores 2.6+0.5 3.1+0.6 t=5.121 <0.001
Anal exsufflation time (d) 1.8+0.9 3.6+0.7 t=12.630 <0.001
Duration of infection (d) 3.4+1.1 5.1+1.3 t=7.986 <0.001
Incision healing time (d) 21.3+1.9 30.9+2.6 t=23.850 <0.001
Effective rate of treatment x? = 8.533 0.004
Healing 35 (54.69) 25 (39.06)
Effective 25 (39.06) 23 (35.94)
Ineffective 4 (6.25) 16 (25.00)
Effective rate (%) 93.75 75.00
Recurrence of perianal abscess and anal fistula
Perianal abscess 4 (6.25) 16 (25.00) x> =8.533 0.004
Anal fistula 3 (4.69) 11 (17.19) x?>=5.133 0.024
Note: VAS, visual analogue scale.
A B er than those for group B (all
41 51 | | P<0.001). See Table 2 and
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Figure 1. Comparison of post-operative observation indexes of group A and
group B. A. Comparison of VAS scores between group A and group B; B. Com-
parison of anal exsufflation time between group A and group B; C. Compari-

2 patients (25.00%) had ineffec-
& tive treatment. The effective
treatment rate was 75.00%,
which was significantly lower

than that of group A (Table 2).

son of duration of infection between group A and group B; D. Comparison of

incision healing time between group A and group B. **P<0.001. VAS, visual

analogue scale.

diabetes and place of residence between group
A and group B (Table 1, all P>0.05).

Post-operative observation indexes

The VAS scores, postoperative anal exsuffla-
tion time, duration of infection and incision
healing time for group A were significantly low-
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Comparison of preoperative
and postoperative serum
ACTA levels

The serum ACTA levels in group A and group B 3
days after operation were significantly higher
than those before operation and 10 days after
operation (P<0.001). The serum levels of ACTA
in group A 3 days after operation were signifi-
cantly lower than those in group B (P<0.001).
There was no statistically significant difference
between the serum levels of ACTA in group A

Int J Clin Exp Med 2020;13(7):5100-5107
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Figure 2. Comparison of preoperative and postopera-
tive serum ACTA levels between group A and group B.
“*P<0.001. ACTA, activin A.

and group B before operation and 10 days after
operation (P>0.05). See Figure 2.

Comparison of recurrence of perianal abscess
and anal fistula

The recurrence rate of perianal abscess in
group A was significantly lower than that in
group B (P<0.01), and the recurrence rate of
anal fistula in group A was significantly lower
than that in group B (P<0.05). See Table 2.

Multivariate analysis of factors affecting recur-
rence of perianal abscess and concurrence of
anal fistula

There were statistically significant differences
between the two groups in abscess depth, dia-
betes, surgical methods and ACTA levels 3 days
after operation (all P<0.05). There were no sta-
tistically significant differences between the
two groups in sex, age, body mass index, course
of disease, abscess location, smoking history,
drinking history, hypertension and place of resi-
dence (all P>0.05). Continuous measurement
data were converted to binary variables with
its average being the cut-off point and entered
into binary logistic regression equation. Multi-
variate logistic regression analysis of different
factors showed that surgical methods (odds
ratio (OR): 45.144; 95% confidence interval
(95% Cl): 12.921-157.729) and serum ACTA lev-
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els 3 days after operation (OR: 1.211, 95% CI:
1.028-1.427) affected the recurrence of peri-
anal abscess or anal fistula (P<0.05). Patients
undergoing radical incision and drainage and
patients with low ACTA levels (<22.47 ug/L) 3
days after operation had a lower risk of peri-
anal abscess or anal fistula recurrence. See
Tables 3 and 4. Value assignment was analy-
zed using multivariate logistic regression. Ab-
scess depth was regarded as variant X1 (=6.2
cm = 1, <6.2 cm = 0). Diabetes was regarded
as variant X2 (yes = 1, no = 0). Surgical me-
thod was regarded as variant X3 (simple inci-
sion and drainage = 1, radical incision and
drainage = 0). ACTA (ug/L) was regarded as
variant X4 (=22.47 pg/L =1, <22.47 yg/L = 0).

Discussion

Radical incision and drainage is a radical oper-
ation to drain the pus and remove lesions si-
multaneously, which can not only cure perianal
abscesses, but also prevent secondary anal
fistulas to the greatest extent, which greatly
shortens the treatment time and reduces the
pain and economic burden of patients [15].
Research shows that fistulectomy for primary
fistulas during perianal abscess drainage le-
ads to less persistent fistulas and does not
increase the risk of fecal incontinence [16]. In
our study, our results can serve as proof of the
clinical efficacy of radical incision and drain-
age for perianal abscess, which has the ad-
vantages of lower postoperative pain, faster
postoperative recovery, and lower incidence of
postoperative adverse events. Liu et al. found
that radical incision and drainage for high peri-
anal abscess ca reduce pain, shorten healing
time, and improve anus function as well as re-
duce the incidence of postoperative recurren-
ce [17]. The results of this study are consistent
with the above findings.

