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Abstract

Background: Timely incision and drainage (I&D) is first line management for anorectal 

abscesses. We aimed to define current practices in anorectal abscess management and identify 

factors associated with abscess recurrence and fistula formation.

Methods: Index episodes of anorectal abscesses treated with I&D in 2014–2018 at a multi-

hospital healthcare system were included. Association with one-year abscess recurrence or fistula 

formation was evaluated using Cox proportional hazard regression. Fistulae were captured only 

among patients without fistulae at the index operation.

Results: A total of 458 patients met study criteria. One-year rate of abscess recurrence or fistula 

formation was 20.3%. When compared to bedside procedures, drainage in the operating room 

was associated with a reduced risk of either recurrence or fistula formation (aHR 0.20 [95%CI 

0.114–0.367]).

Conclusions: Improved exposure and patient comfort in the operating room may allow more 

complete drainage contributing to decreased rates of abscess recurrence or fistula formation.
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1. Introduction

Anorectal abscesses are estimated to affect 68,000–96,000 people per year in the United 

States.1 The majority of these abscesses develop due to the obstruction of glands lining 

the anal crypts. A smaller percentage of abscesses have etiologies such as inflammatory 

bowel disease, trauma, or malignancy. Following abscess drainage, recurrent abscesses and 

fistulae occur in 20–70% of patients; these sequelae cause physical and emotional distress to 

patients, while incurring significant cost to the healthcare system.1–8

Although there is general consensus that timely incision and drainage (I&D) is first line 

management for anorectal abscesses, there is no uniform strategy for drain placement or 

postoperative wound care.9 Previous studies have reported that there were no differences in 

clinical outcomes when comparing drain placement to packing or no packing.3,10 Indeed, 

packing the wound was associated with increased pain without any beneficial effect on 

abscess recurrence and fistula formation.11 There are also conflicting results in the literature 

regarding postoperative antibiotic use. A prospective, randomized study demonstrated that 

postoperative antibiotics do not improve abscess recurrence or fistula formation.12 Current 

guidelines from the American Society of Colon and Rectal Surgeons (ASCRS) provide 

evidence-based consensus on these the discrepancies and recommend against the routine 

use of antibiotics in adequately drained abscesses.4 Whether this strategy is feasible in all 

patients, particularly diabetic or immunocompromised patients, remains unknown as these 

patients have been excluded from previous studies on the issue.13,14

Despite standardized ASCRS guidelines for timely drainage of anorectal abscesses with or 

without drain placement and limited antibiotic use, we encountered a significant amount 

of heterogeneity in treatment within our healthcare system.4 We therefore sought to review 

index cases of anorectal abscesses that underwent I&D at our institution in order to describe 

practice patterns and identify factors that contribute to adverse outcomes such as abscess 

recurrence and fistula formation.

2. Methods

2.1. Patient characteristics

This retrospective study included adult patients ≥18 years of age with an index episode 

of anorectal abscess treated with I&D between 2014 and 2018 at a multi-hospital 

healthcare system. Patients presented to one of 14 hospitals in our healthcare system in 

western Pennsylvania, including tertiary referral centers, community hospitals, and affiliated 

outpatient clinics. Abscesses were drained by attending surgeons or surgical trainees and 

rarely emergency medicine providers. Candidate patients were identified using appropriate 

International Classification of Disease (ICD) version 10 codes K61.0-K61.5 and Current 
Procedure Terminology (CPT) codes 45990, which represented anorectal exam, surgical, 

requiring anesthesia and 46040, 46045, and 46050, which represented incision and drainage 

of ischiorectal, perianal, intramural, intramuscular or submucosal abscesses. Patients with a 

history of inflammatory bowel disease, hidradenitis, perineal trauma or anorectal surgery, 

anal or rectal malignancy, pelvic radiation, active sacral ulcer, necrotizing fasciitis, or 

pregnancy were excluded. Patients with supralevator abscesses were excluded given that 
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these are typically drained intraluminally. Lastly, patients with persistent abscesses that did 

not have an interval of documented recovery, i.e., intermittent drainage or continued pain at 

the site of I&D prior to abscess recurrence were also excluded. All demographics, medical 

comorbidities, preoperative and intraoperative variables were manually abstracted from the 

electronic health record, including emergency department, inpatient, and outpatient visits for 

both the index episode and follow-up appointments, as well as imaging, intraoperative, and 

pathology reports. Medical records included information from all UPMC network hospitals 

and regional electronic health records from non-governmental facilities available via Epic’s 

Care Everywhere, an electronic health record exchange with an interoperability platform 

to view other healthcare facilities’ records. The study was reviewed and determined to be 

exempt from informed consent by the University of Pittsburgh’s Human Research Protection 

Office (STUDY20040108).

