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Abstract
BACKGROUND 
Current surgical procedures for anorectal abscesses, including incision and 
drainage alone or combined concurrent fistulotomy, remain controversial pri-
marily due to the unpredictability of postoperative recurrence or the progression 
to anal fistula.

AIM 
To evaluate factors that predict postoperative recurrence of anorectal abscesses 
and propose a new classification to guide surgical procedures.

METHODS 
In this retrospective study, 525 patients with anorectal abscesses treated by 
incision and drainage alone, at a tertiary general hospital from August 2012 to 
July 2022, were included. A new classification for anorectal abscesses based on 
their propensity to develop into fistulas, considering 18 other potential risk fac-
tors, was established. These factors, from electronic medical records, were sc-
reened for significance using the χ² test and subsequently analyzed with mul-
tivariate logistic regression to evaluate their relationship with postoperative 
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recurrence of anorectal abscesses.

RESULTS 
One year post-follow-up, the overall recurrence rate was 39%:81.0% and 23.5% for fistula-prone and non-fistula-
prone abscesses, respectively. Univariate χ² analysis showed significant differences in recurrence rates based on 
anatomical classifications and pus culture results (P < 0.05). Fistula-prone abscess, ≥ 7 days between symptom 
onset and surgery, chronic diarrhea, preoperative antibiotic use, and local anesthesia were risk factors for re-
currence, while diabetes mellitus was protective (P < 0.05). Moreover, fistula-prone abscess [odds ratio (OR) = 
7.651, 95%CI: 4.049–14.458, P < 0.001], ≥ 7 days from symptom onset to surgery (OR = 2.137, 95%CI: 1.090–4.190, P 
= 0.027), chronic diarrhea (OR = 2.508, 95%CI: 1.216–5.173, P = 0.013), and local anesthesia (OR = 2.308, 95%CI: 
1.313–4.059, P = 0.004) were independent risk factors for postoperative anorectal abscess recurrence using mul-
tivariate logistic regression. Body mass index ≥ 28 (OR = 2.935, 95%CI: 1.203–7.165, P = 0.018) was an independent 
risk factor for postoperative recurrence of non-fistula-prone abscess.

CONCLUSION 
The choice of surgical procedure for treating anorectal abscesses should follow this new classification. Prompt and 
thorough incision and drainage can significantly reduce postoperative recurrence.

Key Words: Anorectal abscess; New classification; Clinical characteristics; Risk factors; Postoperative recurrence rate; Surgical 
procedure
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Core Tip: This retrospective study evaluated the predictive factors for postoperative anorectal abscess recurrence and 
proposed a new classification to guide surgical procedures, including incision and drainage alone or a combined concurrent 
fistulotomy. We found that the recurrence rate of fistula-prone and non-fistula-prone abscesses (FPAs) was 81.0% and 
23.5%, respectively. Additionally, we demonstrated that FPAs, a duration ≥ 7 days from symptom onset to surgery, chronic 
diarrhea, and local anesthesia were independent risk factors for postoperative anorectal abscess recurrence. Our findings 
support using this new classification to guide the choice of surgical procedures for treating anorectal abscesses.

Citation: Chen SZ, Sun KJ, Gu YF, Zhao HY, Wang D, Shi YF, Shi RJ. Proposal for a new classification of anorectal abscesses based 
on clinical characteristics and postoperative recurrence. World J Gastrointest Surg 2024; 16(11): 3425-3436
URL: https://www.wjgnet.com/1948-9366/full/v16/i11/3425.htm
DOI: https://dx.doi.org/10.4240/wjgs.v16.i11.3425

INTRODUCTION
Anorectal abscesses are among the most common conditions encountered in the Department of Anorectal Surgery, with 
an estimated annual incidence of 68000–96000 in the United States[1]. Predominantly, in 90% of cases, anorectal abscesses 
develop due to cryptoglandular infections and can spread in multiple directions, leading to various types of abscesses[2]. 
In severe cases, the condition can progress to life-threatening necrotizing fasciitis[3].

