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Introduction

Anal fistulas are frequent, with between 20,000 to 25,000 new cases per year in the USA [START_REF] Nelson | Anorectal abscess fistula: what do we know?[END_REF]. Most (90-95%), classified as cryptoglandular fistulas, develop from anorectal abscesses [START_REF] Sainio | Fistula-in-ano in a defined population. Incidence and epidemiological aspects[END_REF] and one-third of patients with an anorectal abscess have a concomitant fistula at diagnosis [START_REF] Sahnan | Persistent Fistula After Anorectal Abscess Drainage: Local Experience of 11 Years[END_REF]. The Parks classification divides fistulas into intersphincteric, transsphincteric, suprasphincteric, and extrasphincteric [START_REF] Parks | Pathogenesis and treatment of fistula-in-ano[END_REF]. The Standards Committee of the American Society of Colon and Rectal Surgeons (ASCRS) [START_REF] Steele | Standards Practice Task Force of the American Society of Colon and Rectal Surgeons. Practice parameters for the management of perianal abscess and fistula-in-ano[END_REF] defines "simple" fistulas as those that are intersphincteric or low transsphincteric, involving less than 30% of the external sphincter. "Complex" fistulas include those with more muscle involvement, or anterior fistulas in female patients, as well as recurrent fistulas and those associated with preexisting fecal incontinence, inflammatory bowel disease (IBD), or radiation.

The pathogenesis of anal fistulas is still incompletely understood [START_REF] Sugrue | Pathogenesis and persistence of cryptoglandular anal fistula: a systematic review[END_REF]. Data suggest that histological, microbiological, and molecular factors play a role. Crohn's disease (CD) is one of the etiologies of perianal fistulas. The cumulative incidence of perianal fistula in CD is approximately 25% [START_REF] Schwartz | The natural history of fistulizing Crohn's disease in Olmsted County, Minnesota[END_REF]. Fistulas can be the first manifestation of CD: 4 to 10% of CD patients develop fistulas before the diagnosis of luminal CD [START_REF] Schwartz | The natural history of fistulizing Crohn's disease in Olmsted County, Minnesota[END_REF][START_REF] Wils | Perianal lesions in Crohn's disease: analysis of Epimad registry from 2007 to 2012[END_REF](9). A cohort study based on all perineal CD lesions (skin tags, hemorrhoids, fissures, ulcers, fistulas, abscesses, and/or strictures) showed that perianal lesions can precede the diagnosis of CD by more than six months in 17% of patients (9). Such perianal lesions are associated with poor quality of life and high disability. The treatment of CD-associated fistulas is specific, involving non-cutting seton drainage, avoiding fistulectomy to preserve long-term continence, and rapid initiation of anti-TNF [START_REF] Bouchard | Management of anoperineal lesions in Crohn's disease: a French National Society of Coloproctology national consensus[END_REF]. The timing of the initiation of this treatment may influence its efficacy and clearly improves patients' quality of life. Early identification of these patients would enable consideration for the early initiation of effective medical treatment strategies, such as anti-TNF, and thus improve their effectiveness. We aimed to identify the characteristics at the time of treatment of anal fistula that could evoke the diagnosis of CD.

Patients and Methods

Patients

All consecutive patients who undergone anal exploration under general anesthesia for at least one anal fistula at the Amiens University Hospital between January 1, 2008 and January 31, 2017 were identified by ICD-10 codes. Patients who underwent surgery for hemorrhoids, fissures, or skin tags were excluded, as well as patients with a previous diagnosis of CD.

Baseline data collection

Data were retrospectively collected from medical records by one investigator using a standardized form. Demographic data included age, gender, smoking status, and familial history of CD. Clinical data, such as the date of fistula diagnosis, fistula characteristics (number, simple/complex), and associated abscess, were recorded.

Digestive symptoms at the diagnosis of fistula, such as weight loss, abdominal pain, chronic diarrhea, and extra-intestinal manifestations (uveitis, arthralgia, aphthosis, and erythema nodosum) were collected. Biological data at the diagnosis of fistula, including CRP, hemoglobin, albumin, and ferritin levels, were also recorded. During follow-up, the date and results of colonoscopy, MR (magnetic resonance) enterography, capsule endoscopy, and calprotectin testing, were collected. The diagnosis of CD was based on clinical, radiological, endoscopic, and/or histological evidence according to ECCO guidelines [START_REF] Maaser | ECCO-ESGAR Guideline for Diagnostic Assessment in IBD Part 1: Initial diagnosis, monitoring of known IBD, detections of complications[END_REF].

Statistical analysis

Quantitative variables were calculated as means (interval) or medians (interquartile range) and qualitative variables as percentages. Normally distributed quantitative variables were compared using Student's t-test, whereas the Mann-Whitney test or Wilcoxon test were used to compare variables with a non-normal distribution.