For patients with perianal abscess, the inflam-
matory response is not only affected by infec-
tion factors, but also by the surgical excision,
which can be traumatic and cause the release
or activation of inflammatory factors by the
damaged cells [18, 19]. Activin A, a member of
the transforming growth factor beta (TGF-B)
superfamily, acts as an important pro-inflam-
matory factor and plays a key role in the inflam-
matory response; its level reflects the degree
of inflammation and is closely related to the

Int J Clin Exp Med 2020;13(7):5100-5107
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Table 3. Correlation between clinical parameters and the related indexes and recurrence of perianal
abscess or concurrence of anal fistula (n (%), X + sd)

Category Study group (n = 34) Control group (n = 94) t/x? p
Sex 0.125 0.724
Male 20 (58.82) 52 (55.32)
Female 14 (41.18) 42 (44.68)
Age (year) 2.235 0.135
<38 13 (38.24) 50 (53.19)
>38 21 (61.76) 44 (46.81)
BMI (kg/m?) 22.73+2.58 22.61+2.49 0.239 0.812
Couse of disease (weeks) 2.6+0.6 2.4+0.5 1.893 0.061
Abscess depth (cm) 6.6+1.5 6.0+1.3 2.212 0.029
Abscess location
Superficial 20 (58.82) 62 (65.96)
Deep 14 (41.18) 32 (34.04)
Smoking history 2.769 0.096
Yes 19 (55.88) 37 (39.36)
No 15 (44.12) 57 (60.64)
Drinking history 1.326 0.250
Yes 18 (52.94) 39 (41.49)
No 16 (47.06) 55 (58.51)
Hypertension 2.085 0.149
Yes 4 (11.76) 3(3.19)
No 30 (88.24) 91 (96.81)
Diabetes 10.490 0.001
Yes 7 (20.59) 3(3.19)
No 27 (79.41) 91 (96.81)
Place of residence 0.380 0.538
Urban area 23 (67.65) 58 (61.70)
Rural area 11 (32.35) 36 (38.30)
Surgical methods 16.020 <0.001
Simple incision and drainage 27 (79.41) 37 (39.36)
Radical incision and drainage 7 (20.59) 57 (60.64)
ACTA levels 3 days after operation (ug/L) 24.05+4.87 20.17+3.58 4.898 <0.001

Note: BMI, body mass index; ACTA, activin A.

Table 4. Multivariate logistic regression analysis of recurrence of perianal abscess and concurrence
of anal fistula

Variant B SE Wals P OR 95% ClI
Abscess depth 0.365 0.189 3.735 0.053 1.440 0.995-2.086
Diabetes -0.945 0.705 1.797  0.180 0.389 0.098-1.547
Surgical method 3.81 0.638 35.628 <0.001 45.144 12.921-157.729

ACTA levels 3 day after operation (ug/L)  0.192 0.084 5233 0.022 1.211 1.028-1.427

Note: B, unstandardized beta; SE, standard error; Wals, weighted average least squares; OR, odds ratios; Cl, confidence inter-
val; ACTA, activin A.

degree of injury [20]. In this study, our results reduce inflammation. A study by Hong et al.
demonstrated that radical incision and drain- showed similar results with our study [21]. The
age was less traumatic to patients and could reason could be that radical incision and drain-
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age caused less damage to patients, reduced
inflammatory and stress responses, and thus
results in lower ACTA levels.

Further logistic regression analysis of recurrent
perianal abscesses and anal fistulas in patients
with perianal abscesses showed that the surgi-
cal method and serum ACTA levels 3 days after
operation were related factors for recurrence of
perianal abscess and anal fistula. In a prospec-
tive cohort study by Ofstad et al., the levels of
IL-6 and ACTA were shown to be independently
correlated with cardiovascular events and mor-
tality in patients with type 2 diabetes; where
higher the expression of IL-6 and ACTA had a
more severe inflammatory response [22]. We
speculate that high ACTA levels may indicate
more severe inflammatory response in patients
with perianal abscess, which increases the
recurrence rate of perianal abscesses. Patients
treated with radical incision and drainage have
fewer recurrences of perianal abscess or anal
fistula than those treated with simple incision
and drainage, so this procedure can be used as
a predictor of recurrence of abscess and anal
fistula.

However, there are still some limitations in the
study. First, the life quality of perianal abscess
patients after operation was not researched.
Second, in-depth analysis of related risk fac-
tors affecting the efficacy of treatment was not
conducted. These limitations need to be fur-
ther supplemented in future studies, so as to
better verify the results of this study.

In conclusion, radical incision and drainage for
patients with perianal abscess can effectively
reduce postoperative pain, adverse events and
inflammatory response, as well as promote fas-
ter postoperative recovery. Radical incision and
drainage and serum ACTA levels 3 days after
operation are the related factors for the recur-
rence of perianal abscess and anal fistula.
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