Undoubtedly, anorectal abscesses require surgical treatment; however, only a proportion of patients with this con-
dition develop postoperative fistulas and it is difficult to predict. The choice between incision and drainage (I and D) 
alone or combined concurrent fistulotomy remains highly controversial. Proponents of the combined procedure argue 
that, based on the cryptoglandular infection theory, most anorectal abscesses would inevitably recur or develop anal 
fistulas after I and D alone, which can only be prevented by I and D combined with concurrent fistulotomy, thus avoiding 
reoperation[4-6]. Opponents argue that many anorectal abscesses treated with I and D alone do not recur or develop anal 
fistulas and that adding concurrent fistulotomy is unnecessary. They caution against damaging the anal sphincter or 
causing anal incontinence out of fear of a possible clinical prognosis. In addition, during the acute abscess phase, tissue 
edema and unclear anatomy increase the risk of artificially creating a false tract when searching for an internal opening, 
which can also predispose a patient to recurrence[7-9]. These guidelines advise against probing for a possible fistula at the 
abscess stage to avoid iatrogenic injury[10]. Current guidelines from the American Society of Colon and Rectal Surgeons 
have not reached a definitive conclusion on this issue[11]. Although the preoperative classification of patients with ano-
rectal abscesses based on relapse tendency can guide surgical decision-making, there are few universally accepted 
doctrines on this subject.

Currently, anorectal abscesses are described according to their anatomical locations: (1) Ischiorectal; (2) Intersph-
incteric; (3) Supralevator; and (4) Submucosal abscesses[12]. While this provides guidance on the operative route it does 
not determine whether I and D alone or combined concurrent fistulotomy should be employed. This suggests an urgent 
need for a more effective strategy for the preoperative and intraoperative classification of anorectal abscesses according to 
their relapse tendency, thereby guiding the selection of the optimal surgical procedure to achieve a balance between 
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recurrence prevention and function protection.
Through years of clinical observation, we found that fistula-prone abscesses (FPAs) have an extremely high rate of 

recurrence or fistula formation after simple I and D, while non-FPAs (NFPAs) exhibit a substantially lower rate of re-
currence. This suggests that this new classification of anorectal abscesses is reasonable. Therefore, this retrospective study 
was conducted to test this hypothesis and provide the basis for this new classification. Furthermore, we aimed to identify 
other risk factors that might predict recurrent anorectal abscess to guide the choice of surgical procedure.

MATERIALS AND METHODS
General information
This study was approved by the Ethics Committee of Yangzhong People's Hospital (No. KY202317), and the requirement 
for written informed consent was waived due to its retrospective and anonymous nature.

Clinical data from outpatients and inpatients diagnosed with anorectal abscesses, treated with I and D alone in our 
hospital (a tertiary general hospital) from August 2012 to July 2022, were collected.

Inclusion and exclusion criteria
The inclusion criteria were as follows: (1) Patients diagnosed with an anorectal abscess, not limited by sex; (2) Patients 
with ages ranging from 18–70 years; and (3) Patients who underwent I and D alone at our hospital.

The exclusion criteria were as follows: (1) A non-cryptoglandular anorectal abscesses (caused by specific infection or 
trauma); (2) History of anal fistula and anorectal surgery; (3) Comorbidities including human immunodeficiency virus, 
malignant tumors, tuberculosis, inflammatory bowel disease, and necrotizing fasciitis; (4) Missing or incomplete clinical 
data; and (5) Pregnant patients.

Finally, 525 patients were enrolled in the study (Figure 1).

Definition of FPA
An fistula-prone abscess (FPA) is defined by several criteria: (1) It is characterized by a hard nodule, depression, or defect 
at the dentate line or sclerotic tissue between the pus cavity and the anal canal, as detected by a finger touch (character-
istics of anorectal clinical examination); (2) During surgery, pus oozes from the corresponding area when pressing the pus 
cavity or liquid overflows when hydrogen peroxide and methylene blue are instilled into the pus cavity (characteristics of 
surgery); and (3) Ultrasound or magnetic resonance imaging (MRI) reveals an abscess cavity leading to the anal canal, 
internal sphincter involvement, or discontinuity (characteristics of imaging). If any of the above conditions are satisfied, it 
is classified as an FPA; otherwise, it is classified as a non-FPA (NFPA) (Figure 2).

Treatment strategy
All patients completed a routine preoperative examination to rule out contraindications to surgery and underwent 
ultrasound or MRI. Additionally, their medical histories, including multiple potential risk factors, were obtained. The 
sites of the anorectal abscesses and anatomical classifications were recorded.

Patients with perianal abscesses were divided into two groups based on the assessment of their conditions and patient 
preference: I and D was performed under outpatient local anesthesia or inpatient spinal anesthesia. Patients with other 
anatomical types of anorectal abscesses were hospitalized and received I and D under spinal anesthesia.