2.2. Study endpoints

The aim of the study was to delineate practice patterns in the management of anorectal 

abscesses in a large healthcare system in the United States. The secondary aim was to 

identify risk factors for abscess recurrence and fistula formation up to one year after 

index I&D of anorectal abscesses. Adverse outcomes were defined as abscess recurrence 

or fistula formation. Recurrence was defined as the presence of another anorectal abscess 

after a period of interval resolution. Post-operative fistula formation was defined as the 

development of fistula only among those patients who did not have a fistula at the index 

operation. The primary adverse outcome was a composite of both abscess recurrence or 

fistula formation. Secondary adverse outcomes included each event in isolation.

2.3. Statistical analyses

Categorical variables are compared using Chi-squared testing and continuous variables are 

compared with a student’s t-test or Kruskal-Wallis, as appropriate. The risk of composite 

abscess recurrence or fistula formation among those treated in the operating room or at 

the bedside was depicted with Kaplan-Meier curves and compared with log-rank testing. 

The associations between patient, abscess, and treatment factors were evaluated with 

multivariable Cox proportional hazard regression adjusting for age, body mass index, 

comorbid conditions, abscess characteristics as well as treatment, and clustered on the year 

of intervention to generate adjusted hazard ratios (aHR). Proportional hazards assumptions 

were based on Schoenfeld residuals.15 Survival analysis was censored at the last date of 

contact among patients in the healthcare system or date of death as determined by the 

social security death index in combination with hospital system death records.16 All analyses 

were completed using Stata 17.0 (StataCorp, LLC) with two-sided testing with a p < 0.05 

delineating significance.

3. Results

A total of 990 patients with anorectal abscesses treated with I&D were included. Of these, 

458 patients met criteria for inclusion in the study (Fig. 1). The majority of patients were 

white (n = 374, 81.7%) and male (n = 302, 65.9%) with a mean age of 47.5 ± 15.6 (Table 1). 

Abscesses were most frequently found in the perianal space (n = 304, 66.4%) followed by 
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the ischiorectal fossa (n = 98, 21.4%). A fistula was identified at the index operation in 105 

(22.9%) of patients. Most abscesses were drained in the operating room (n = 427, 93.2%) 

under general anesthesia (n = 360, 78.6%). Postoperative wound care consisted of packing 

(n = 266, 58.1%), drain placement (n = 112, 24.4%), or neither (n = 80, 17.5%). A total of 

310 (67.7%) patients received postoperative antibiotics.

Of the 458 patients, 93 (20.3%) developed adverse outcomes of either abscess recurrence 

or fistula formation within one year of I&D. The median time to either outcome was 92 

days (IQR 24–221); the median time to abscess recurrence was 113 days (IQR 43–225) 

(Fig. 2A) while the median time to fistula formation was 90 days (IQR 52–168) (Fig. 2B). 

There were no major differences in the demographics or preoperative clinical characteristics 

of patients with and without adverse outcomes (Table 1). However, patients who did not 

develop adverse outcomes were drained in the operating room more frequently than patients 

who developed recurrent abscesses or fistulae (n = 353, 96.7% vs. n = 74, 79.6%, p < 0.001).

Given that the procedure location (bedside or operating room) of abscess drainage is a 

modifiable factor, we sought to further understand how it impacts abscess recurrence and 

fistula formation. When stratified by procedure location, the median time to recurrence or 

fistula formation was 92 days (IQR 44–189) in patients drained in the operating room and 

117 days (IQR 27–161) in patients drained at the bedside. However, the cumulative risk of 

either adverse outcome after I&D was significantly higher in patients drained at the bedside 

compared to those drained in the operating room (Fig. 3; p < 0.001). Use of local anesthesia 

was also more frequent in the adverse outcome group (n = 20, 21.5% vs. n = 12, 3.3%). 