Qualitative variables were compared using the chi-2 test or Fisher's exact test. A logistic regression model was used to identify factors associated with a high risk of CD after the diagnosis of fistula, expressed as a Hazard Ratio (HR) [95% confidence interval (CI)]. All identified variables with p < 0.20 were included in a multivariate model. The analysis was performed with SAS® software version 9.4 (SAS Institute, Cary, NC). This study was authorized by the French Data Protection Authority (CNIL) (identification number PI2019_843_0052).

Results

At diagnosis

During the study period, 93 patients with a diagnosis of perianal fistula underwent anal exploration under general anesthesia. Their clinical characteristics are presented in Table 1. The median age at diagnosis was 43 years (Interquartile range, 34-56) and 29% (n = 27) were women. Two patients (2%) had a familial history of CD. Twenty-two percent (n = 21) had had at least one previous episode of fistula.

The first clinical manifestation that led to a diagnosis of fistula was an abscess (14%, n = 13), pus (45%, n = 42), or anal pain (36%, n = 34). Two percent (n = 2) of patients reported chronic abdominal pain at the time of fistula diagnosis, 4% (n = 4) weight of loss, 2% (n = 2) chronic diarrhea, and 4% (n = 4) extra-intestinal manifestations. Eighty-seven patients had experienced no abdominal pain, chronic diarrhea, or weight loss.

Surgery

Eighty-five (91%) patients were treated by seton insertion, two (2%) by fistulotomy, eight (9%) by injections of biological glue, and one by mucosal advancement flap after seton drainage failure. Half (50%) of the patients received antibiotics.

Follow-up

After the diagnosis of fistula, a colonoscopy was performed on 39 (42%) patients, a capsule endoscopy on seven (7.5%), and MR enterography on two (2%). Fifty-four (58%) patients were not explored by any digestive examination. Ileocolonoscopy was performed on all patients with possible IBD symptoms. After a median follow-up of 16.8 months (IQR, 7.2-42.0), seven (7.4%) patients were diagnosed with CD. The cumulative incidence of CD diagnosis was 0% at 1 y and 10% at 3 y. (Figure 1). The median time between the diagnosis of fistula and CD was 7.6 months (IQR, 2.7 -

26.1).

The localization of the lesions based on the Montreal classification was ileal (L1) for five patients, colonic (L2) for one, and ileocolonic (L3) for one. All except one patient had inflammatory symptoms (B1). Three were treated by anti-TNF monotherapy, one by azathioprine monotherapy, and one by a combination of the two.

Factors associated with a CD diagnosis

In univariate analysis (Table 2), age at diagnosis, a family history of IBD, chronic abdominal pain, weight loss, and chronic diarrhea were associated with CD. In multivariate analysis, a history of chronic diarrhea at the diagnosis of fistula (HR 5.2, CI95% (2.5-7.1), p < 0.001), weight loss (HR 4.3, CI95% (2.4-7.7), p < 0.001), and chronic abdominal pain (HR 3.2, CI95% (1.2-3.7), p = 0.02), were associated with a diagnosis of CD. A medical history of hemorrhoids, fissures, perineal abscesses, perineal surgery, smoking habits, extra-digestive manifestations, or a family history of IBD were not associated with the diagnosis of CD.

Discussion

Approximately 7% of patients undergoing surgery for perianal fistula were diagnosed with CD after surgery. Digestive symptoms at fistula diagnosis were identified as predictors of a subsequent diagnosis of CD.

No previous studies have attempted to determine the frequency of developing CD after surgery for anoperineal fistula. A recent study evaluated the risk of developing IBD after the diagnosis of perineal abscess [START_REF] Thomas | The risk of inflammatory bowel disease in subjects presenting with perianal abscess: findings from the THIN database[END_REF]. It included 17,854 patients with perianal abscesses and matched them with 27,111 controls. Anemia in men (HR 2.82, p = 0.002) and the use of antidiarrheal medications (HR 2.70, p < 0.0001) within 180 days of a diagnosis of perianal abscess were found to be associated with an increased risk of CD. A BMI > 30 (HR 0.43, p = 0.005) and being older (HR 0.97, p < 0.0001) were negatively associated with a future diagnosis of CD. We did not observe any differences in hemoglobin or CRP levels at the time of surgery between the two groups.