All surgeries were performed by the same experienced surgical team of attending or chief surgeons. First, anorectal 
clinical examinations were conducted, followed by pressing the pus cavity to check for any oozing pus. If this process 
failed, a small incision was made at the point of maximal bulge to drain the pus, and the pus volume was recorded. 
Subsequently, hydrogen peroxide was instilled with methylene blue into the pus cavity to observe whether any liquid 
overflowed. Notably, that there were some differences in the surgical approaches to different anatomical types. For 
perianal and ischiorectal abscesses, a radial incision was made at the point of maximal bulge. Necrotic tissues was re-
moved, narrow skin edges were excised, and potential loculations were explored and opened. The abscess cavity was 
washed with dilute iodophor and saline, followed by dressing after achieving hemostasis. Additional counter incisions 
were made for horseshoe abscesses to ensure adequate drainage. For intersphincteric abscesses, partial internal sphinc-
terotomy was performed to drain endoanally or transrectally. For supralevator abscesses, if secondary to an intersph-
incteric space infection, a partial internal sphincterotomy was performed to facilitate transrectal drainage and a drain tube 
was inserted into the supralevator space; if the infection originated from ischiorectal space, a transdermal incision and 
tube drainage was adopted. Probe was not used in anorectal abscess surgery to avoid creating false tracts and inad-
vertently destroying the local barrier.

The pus was cultured. Antibiotics were administered intravenously for 1–2 days postoperatively. Sitz baths were 
administered twice a day, and the dressing was changed once a day until the wounds healed.

Follow-up
The patients were instructed to visit the outpatient clinic immediately if they experienced any discomfort, such as 
perianal swelling and pain or pus discharge, after wound healing. If they remained asymptomatic, a follow-up was 
scheduled in the outpatient clinic 6 months and 1 year postoperatively, supplemented with telephone interviews. The 
study's primary endpoint was recurrence, defined as abscess relapse or fistula formation. A team of experienced anorectal 
surgeons judged recurrence based on a clinical exam and an ultrasound or MRI examination.
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Figure 1  The flowchart of study design.

Figure 2 Clinical characteristics of fistula-prone abscess. A: There is a hard nodule, a depression, even a defect at the dentate line; B: Sclerotic tissue 
between the pus cavity and the anal canal by a finger touch; C: Pus oozes out of the corresponding area when press the pus cavity (direction of the yellow arrow); D: 
Liquid overflows when instilling hydrogen peroxide + methylene blue into the pus cavity during the operation (direction of the yellow arrow); E: Abscess cavity leading 
to the anal canal, internal sphincter involvement or discontinuity (direction of the yellow arrow in the ultrasound imaging); F: Abscess cavity leading to the anal canal, 
internal sphincter involvement or discontinuity (direction of the yellow arrow in the magnetic resonance imaging).

Statistical analysis
The original data were extracted from the electronic medical records and stored in Microsoft Excel; Statistical Package for 
the Social Sciences 26.0 software was used for statistical analysis. Categorical data were expressed as numbers (n) and 
percentage (%). Comparisons between groups were performed using the χ² test, and differences were defined as statist-
ically significant at P < 0.05. A multivariate logistic regression analysis included the screened positive variables to explore 
the relationship between postoperative recurrence of anorectal abscesses and various factors. The same statistical ap-
proach was implemented in the NFPA subgroup.
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RESULTS
General information about the subjects
A total of 966 patients with anorectal abscesses were operated on in our hospital from August 2012 to July 2022. Among 
them, 712 patients underwent I and D alone, and 187 patients met the exclusion criteria. Consequently, 525 patients were 
enrolled in the study; 464 were male, and 61 were female, with this condition most prevalent among those aged 30–59 
years. The most common anatomical classification was perianal (n = 322, 61.3%), followed by intersphincteric abscesses (n 
= 94,17.9%). Regarding abscess sites, approximately half were posterior (n = 261, 49.7%) compared with anterior abscesses 
(n = 14, 2.7%). Among the 322 patients with perianal abscesses, 181 underwent outpatient surgeries under local anes-
thesia, while 141 were hospitalized and operated under spinal anesthesia. FPAs were identified in 142 patients (27.0%). 
After 1 year of follow-up, 205 patients experienced recurrence, 320 were cured, resulting in a 39.0% relapse rate. FPAs and 
NFPAs recurrence rates were 81.0% and 23.5%, respectively.