On multivariable analysis, operating room drainage was associated with a decreased risk of 

abscess recurrence or fistula formation (aHR = 0.20, 0.114–0.367 CI, p < 0.0001) (Table 2). 

Although age, abscess location within the ischiorectal space, and placing neither packing nor 

drain reached significance in the composite model, only operating room drainage remained 

significant when the risk for either adverse outcome was analyzed independently (Table 3). 

Charlson comorbidity index (CCI) was associated with a slightly reduced composite risk of 

abscess recurrence and fistula formation; this decrease in risk persisted when each outcome 

was assessed independently but did not reach statistical significance.

4. Discussion

We evaluated patterns in current management of anorectal abscesses at a large healthcare 

system. The majority of patients had abscesses in the perianal space, were treated with 

drain placement or packing, and received postoperative antibiotics. In congruence with prior 

studies, BMI, anatomic location of abscess, postoperative wound care, and antibiotic use 

did not correlate or associate with the risk of abscess recurrence or fistula formation within 

one year of I&D.3,4,6,11–13,17–22 In contrast to the above studies, we evaluated the impact of 

procedure location and discovered that drainage in the operating room was associated with 

a reduction in abscess recurrence or fistula formation at one year when compared to I&D at 

the bedside.

Abscess recurrence and fistula formation rates vary widely between 20 and 70%.1–8 The 

wide range in the reported rates of these adverse outcomes is complicated by the ability to 
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detect their presence, especially that of anorectal fistulae. In our study, 105 (22.9%) patients 

were noted to have a fistula at the index operation. Only one of these patients was drained 

at the bedside, which underscores the importance of adequate exposure in the operating 

room and thorough examination of the anal canal in detecting fistulae. It is possible that 

more than one of the 31 patients who were drained at the bedside had a fistula that was 

not identified at the time of initial I&D, which could explain their higher rates of adverse 

postoperative outcomes. Interestingly, comorbidities such as diabetes have been associated 

with a similar or decreased risk of abscess recurrence and fistula formation.3,23 We did not 

find any differences in the frequency of diabetics or CCI when comparing patients who 

had no adverse outcomes with those that developed abscess recurrence or fistulae. CCI was 

associated with a lower hazard ratio in the composite model and both independent models of 

recurrence and fistula formation. CCI did not reach statistical significance, but perhaps this 

trend seen in both our cohort and in previous studies indicates that the biology of anorectal 

abscesses in medically complex patients is different from that of the otherwise healthy 

patient. It is important to note, however, that our study excluded patients with necrotizing 

soft tissue infections (NSTIs) as it was difficult to identify the origin of these infections due 

to their rapid spread by the time of presentation. As diabetics are at an increased risk of 

NSTIs, it is possible that we did not capture the full breadth of adverse outcomes in diabetics 

with anorectal abscesses.

The variation in fistula identification when comparing bedside and operative drainage at the 

time of index drainage begs the question: does identification and treatment of fistula at that 

time impact outcomes? A 2010 Cochrane systematic review of randomized control trials 

found that identification and management of fistula-in-ano at the time of abscess incision 

and drainage resulted in a significant reduction in abscess recurrence or persistence when 

compared to abscess drainage alone.24 The impact on clinically significant incontinence 

from this review is less clear, but is more prevalent in the management of high trans-

sphincteric fistulae. The ASCRS Clinical Practice Guidelines acknowledges that this is 

a controversial topic, but ultimately recommends proceeding with primary fistulotomy in 

patients with simple fistulas if the perceived risk of incontinence is low.4 Note is made 

of the risk for creation of a false passage in the setting of active inflammation, and an 

alternative management option presented in the guidelines is staged fistulotomy with initial 

seton placement. In our study, the method of fistula identification was not uniform as 

operative descriptions of using a fistula probe or instilling hydrogen peroxide varied. Our 

colorectal division’s practice is to first interrogate the abscess cavity gently with a fistula 

probe. If a potential tract is suspected and not easily identified, we confirm an internal os 

using hydrogen peroxide. Setons are placed only if the internal os is widely patent.