Early detection of CD may modify the natural history of the disease by enabling the early initiation of effective medical treatment strategies, such as anti-TNF, possibly influencing its efficacy and clearly improving patients' quality of life. Our findings suggest that colonoscopy may be required for a selected population with the predictors of CD identified in our study, which include weight loss, chronic diarrhea, and chronic abdominal pain. The recent ECCO guidelines reported that there is no single reference standard for the diagnosis of CD. Minimally, the diagnosis of CD is based on a combination of clinical, biochemical, stool, endoscopic, and histological investigations. According to the ECCO guidelines, patients with an unexplained fistula should undergo ileocolonoscopy. If the ileocolonoscopy is negative, conventional capsule endoscopy can provide an additional diagnostic yield of 24% [START_REF] Adler | Does capsule endoscopy have an added value in patients with perianal disease and a negative work up for Crohn's disease?[END_REF]. In our study, only 42% of patients underwent colonoscopy and/or small bowel assessment. All patients with digestive symptoms underwent colonoscopy. The frequency of CD may have been underestimated, but the relatively long follow-up time would have compensated for this.

Given the rate of CD diagnosis, another approach could be the systematic use of a non-invasive test, such as fecal calprotectin after a first episode of perianal fistula.

Today, fecal calprotectin testing is recommended as an option to support the differential diagnosis of IBD or irritable bowel syndrome in adults with a recent onset of lower gastrointestinal symptoms. The systematic measurement of calprotectin in patients with anal fistula could be an option to detect patients with latent IBD. A recent retrospective study showed that fecal calprotectin ≥ 150 µg/g can discriminate CD from cryptoglandular fistulas with a sensitivity of 0.81 and a specificity of 0.89 [START_REF] Stevens | Diagnostic accuracy of faecal calprotectin in patients with active perianal fistulas[END_REF]. A prospective study is needed to validate this strategy. Of note, there were no significant differences in the median level of CRP between patients who had been diagnosed with CD and those who had not.

This study had several limitations. First, its retrospective design may have led to selection and information-gathering biases, such as the possible absence of records of extraintestinal manifestations for certain patients, possibly affecting the outcome. The characteristics of the fistulas according to the Park classification were not studied in our univariate analysis due to the absence of information. The heterogeneity of the medical records did not allow us to determine the criteria on which the decision to perform the endoscopies was based. The decision of performing an endoscopy was at the discretion of the clinician and was probably based on the ECCO guidelines, which state that "Patients with unexplained perianal abscesses or complex fistulae should be investigated for CD [EL4]" [START_REF] Maaser | ECCO-ESGAR Guideline for Diagnostic Assessment in IBD Part 1: Initial diagnosis, monitoring of known IBD, detections of complications[END_REF]. The median follow-up (17 months) is relatively long and could have been associated with a higher incidence of CD.

Our study also had several strengths. All consecutive patients were identified through a prospective administrative database and ours is the first study to evaluate the risk of CD diagnosis after an episode of perineal fistula. This allowed us to focus on a large and homogeneous cohort of patients. in conclusion, a medical history of anal fistula surgery resulted in the diagnosis of CD in 7% of cases. Weight loss and the presence of digestive symptoms (chronic diarrhea and abdominal pain) should be investigated at the time of anal fistula to diagnose CD. These elements could be used to select patients requiring endoscopic exploration after anal fistula and should guide the surgeon towards a sphinctersaving strategy. 
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 1 Figure 1: Cumulative risk of developing a CD after surgery for anoperineal fistula

Table 1 :

 1 General characteristics of patients IQR: interquartile range, n: number

				Univariate analysis	Multivariate analysis
				IC 95 %	P value IC 95 %	P value
	Sex			0.508 (0.106-2.439) 0.396
	Age			0.927 (0.858-1.002) 0.043	1.491 (0.114-2.001)	0.140
	Smoking history	0.410 (0.085-1.989) 0.261
	Familial history of	1.710 (1.004-2.274) 0.021	1.459 (0.117-2.504)	0.148
	IBD			
	MH of hemorroids	1.151 (0.128-10.31) 0.901
	MH of anal fissure	0.575 (0.347-3.786) 0.567
	MH of simple fistula	0.846 (0.153-4.676) 0.913
	MH of complex fistula 0.430 (0.082-2.755) 0.686
	MH of anal abscess	1.034 (0.218-4.900) 0.967
	MH	of	perianal	0.980 (0.259-2.892) 0.348
	surgery			

Chronic Abdominal pain 1.700 (1.004-2.259) 0.020 3.199 (1.242-3.714) 0.002

  

	Weight loss	6.194 (3.479-10.93) <0.001 4.315 (2.371-7.705)	<0.001
	Chronic diarrhea	5.836 (2.946-7.267) <0.001 5.161 (2.480-7.082)	<0.001
	Extra-intestinal	1.214 (0.190-2.386) 0.175	1.061 (0.085-2.970)	0.292
	manifestations			

Table 2 :

 2 Univariate and multivariate analysis, risk factor for developing a Crohn's disease after surgery for an anal fistula. IBD: Inflammatory bowel disease, MH: Mucosal healing.