Persistent fistula following anorectal abscess drainage – local experience of 11 years
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Abstract (a video version will be created if the manuscript is accepted)

Background: The characteristics of patients who develop a fistula-in-ano following a anorectal abscess are unclear.

Objective: Our study explores this relationship and patient factors associated with fistula development. 

Design: ICD-10 (International Classification of Disease, 10th revision) and OPCS (Classification of Interventions and Procedures, version 4) codes were used to identify all patients with a primary anorectal abscess.  Multivariable analysis was used to identify factors predictive of fistula formation.

Settings: The study was conducted in a district general hospital 

Patients: Patients with anorectal abscess who admitted to our institution (2004-2015).

Main Outcome Measures: The rate of subsequent fistula formation. 

Results: A total of 1,970 abscess patients were identified; 70.0% (n=1,379) were male and 7.3% (n=144) had Crohn’s Disease. Fistulas occurred in 16.2% (n=319) at a median of 7 months (IQR 3-7). Patients with Crohn’s Disease were more than twice as likely to develop a fistula than non- Crohn’s Disease patients (32.6% vs. 14.9%, OR 2.5, 95% CI: 1.7-3.7, p<0.001). 

Crohn’s patients with a fistula were more likely to be women (55.3% vs. 34.6%, p=0.007) and aged under 30 (51.1% vs. 24.3%, p<0.001) than non-Crohn’s patients with a fistula. 

At multivariable analysis of the entire cohort, male gender (OR 0.7, 95% CI: 0.5-0.9, p=0.005), and diabetes mellitus (OR 0.5, 95% CI 0.3-0.9, p=0.027) were associated with a reduced likelihood of developing a fistula following abscess formation.

Limitations: The study was limited by its single-center scope, retrospective analysis and lack of an established definition for Crohn's disease. 

Conclusions: Abscesses are more common in men but progression to fistula is more likely in women. The rate of fistula progression in Crohn’s disease is twice that in non-Crohn’s patients. Identification of patients “at risk”, may help delineate those who will benefit from a more conservative surgical approach, enhanced follow up or investigation after abscess drainage. 
Introduction

Surgeons have long questioned which factors predict a persistent fistula after drainage of anorectal abscess. Bacteriology and the presence of an internal opening have been cited, but with inconsistent results.1,2,3 A recent population database study found that 17.2% (27,349 of 158,713) of patients who present with an anorectal abscess will subsequently present with a fistula. This rate rose to nearly one in two amongst patients with Crohn’s disease.4 Previously reported rates from the literature vary from 26% to 87%.5,6,7,8,9,10,11  This heterogeneity probably reflects differences in diagnosis, follow up and comorbidity, including the presence of Crohn’s disease.  

Clinical factors associated with persistent fistula formation after abscess drainage have also been examined.  In the population based study described above, the single largest predictor of subsequent fistula formation was Crohn’s disease (CD) (HR 3⋅51, 3⋅38 to 3⋅63, p<0⋅001).4 It is likely that a combination of genetic, microbiological and immunological factors predisposes patients with CD to this elevated risk.12 The other patient factor that is most associated with progression to fistula is the location of the abscess, specifically ischiorectal and intersphincteric abscess locations compared to perianal abscesses, although coding error may bias this finding.4,13 Determining the anatomical location of an anorectal abscess is dependent on the operating surgeon and it should be noted that incision and drainage operations are rarely performed by experienced proctologists. An observational study from the UK revealed that only 7.8% (10/128) of incision and drainage operations were performed by consultant surgeons, whereas 85.2% were performed by junior surgical trainees.14 

Contrary to the findings of our population based study, being of male gender has recently been demonstrated as a risk factor for developing fistula (OR = 3.11; CI, 1.31–7.38 and p = 0.010) in a prospective randomised control trial (RCT) of 307 patients.15 An improved understanding of the overall rate of further perianal sepsis or persistent fistula formation after abscess drainage, and the risk factors that are associated with fistula, are important to enable stratification of patients at the time of abscess drainage, to determine both the operative plan and surgical follow-up.16

The aims of this paper are to interrogate the database of a busy district general hospital, to identify the patients with anorectal abscess, and determine the risk factors that are associated with subsequent fistula formation.  In particular, we aimed to confirm the findings of the population study, which identified an increased risk of persistent fistula after abscess drainage for women, patients with Crohn’s disease and based on abscess location.

