Lastly, the importance of adequate anesthesia during drainage of any type of abscess is 

self-evident. Previous studies have differing suggestions on the type of anesthesia to be used 

during I&D, although this has not been formally investigated.6,17 The majority of patients 

in our cohort were drained under general or regional anesthesia or conscious sedation. We 

attempted to include type of anesthesia in our composite risk model, but any iteration in 

which both location of drainage and anesthesia were jointly included resulted in failure of 

the model. We suspect that because all bedside drainage procedures were performed under 

local anesthesia, for the purposes of computation, they served as the same variable. Our data 
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would therefore argue that more than local anesthesia is necessary to decrease the risk of 

abscess recurrence and fistula formation.

Our study has several limitations. Although it spanned multiple hospitals, the study 

cohort was generated from a single healthcare system that serves patients with similar 

demographics in western Pennsylvania. As a result, our findings may not be generalizable to 

a more diverse population. We were also restricted to the information that was available 

in the electronic medical record due to the retrospective study design. Abscess size 

was therefore excluded from the analysis because a large proportion of patients did not 

have preoperative imaging and the abscess cavity’s size was not consistently recorded in 

operative reports. It is also possible that some of the study patients developed a recurrent 

abscess or fistula and presented to another institution for evaluation. We abstracted all 

data available through the institutional electronic medical record, which includes the 

Care Everywhere network with access to records outside of our institution through an 

interoperability platform, and censored patients at the date of last known contact in our 

analysis; nonetheless, our rates of one-year abscess recurrence of fistula formation could still 

be higher than 20.3%. Similarly, the definition of persistent abscess excluded patients from 

the study; however as most of these patients follow up due to discomfort from symptoms, 

most should be correctly categorized as persistent rather than recurrent abscesses. The 

large catchment area of our health system and the ability to view electronic medical 

records, including many outside of our health system, likely minimized the risk of patients 

being evaluated without our knowledge and misclassified as recurrent rather than persistent 

abscess. Our findings were further limited by coding as most patients with both an ICD code 

for anorectal abscess and a CPT code for I&D were inpatients. This strategy was necessary 

given the retrospective nature of our study. However, it is likely that we missed several 

bedside I&Ds, especially those performed by trainees or overnight. It remains unclear 

whether the bias towards operating room drainage was reflective of practice patterns in our 

healthcare system or due to inadequate capture of bedside and outpatient I&Ds.

In conclusion, anorectal abscesses are best treated with prompt and adequate drainage. We 

found that despite consensus guidelines on optimal management of anorectal abscesses, 

there was significant heterogeneity in the management of these abscesses at our institution. 

We also demonstrate that abscesses drained in the operating room, as opposed to the 

bedside, are associated with a decreased risk of recurrence and fistula formation. Improved 

exposure and patient comfort in the operating room likely allow more complete drainage 

contributing to this favorable association. Further studies are needed to evaluate whether this 

association is secondary to better fistula identification at the index operation and if operative 

drainage should in fact be the standard in anorectal abscess management.
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Fig. 1. 
Generation of study cohort and distribution of post-drainage adverse outcomes of abscess 

recurrence and/or fistula formation.
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Fig. 2. Frequency of abscess recurrence or fistula formation within one year of I&D of anorectal 
abscess.
Histogram demonstrating days to development of (A) abscess recurrence (whole cohort) or 

(B) fistula among patients who did not have a fistula at the index operation. The overlying 

curves represent univariate kernel density estimation.
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Fig. 3. One-year composite risk of abscess recurrence or fistula formation in patients drained in 
the operating room versus at the bedside.
OR, operating room.
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Table 1

Demographics and clinical characteristics of patients with and without adverse outcomes of abscess recurrence 

or fistula formation within one year of I&D of anorectal abscess.

Variable Whole cohort (n = 458) No adverse outcome (n = 365) Adverse outcome (n = 93) p value

Mean age±SD 47.5 ± 15.6 47.8 ± 16.2 46.7 ± 14.6 0.56

Male sex, n (%) Race, n (%) 302 (65.9) 241 (66.0) 61 (65.6) 0.94

Race, n (%) 0.25

  White 374 (81.7) 293 (80.3) 81 (87.1)

  Black 62 (13.5) 55 (15.1) 7 (7.5)

  Other/not specified 22 (4.8) 17 (4.7) 5 (5.4)

BMI ±SD 31.8 ± 7.7 31.8 ± 8.0 31.5 ± 6.8 0.76

Smoker, n (%) 0.75

  Current 143 (31.2) 117 (32.1) 26 (28.0)

  Former 117 (25.5) 92 (25.2) 25 (26.9)