A univariate analysis of risk factors for postoperative recurrence of anorectal abscess
Based on clinical experience and previous literature, 19 factors were included in the study. Given that the number of 
factors may affect the final results of the analysis, we first conducted a univariate analysis using the χ² test; the results 
showed that the recurrence rate was significantly different among patients with different anatomic classifications and pus 
culture results (P < 0.05). FPA, a duration ≥ 7 days from symptom onset to surgery, chronic diarrhea, preoperative 
antibiotic use, and local anesthesia were risk factors for recurrence. Diabetes mellitus appeared to be a protective factor (P 
< 0.05). The differences in postoperative recurrence rates of anorectal abscesses between the groups when classified based 
on sex, age, body mass index (BMI), pus volume, smoking status, drinking and spicy food habits, fever, constipation, 
insomnia, and abscess site were not significant (P > 0.05). Data are presented in Table 1.

A multivariate logistic regression analysis of risk factors for postoperative recurrence of anorectal abscess
The eight statistically significant variables mentioned above were included in the multivariate logistic regression analysis 
as independent variables, with recurrence as the dependent variable (the variable assignment is shown in Table 2). The 
results, detailed in Table 3, identified the following independent risk factors for postoperative recurrence of anorectal 
abscesses: FPA [odds ratio (OR) = 7.651, 95%CI: 4.049–14.458, P < 0.001], time ≥ 7 days from symptom onset to surgery 
(OR = 2.137, 95%CI: 1.090–4.190, P = 0.027), chronic diarrhea (OR = 2.508, 95%CI: 1.216–5.173, P = 0.013), and local 
anesthesia (OR = 2.308, 95%CI: 1.313–4.059, P = 0.004).

A univariate analysis of risk factors for postoperative recurrence in the NFPA subgroup
The FPA group could not be analyzed because the sample size was too small to satisfy the conditions for applying 
statistical methods. Univariate analysis of the risk factors for postoperative recurrence in the NFPA subgroup was 
performed using the χ² test, and the results showed that the recurrence rate differed significantly among patients with 
different anatomical classifications (P < 0.05). A BMI ≥ 28, time ≥ 7 days from symptom onset to surgery, chronic diarrhea, 
and local anesthesia were risk factors for recurrence (P < 0.05). None of the remaining 13 factors significantly influenced 
the recurrence rate (P > 0.05). Details are presented in Table 4.

A multivariate logistic regression analysis of risk factors affecting postoperative recurrence of NFPAs
The five statistically significant variables mentioned above and pus volume were included in the multivariate logistic 
regression analysis as independent variables, with recurrence as the dependent variable (the variable assignment is 
shown in Table 5). The results are shown in Table 6. BMI ≥ 28 (OR = 2.935, 95%CI: 1.203–7.165, P = 0.018), time ≥ 7 days 
from symptom onset to surgery (OR = 5.978, 95%CI: 2.043–17.489, P = 0.001), chronic diarrhea (OR = 3.417, 95%CI: 
1.388–8.412, P = 0.008), and local anesthesia (OR = 3.341, 95%CI: 1.565–7.133, P = 0.002) were identified as independent 
risk factors for postoperative recurrence of NFPAs.

DISCUSSION
In the current study, 39.0% of patients reported recurrence, nearly consistent with findings from previous studies[13-15]. 
Among the 525 enrolled patients, 142 were classified and assigned to the FPA group and 383 to NFPA group. The 
recurrence rate significantly differed between the two groups: 81.0% and 23.5% for the FPA and NFPA groups, respec-
tively. The significant difference in recurrence rates observed in our study explains the wide range of recurrence pre-
viously reported (21%–88%)[16].

The presence of FPAs was identified as a significant risk factor for recurrence, in both the univariate and multivariate 
analysis (χ2 = 143.842, OR = 7.651). Possible explanations for this result could be related to the three clinical characteristics 
of FPAs, which all imply disruption of the local barrier and increased permeability. The internal sphincter plays an 
important role in maintaining this barrier. As inflammation spreads and destroys the integrity of the internal sphincter, it 
ultimately compromises the local barrier, facilitating the continual migration of the intestinal bacteria to the perianal 
space. Eventually, a fistula will inevitably persist.This suggests that intraoperative use of a probe to explore a potential 
fistula tract is inadvisable. The new classification is necessary for guiding the choice of surgical procedure (I and D alone 
or with concurrent fistulotomy): (1) In the case of NFPAs, a simple I and D is sufficient, thus avoiding unnecessary 
injuries; and (2) For FPAs, fistulotomy or seton placement can be attempted to prevent recurrence. Notably, 19% of FPAs 
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Table 1 A univariate analysis of risk factors for postoperative recurrence, n (%)