Methods


ICD-10 (International Classification of Disease, 10th revision) and OPCS (Classification of Interventions and Procedures, version 4) codes (Table 1) were used to identify all patients with primary anorectal abscess, those with progression to anal fistula and to note the presence of Crohn’s disease (CD), treated at Northwick Park General Hospital, a busy urban district general hospital with a diverse population, between March 2004 and November 2015.  The data for adult patients (>16 years) were obtained from the coding department at the hospital. The data were interpreted and analysed by the Fistula Research Unit at St Mark’s Hospital, the adjacent tertiary referral centre. The abscess diagnosis was present prior to the fistula diagnosis, but the diagnosis of Crohn’s disease, where present, occurred at any point in the patient pathway.  Pre-existing comorbidity was calculated using the Charlson Comorbidity Index. Demographic and disease data were analysed and compared between the CD and non-CD populations, and between those who did and did not develop a persistent fistula. Multivariable analysis sought to identify factors predictive of fistula formation.

Statistical Analysis
For comparison of groups, Chi Squared analyses were undertaken. Binary logistic regression analyses were carried out to determine factors associated with progression to fistula from baseline anorectal abscess. All variables were tested for association with the outcome separately. A p<0.010 was considered significant and the variable was included in a multivariable model. During multivariable analyses, variables with a p<0.05 were considered statistically significant and independently associated with the outcome. All analyses were carried out using Statistical Package for the Social Sciences (SPSS) version 21. 



Results


Over this 11-year period, the median follow up was 45 months (Interquartile Range [IQR] 11-94) and a total of 1,970 patients had 2,797 episodes of anorectal abscess. Of the total population, 70.0% (n=1,379) were male and 7.3% (n=144) had a diagnosis of CD (Table 2). Across the population, the most commonly coded abscess type was perianal (85.6%), followed by ischiorectal (10.4%), intersphincteric, peri-rectal and anorectal. 

The rate of persistent fistula following abscess drainage was 16.2% (n=319) amongst the entire study population. However, patients with CD were more likely to present with fistulae after their initial anorectal abscess drainage compared with the non-CD population (32.6% vs. 14.9%, p<0.001). The median time to fistula formation was 7 months (IQR 3-7) overall, and was similar in the Crohn’s (8 months, IQR 3-14) and non-Crohn’s (6 months IQR 3-11) groups (p=0.064). 

When comparing the Crohn’s and non-Crohn’s patient who presented with an initial abscess (Table 3), the abscess location was similar. However, there were a higher proportion of women in the CD group than the non-CD group (45.1% vs. 28.8%, p<0.001). The median age at first abscess formation was lower in those with CD than those without (33yrs old, IQR 24-39 vs. 38 years old, IQR 28-50, p<0.005). Rates of diabetes and comorbidity were also lower in the CD group than the non-CD population. 

Amongst the patients who developed a fistula (n=319), a higher proportion of patients were female (55.3% vs. 34.6%, p=0.007) and young (<30 years old 51.1% vs. 24.3%, p<0.001) in the CD group than the non-CD population (Table 4). There were no differences in comorbidity or diabetes status between the CD and non-CD groups in the patients that formed a fistula.  

Regression analysis was undertaken to determine factors associated with progression from anorectal abscess to persistent fistula (Table 5). At univariable analyses; gender, existing comorbidities, a diagnosis of CD and diabetes were associated with progression from abscess to fistula. At multivariable analysis, men were less likely to develop a fistula than women (OR 0.7, 95% CI: 0.5-0.9, p=0.005), as were those with a diagnosis of diabetes mellitus (OR 0.5, 95% CI 0.3-0.9, p=0.027). Patients with CD were more than twice as likely to develop a fistula following abscess drainage than the non-CD population (OR 2.5, 95% CI: 1.7-3.7, p<0.001).







































Discussion 


We studied consecutive patients presenting with anorectal abscess to a district general hospital over an 11-year period.  Men were more likely to present with an abscess overall and regardless of the presence of Crohn’s disease, but women were more likely to develop a persistent fistula following anorectal abscess drainage.  One in seven patients developed a fistula following anorectal abscess drainage overall, rising to just under a third of patients with CD.  Crohn’s disease increased the risk of persistent fistula after anorectal abscess drainage more than twofold.  Patients with diabetes developed persistent fistula after abscess drainage less commonly than those without diabetes.  Location of the anorectal abscess, comorbidity and patient age were not associated with an altered risk of fistula.