  Never 198 (43.2) 156 (42.7) 42 (45.2)

Diabetic, n (%) 94 (20.5) 76 (20.8) 18 (19.4) 0.75

Immunosuppressed, n (%) 22 (4.8) 19 (5.2) 3 (3.2) 0.43

Median CCI (IQR) 1 (0, 2) 1 (0, 2) 1 (0, 2) 0.29

Diagnostic method, n (%)

Physical exam 193 (42.1) 155 (42.5) 38 (40.9)

Abscess location, n (%)

  Perianal 304 (66.4) 246 (67.4) 58 (62.4)

  Ischiorectal 98 (21.4) 71 (19.5) 27 (29.0)

  Intersphincteric 31 (6.8) 26 (7.1) 5 (5.4)

  Horseshoe 25 (5.5) 22 (6.0) 3 (3.2)

Fistula at index operation, n (%) 105 (22.9) 96 (26.3) 9 (9.7) <0.001

Drainage location, n (%) <0.001

  Operating room 427 (93.2) 353 (96.7) 74 (79.6)

  Bedside 31 (6.8) 12 (3.3) 19 (20.4)

Anesthesia, n (%) <0.001

  General 360 (78.6) 304 (83.3) 56 (60.2)

  Spinal 11 (2.4) 7 (1.9) 4 (4.3)

  MAC 55 (12.0) 42 (11.5) 13 (14.0)

  Local 32 (7.0) 12 (3.3) 20 (21.5)

Wound care, n (%)

  Packing 266 (58.1) 207 (56.7) 59 (63.4) 0.097

  Drain 112 (24.4) 89 (24.4) 23 (24.7)

  No packing/drain 80 (17.5) 69 (18.9) 11 (11.8)

Postoperative antibiotics, n (%) 310 (67.7) 243 (66.6) 67 (72.0) 0.31

SD: standard deviation; BMI: body mass index; CCI: Charlson comorbidity index; IQR: interquartile range; MAC: monitored anesthesia care.
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Table 2

Associations between abscess recurrence or fistula formation within one year of I&D of anorectal abscess.

Variable Hazard ratio 95% CI p value

Age 1.01 1.010–1.015 <0.0001

BMI 1.00 0.967–1.044 0.80

CCI 0.85 0.687–1.056 0.14

Abscess location; ref, perianal

  Ischiorectal 1.61 1.029–2.522 0.04

  Intersphincteric 1.34 0.913–1.979 0.13

  Horseshoe 0.80 0.159–4.009 0.79

Drainage location; ref, bedside 0.20 0.114–0.367 <0.0001

Wound care; ref, packing

  Drain 1.09 0.821–1.444 0.55

  Nothing 0.63 0.406–0.978 0.04

CI: confidence interval; BMI: body mass index; CCI: Charlson comorbidity index; ref: value of reference.
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Table 3

Distinct associations between abscess recurrence or fistula formation within one year of I&D of anorectal 

abscess.

Variable Hazard ratio 95% CI p value

Abscess recurrence

Age 1.00 0.992–1.012 0.69

BMI 1.01 0.976–1.042 0.60

CCI 0.93 0.758–1.145 0.49

Abscess location; ref, perianal

  Ischiorectal 1.56 0.995–2.456 0.05

  Intersphincteric 1.52 0.657–3.493 0.33

  Horseshoe 0.73 0.133–4.017 0.72

Drainage location; ref, bedside 0.23 0.108–0.472 <0.0001

Wound care; ref, packing

  Drain 1.30 0.910–1.850 0.15

  Nothing 0.53 0.233–1.195 0.13

Fistula formation

Age 1.02 1.012–1.038 <0.0001

BMI 0.99 0.946–1.044 0.80

CCI 0.78 0.613–1.000 0.05

Abscess location; ref, perianal

  Ischiorectal 1.43 0.857–2.394 0.17

  Intersphincteric 1.11 0.379–3.224 0.85

  Horseshoe 2.41 0.859–6.782 0.10

Drainage location; ref, bedside 0.22 0.108–0.449 <0.0001

Wound care; ref, packing

  Drain 0.92 0.440–1.936 0.83

  Nothing 1.08 0.344–3.384 0.90

CI: confidence interval; BMI: body mass index; CCI: Charlson comorbidity index; ref: value of reference.
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