Variables Total (n = 525) Recurrence (n = 205) (39%) Cured (n = 320) (61%) χ2 value P value

New classification

Fistula-prone abscess 142 115 (81.0) 27 (19.0) 143.842 < 0.001

Non-fistula-prone abscess 383 90 (23.5) 293 (76.5)

Gender

Male 464 180 (38.8) 284 (61.2) 0.109 0.742

Female 61 25 (41.0) 36 (59.0)

Age (years)

< 20 7 3 (42.9) 4 (57.1)

20-29 112 41 (36.6) 71 (63.4)

30-39 126 51 (40.5) 75 (59.5) 1.808 0.771

40-49 129 55 (42.6) 74 (57.4)

50-59 120 45 (37.5) 75 (62.5)

> 60 31 10 (32.3) 21 (67.7)

Body mass index (kg/m2)

< 28 436 168 (38.5) 268 (61.5) 0.278 0.592

≥ 28 89 37 (41.6) 52 (58.4)

Time from symptom onset to surgery (days)      

< 7 404 117 (29.0) 287 (71.0) 74.940 < 0.001

≥ 7 121 88 (72.7) 33 (27.3)

Smoking status

Smoker 121 46 (38.0) 75 (62.0) 0.070 0.791

Non smoker 404 159 (39.4) 245 (60.6)

Drinking habit

Yes 89 39 (43.8) 50 (56.2) 1.026 0.311

No 436 166 (38.1) 270 (61.9)

Spicy food habit

Yes 149 55 (36.9) 94 (63.1) 0.398 0.528

No 376 150 (39.9) 226 (60.1)

Diabetes mellitus

Yes 58 15 (25.9) 43 (74.1) 4.763 0.029

No 467 190 (40.7) 277 (59.3)

Fever 

Yes 122 51 (41.8) 71 (58.2) 0.507 0.476

No 403 154 (38.2) 249 (61.8)

Preoperative antibiotic use

Yes 194 99 (51.0) 95 (49.0) 18.565 < 0.001

No 331 106 (32.0) 225 (68.0)

Constipation

Yes 42 16 (38.1) 26 (61.9) 0.017 0.895

No 483 189 (39.1) 294 (60.9)

Chronic diarrhea
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Yes 98 61 (62.2) 37 (37.8) 27.242 < 0.001

No 427 144 (33.7) 283 (66.3)

Insomnia

Yes 84 35 (41.7) 49 (58.3) 0.288 0.591

No 441 170 (38.5) 271 (61.5)

Anesthesia method of perianal abscess

Local 181 74 (40.9) 107 (59.1) 8.305 0.004

Spinal 141 36 (25.5) 105 (74.5)

Abscess site

Anterior 14 4 (28.6) 10 (71.4) 0.537 0.911

Posterior 261 95 (36.4) 166 (63.6)

Left 92 32 (34.8) 60 (65.2)

Right 117 44 (37.6) 73 (62.4)

Anatomic classification

Perianal 322 110 (34.2) 212 (65.8) 43.458 < 0.001

Intersphincteric 94 24 (25.5) 70 (74.5)

Ischiorectal 68 41 (60.3) 27 (39.7)

Horseshoe 38 28 (73.7) 10 (26.3)

Supralevator 3 2 (66.7) 1 (33.3)

Pus volume (mL)

< 5 349 131 (37.5) 218 (62.5) 1.001 0.317

≥ 5 176 74 (42.0) 102 (58.0)

Pus culture 

With results 230 99 (43.0) 131 (57.0) 17.214 0.002

Escherichia coli 154 76 (49.4) 78 (50.6)

Klebsiella pneumoniae 37 14 (37.8) 23 (62.2)

Staphylococcus aureus 19 1 (5.3) 18 (94.7)

Others 20 8 (40.0) 12 (60.0)

No growth 295 106 (35.9) 189 (64.1)

Table 2 Variable assignment table of risk factors

Variables Assignment

Postoperative prognosis 1: Recurrence, 0: Cured

New classification 1: Fistula-prone abscess, 0: Non-fistula-prone abscess

Time from symptom onset to surgery (days) 1: ≥ 7, 0: < 7

Diabetes mellitus 1: Yes, 0 : No

Preoperative antibiotic use 1: Yes, 0: No

Chronic diarrhea 1: Yes, 0: No

Anesthesia method of perianal abscess 1: Local, 0: Spinal

Anatomic classification 1: Perianal, 2: Intersphincteric, 3: Ischiorectal, 4: Horseshoe, 5: Supralevator