The strength of this study is that the rate of, and risk factors associated with, fistula formation are in line with our previous administrative dataset study in England, corroborating the findings from the Hospital Episode Statistics (HES) database for perianal sepsis.  In addition, it confirms our previous finding that female gender is a risk factor for developing a fistula, contrary to the findings of other studies, and surgical dogma. The accuracy of clinical data is continually improving and a systematic review demonstrated the overall median accuracy (routinely collected data sets compared with case notes) was 83.2% (IQR: 67.3-92.1%).17 However the use of coding data and the retrospective nature of this paper are both limitations. The coding of abscess location is particularly suspect.  It is our view that ‘perianal abscess’ is used as a catch-all term by junior surgeons who are unfamiliar with the more nuanced classification of anorectal abscess used by experienced proctologists, or unable to employ it in the acute setting. This limits the present study’s ability to identify any association between abscess location and persistent fistula, an association one might expect to see based on the cryptoglandular hypothesis.  However, in general, the volume of cases, the long data collection period and the similarity to the HES database outcomes, make the findings credible and generalizable. 


Abscess and fistula can co-exist.  Indeed, some surgeons consider an abscess to be an ‘acute fistula’, and a fistula to be a ‘chronic abscess.’ This relates to the role of intersphincteric sepsis and a distinction between pathogenesis and persistence.18 Further, acute abscesses often contain internal openings,19 but not all abscesses with an internal opening end up developing a fistula.20,21 Our data suggest that men are at a greater risk of abscess formation, but not of persistent fistula.  Hypotheses for this include that men either develop abscesses that are of an aetiology less likely to progress to fistula (superficial, skin based sepsis rather than cryptoglandular sepsis, for example), or they are protected from persistence by an absence of factors that drive this, compared to women. That diabetes is associated with a lower risk of persistent fistula following abscess drainage, supports the former hypothesis; if diabetes-related persistence factors were the key, one might expect the diabetic patient to have an increased or at least equivalent risk of fistula, whereas diabetes is likely to predispose to superficial perianal infections, as it does elsewhere. 


A Cochrane review of six RCTs concluded that treating the fistula in the acute setting reduced the risk of persistent abscess and the need for repeat surgery.22 However, the majority of non-Crohn’s abscesses with an internal opening will never develop into a fistula.21,20,19 Also, there is a considerable risk of iatrogenic injury in the hands of inexperienced surgeons. Whilst there is likely to be global disparity, a recent observational study from the UK demonstrated that more than 85% of incision and drainage operations are performed by junior trainees, usually during daytime hours.14 It is not implausible to hypothesise that inexperienced trainees often make smaller more conservative incisions and as such do not adequately drain the pus, which may lead to the undrained collections that fistulate. Identification of ‘at risk’ patients could influence operative factors such as, the level of supervision for these patients, and the nature and urgency of their surgical follow up and investigations. 

We have considered some demographic factors that might influence fistula persistence following anorectal abscess drainage, prompted by our previous study at the national administrative dataset level.  There are a number of factors that have not been evaluated: such as the role of smoking, use of antibiotics, use of immunodulators, obesity (BMI) and post-operative packing, which may have a role in subsequent fistula development. In addition, not all co-morbidities are encompassed within the Charlson Comorbidity Index and whilst imperfect this scoring system has been used widely in medical literature. Another limitation of this study is the difficulty in determining how to categorise the Crohn’s patients’. Patients were labelled as having Crohn’s if they were identified with a diagnosis of Crohn’s at any time point. It is therefore possible that certain patients (particularly those with short follow up) have been labelled as having a Crohn’s abscess/fistula even though at that point in time they had not developed Crohn’s yet. However, it is known that diagnosis in Crohn’s disease often occurs sometime after symptoms have begun and also that Crohn’s perianal fistula can predate the diagnosis of luminal Crohn’s. Furthermore, the aetiological processes underpinning fistula formation and persistence following development of an abscess remain poorly understood. In a way a fistula can be thought of as a “chronic abscess”, which has persisted after the majority of acute abscesses simply resolve.  The factors leading to persistence, or in other words, the factors which determine why one patient’s abscess resolves when another’s becomes a fistula, are not fully understood, but are thought to be separate to the original pathology which sparked the acute abscess, generally accepted to be cryptoglandular infection, at least in non-Crohn’s patients.18 Future studies into the microbiological, immunological, molecular and wound healing factors that predispose to fistula formation may yield biomarkers that would help predict which patients will develop a persistent fistula following abscess presentation.


































Figure Legend


Table 1: ICD-10 and OPCS codes used to identify patients with abscess, fistula, IBD & diabetes mellitus
Table 2: Population demographics
Table 3: Demographics for patients with abscess
Table 4: Demographics for patients with fistula
Table 5: Factors associated with formation of anorectal fistula following a diagnosis of anorectal abscess
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