Pus culture 1: Escherichia coli, 2: Klebsiella pneumoniae, 3: Staphylococcus aureus, 4: Others, 0: No results
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Table 3 A multivariate logistic regression analysis of risk factors for postoperative recurrence

Variables B value SE Wald P value Odds ratio 95%CI

New classification 2.035 0.325 39.271 0.000 7.651 4.049-14.458

Time from symptom onset to surgery (days) 0.760 0.343 4.890 0.027 2.137 1.090-4.190

Chronic diarrhea 0.920 0.369 6.203 0.013 2.508 1.216-5.173

Anesthesia method of perianal abscess 0.836 0.288 8.436 0.004 2.308 1.313-4.059

did not progress to form an anal fistula during the follow-up period. This could be due to a small proportion of FPAs 
undergoing a reversal of fistulogenic tendency or errors in classification from clinical or imaging assessments, which 
resulted in the misclassification of patients, who would have belonged to the NFPA group, into the FPA group. This 
suggests that the accuracy of the classification system required continuous improvement.

Consistent with the previous findings[14], we also found that patients with a time ≥ 7 days from symptom onset to 
surgery were more likely to relapse than those with a time < 7 days (χ2 = 74.940, OR = 2.137). A substantial proportion of 
these patients were in the FPA group, suggesting that prolonged inflammation may progressively compromise the local 
barrier function. Thus, FPA appears to be an intermediate stage between abscess and fistula, indicating that timely I and 
D is essential to prevent postoperative recurrence.

In contrast to two previous studies[17,18], we found that chronic diarrhea was a predisposing factor for anorectal 
abscess recurrence (χ2 = 27.242, OR = 2.508). Chronic diarrhea is often associated with intestinal flora dysbiosis[19]. 
Anorectal abscesses are caused mainly by bacterial infection[20] and are associated with the gut microbiota[21]. Signi-
ficant differences exist in the diversity and abundance of gut microbiota between healthy individuals and patients with 
perianal abscesses[22]. Based on this observation, it is plausible to hypothesize that intestinal flora dysbiosis plays an 
essential role in the occurrence and recurrence of anorectal abscesses by possibly depleting the protective mucin of the 
anal glands, thereby damaging the local barrier. Therefore, it is meaningful to intervene and regulate the intestinal flora 
postoperatively to prevent recurrence in patients with anorectal abscess and chronic diarrhea.

Furthermore, anorectal abscesses drained in the operating room have a lower recurrence rate[23]. Our study yielded 
similar results; patients who underwent surgery under local anesthesia on an outpatient basis had a recurrence rate more 
than 2-fold higher than those who received spinal anesthesia on an inpatient basis (χ2 = 8.305, OR = 2.308). This may be 
because, compared to local anesthesia, spinal anesthesia provides fuller exposure, more thorough drainage, and a lower 
likelihood of residual inflammation. Based on this finding, we recommend that patients with anorectal abscesses should 
be hospitalized and operated on under spinal anesthesia.

Notably, the postoperative recurrence rate of intersphincteric abscesses is significantly lower than those of the other 
classifications, contrary to this study[24]. We performed partial internal sphincterotomy to drain intersphincteric absce-
sses endoanally or transrectally. The only healed supralevator abscess was treated with an internal sphincterotomy, 
which corroborates that the deep posterior intersphincteric space plays a vital role in developing and managing cry-
ptoglandular fistula[25]. It can be surmised that the internal sphincter acts as a barrier role here, and the post-internal 
sphincterotomy recovery period can be viewed as a process of barrier reconstruction. Given the non-dominant role of the 
internal anal sphincter in anal continence, we advocate that in anorectal abscesses with incomplete internal anal sph-
incter, incision of the involved internal sphincter is beneficial in preventing postoperative recurrence.

The impact of postoperative antibiotic use on subsequent fistula formation in patients with anorectal abscesses has 
been studied in a series of studies with disparate results[24,26]. Nonetheless, preoperative antibiotic use has rarely been 
evaluated previously. Our study showed that this variable was a risk factor for postoperative recurrence (χ2 = 18.565), 
although it was not significant in multivariate logistic regression analysis. In today’s society, with the use of the internet 
and social media, many patients self-diagnose and self-medicate. Additionally, it is relatively easy to obtain antibiotics in 
China. Consequently, patients only seek medical care when their self-treatment is ineffective. It is our view that these 
patients tended to have a more extended period from symptom onset to seeking medical advice, which may explain the 
higher rate of postoperative recurrence in patients who had used antibiotics preoperatively. While these antibiotics may 
be helpful for symptom relief, they may increase the risk of postoperative recurrence. Therefore, future research should 
investigate how the preoperative use of antibiotics affects the prognosis of patients with anorectal abscesses.

We found that patients with pus culture results of Escherichia coli and Klebsiella pneumoniae were more prone to 
recurrence than those with Staphylococcus aureus (S. aureus), which supports previous findings[9,27]. Interestingly, 18 of 19 
patients with S. aureus positive pus culture were cured, and all these patients had diabetes mellitus; the only one who 
relapsed did not have diabetes mellitus. Our study had similar observations to this one[13]. Diabetes mellitus may be a 
contributory factor for the development of anorectal abscesses; however, it seems to be a protective factor for recurrence. 
For patients with diabetes mellitus, we routinely monitored blood glucose levels and consulted an endocrinologist for 
glucose control. We analyzed the probable cause of this phenomenon: Patients with anorectal abscesses arising from poor 
glycemic control were strictly controlled for blood sugar postoperatively. Furthermore, it is also possible that patients 
with diabetes mellitus that have anorectal abscesses have different pathogenesis compared to other patients. It is essential 
to examine the mechanism of the effect of diabetes mellitus on patients with anorectal abscesses.

Several previous studies have yielded different results regarding BMI as a potential risk factor for postoperative 
recurrence of anorectal abscesses[17,23]. In our study, when analyzed in all patients, the recurrence rate was higher in the 
group with a BMI ≥ 28 than in the group with BMI < 28, although statistical significance was not reached. When BMI was 
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Table 4 A univariate analysis of risk factors for postoperative recurrence in non-fistula-prone abscess subgroup, n (%)

Variables Total (n = 383) Recurrence (n = 90) (23.5%) Cured (n = 293) (76.5%) χ2 P value

Gender

Male 346 86 (24.9) 260 (75.1) 3.668 0.055

Female 37 4 (10.8) 33 (89.2)

Age (years)

< 20 5 1 (20.0) 4 (80.0)

20-29 88 22 (25.0) 66 (75.0)

30-39 95 24 (25.3) 71 (74.7) 2.580 0.764

40-49 88 22 (25.0) 66 (75.0)

50-59 87 19 (21.8) 68 (78.2)

> 60 20 2 (10.0) 18 (90.0)

Body mass index (kg/m2)

< 28 312 66 (21.2) 246 (78.8) 5.148 0.023

≥ 28 71 24 (33.8) 47 (66.2)

Time from symptom onset to surgery(days)      

< 7 342 66 (19.3) 276 (80.7) 31.356 < 0.001

≥ 7 41 24 (58.5) 17 (41.5)

Smoking status

Smoker 93 24 (25.8) 69 (74.2) 0.364 0.546

Non smoker 290 66 (22.8) 224 (77.2)

Drinking habit

Yes 64 20 (31.3) 44 (68.7) 2.568 0.109

No 319 70 (21.9) 249 (78.1)

Spicy food habit

Yes 116 31 (26.7) 85 (73.3) 0.963 0.326

No 267 59 (22.1) 208 (77.9)

Diabetes mellitus

Yes 46 8 (17.4) 38 (82.6) 1.085 0.298

No 337 82 (24.3) 255 (75.7)

Fever

Yes 78 15 (19.2) 63 (80.8) 0.992 0.319

No 305 75 (24.6) 230 (75.4)

Preoperative antibiotic use

Yes 119 24 (20.2) 95 (79.8) 1.065 0.302

No 264 66 (25.0) 198 (75.0)

Constipation

Yes 31 8 (25.8) 23 (74.2) 0.100 0.752

No 352 82 (23.3) 270 (76.7)

Chronic diarrhea

Yes 58 27 (46.6) 31 (53.4) 20.206 < 0.001

No 325 63 (19.4) 262 (80.6)

Insomnia
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Yes 59 15 (25.4) 44 (74.6) 0.144 0.705

No 324 75 (23.1) 249 (76.9)

Anesthesia method of perianal abscess      

Local 132 36 (27.3) 96 (72.7) 7.191 0.007

Spinal 107 14 (13.1) 93 (86.9)

Abscess site

Anterior 12 2 (16.7) 10 (83.3) 2.062 0.560

Posterior 189 38 (20.1) 151 (79.9)

Left 71 15 (21.1) 56 (78.9)

Right 92 25 (27.2) 67 (72.8)

Anatomic classification

Perianal 239 50 (20.9) 189 (79.1) 40.211 < 0.001

Intersphincteric 73 5 (6.8) 68 (93.2)

Ischiorectal 52 25 (48.1) 27 (51.9)

Horseshoe 18 10 (55.6) 8 (44.4)

Supralevator 1 0 (0.0) 1 (100.0)

Pus volume (mL)

< 5 253 52 (20.6) 201 (79.4) 3.597 0.058

≥ 5 130 38 (29.2) 92 (70.8)

Pus culture

With results 158 36 (22.8) 122 (77.2) 3.760 0.452

Escherichia coli 99 26 (26.3) 73 (73.7)

Klebsiella pneumoniae 26 5 (19.2) 21 (80.8)

Staphylococcus aureus 17 1 (5.9) 16 (94.1)

Others 16 4 (25.0) 12 (75.0)

No growth 225 54 (24.0) 171 (76.0)

Table 5 Variable assignment table of risk factors in non-fistula-prone abscess subgroup

Variables Assignment

Postoperative prognosis 1: Recurrence, 0: Cured

Body mass index 1: ≥ 28, 0: < 28

Time from symptom onset to surgery(days) 1: ≥ 7, 0: < 7

Pus volume 1: ≥ 5, 0: < 5

Chronic diarrhea 1: Yes, 0: No

Anesthesia method of perianal abscess 1: Local, 0: Spinal

Anatomic classification 1: Perianal, 2: Intersphincteric, 3: Ischiorectal, 4: Horseshoe, 5: Supralevator

analyzed in the NFPA subgroup; BMI ≥ 28 was a risk factor for relapse in both the univariate and multivariate logistic 
regression analysis. This may be due to the control of some confounding factors through stratification. This suggests that 
special attention should be paid to postoperative follow-up of obese patients in the NFPA group.

Furthermore, our study indicated that sex, age, pus volume, smoking status, drinking and spicy food habits, fever, 
constipation, insomnia, and abscess site were not associated with the postoperative recurrence of anorectal abscesses.

Our study has several strengths, including: (1) The inclusion of a large population of patients with anorectal abscesses 
over a relatively long period; (2) The relatively comprehensive risk factors analyzed; and (3) To the best of our know-
ledge, this is the first study dedicated to the classification of anorectal abscesses according to their propensity to develop 
into fistulas, which is expected to shed some light on this issue.
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Table 6 A multivariate logistic regression analysis of risk factors for postoperative recurrence in non-fistula-prone abscess subgroup

Variables B value SE Wald P value Odds ratio 95%CI

Body mass index 1.077 0.455 5.593 0.018 2.935 1.203-7.165

Time from symptom onset to surgery (days) 1.788 0.548 10.659 0.001 5.978 2.043-17.489

Chronic diarrhea 1.229 0.460 7.144 0.008 3.417 1.388-8.412

Anesthesia method of perianal abscess 1.206 0.387 9.721 0.002 3.341 1.565-7.133

However, this study had some limitations: (1) The retrospective nature of the study makes it difficult to ensure com-
plete accuracy of the clinical data of some patients; (2) The generalizability of our study is potentially limited, given that 
this was a single-center study; and (3) Some cases that recurred after one year may be missed due to the relatively short 
follow-up period (one year).

A future multicenter prospective randomized clinical trial is essential to compare different surgical procedures for 
FPAs or NFPAs. Additionally, the pathophysiological, immunological, and microbiological differences between FPAs 
and NFPAs deserve to be studied, which may yield biomarkers that help predict the postoperative recurrence of ano-
rectal abscesses.

CONCLUSION
The new classification of anorectal abscesses proposed in this study is a reliable predictor of postoperative recurrence, 
and can be effectively used by anorectal surgeons. It provides specific guidance for selecting surgical procedure: For 
NFPAs, I and D alone is recommended; for FPAs, concurrent fistulotomy or seton placement can be attempted, and 
prompt and thorough I and D can significantly reduce postoperative recurrence. Furthermore, attention should to be paid 
to regulating the intestinal flora in patients with chronic diarrhea and closely monitoring obese patients postoperatively.
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