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 Anal fistula is a common harmful and irritating anorectal condition. It is 

a chronic abnormal narrow tunnel communicating between the epithelial 

surface of the anal canal and the perianal skin. This study aimed to 

determine the anatomical and histological findings of the resected 

fistulous tract following fistulectomy in Mosul city. Fifty fistulectomy 

specimens following fistulectomy operation were collected from the 

Department of General Surgery in Al-Salaam Teaching Hospital. The 

work was conducted in the Department of Anatomy, College of 

Medicine, University of Mosul. The included cases are both adult male 

and female in the age group of 15-60 years. The biopsies will be fixed 

for more than 24 hour in 10% neutral buffered formalin then tissue 

processing, sectioning as well as staining with hematoxylin and eosin for 

histological analysis. Half (50%) of patients were in the age group 

between thirty and forty years and male were predominantly affected 

more than female. Chronic nonspecific inflammation with neutrophils 

infiltration was the predominant histological finding. Foreign body type 

of giant cells lining the fistulous tract was observed in 6% of cases, the 

fistulous tract was surrounded by non caseating granuloma in 12% while 

10% of cases showed fistulous tract lined by stratified squamous 

epithelium surrounded by granulation tissue. The blood vessels appeared 

congested and dilated in 10% of cases while inflammatory cells 

infiltration and interstitial hemorrhage were observed in 6% of patients. 

Fistula in ano affects male than female with more incidence in the 

middle aged individuals, histopathological evaluation is obligatory to 

determine the underlying pathogenesis and the plan of management. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Fistula in ano is an abnormal tract lined with granulation tissue, joining a main opening within the anal 

canal to an external opening in the skin [1]. 5% to 10% of all surgical specimens received in the pathology 

department are fistulectomy specimens [2]. Fistulous tract might indicates a chronic nonspecific 

inflammatory condition. However, the underlying pathology of multiple and recurrent fistulas could be 

inflammatory bowel disease like Crohn's, ulcerative colitis, tuberculosis, and actinmycosis [3]. Parasites 

like leishmaniasis and schistosomiasis were encountered to cause perianal fistula and related to geographic 

factor like our locality, similar to the study of [4]. 
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A broad appreciative of the anatomy of the sphincter and pelvic floor is fundamental for appreciative 

sorting of fistulous disease [5]. The Goodsall rule is supportive and precise predictor of the natural and 

exact course of anal fistulas, it declared that fistulas with an external opening anterior to a plane passing 

transversely through the center of the anus will track a straight forward radial course to the pectinate line 

while fistulas with their openings posterior to this line will follow an arched course to the posterior midline 

[6]. According to Parks classification system, fistula in ano are classified into four categories 

suprasphincteric transsphincteric, intersphincteric, extrasphincteric. The intersphincteric fistula is the most 

common about 70% of all anal fistulas resulting from perianal abscess, the transsphincteric fistula is the 

outcome of ischiorectal fossa abscess whearas suprasphincteric fistula arises from a supralevator abscess, 

both forming 5% percent of all anal fistulas. The least common is extrasphincteric fistula about 1% of all 

anal fistulas [7]. The goals of the treatment of anal fistula include resolving the acute on chronic 

inflammatory process, maintaining continence, and preventing future recurrence. Fortunately, it is a curable 

condition but if it is left untreated fistulas may cause serious complications like bacterial infection, which 

may result in sepsis and multiple organ damage or even death [8]. Surgery is the backbone of management, 

but knowledge of novel approaches with sphincter preserving are crucial to provide patients with sphincter 

integrity [9]. Recently, laser beam has been used in the management of fistula in ano. The radial fiber 

entered inside the fistula tract, emitted an energy that lead to shrinking of the tissue around it, evenly cause 

sealing of the tract progressively [10]. 

 

The study aimed to determine the anatomical as well as the histological findings of the resected fistulous 

tract following fistulectomy in Mosul city to distinguish chronic granulomatous inflammation due to 

specific etiologies like tuberculosis and Crohns disease from non-specific causes of inflammation and to 

detect any malignancy presenting as fistula in ano and this is very valuable in further follow up of patients 

after resection of fistulous tract. 

 

2. Methods 

Fifty fistulectomy specimens following fistulectomy operation were collected from the Department of 

General Surgery in Al-Jumhuri and Al-Salaam Teaching Hospitals in Mosul city from the patients who 

were admitted to the surgical department complaining from frequent perianal pain, soiling and itching. 

Demographic Clinical data including age, sex, occupation, drug history and previous history of fistula were 

attained from the local institutional databases and documented prospectively. The ethical approval of this 

study was obtained from the committee of the College of Medicine, University of Mosul. The work was 

conducted during the period from March, 2021 to December, 2021.The included cases are adult male and 

female in the age group of 15-60 years, diabetic, hypertensive and those with renal problems and history of 

previous anorectal diseases were included, while children and pregnant women were excluded from the 

study. Postoperatively fixation of the biopsies was done in 10% neutral buffered formalin then tissue was 

handled into paraffin blocks following the method mentioned by [11] sections from each block were cut 

using Reichert's Rotatory Microtome then staining by using Harris Hematoxylin and Eosin (H&E) 

following method of [12], then the sections were examined under light microscope. Statistical analysis by 

using Chi-square test was conducted for the histological findings. 

 

3. Results 

Fifty patients of both sexes were involved in the current study. Table 1 revealed the distribution of patients 

with fistula in ano into groups according to their age. The majority were in the age group between thirty and 

forty years (50%). Male with fistula were predominantly affected more than female and the ratio of male to 

female was 2.3:1 (Table 1). 
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Obese patients ≥ 100 kg weight are more affected and those with history of chronic illness like diabetes, 

hypertension and renal problems and those with previous history of anorectal diseases are more affected 

with anal fistula (Table 2). 

 

3.1 Anatomical findings 

Fistula in ano appeared as small, rounded second opening in the skin around the anus (Picture 1), most 

internal openings of the fistula are located around the anal glands surrounding the dentate line. Fistulous 

tract is hollow appeared inflamed, friable, red and swallow (Picture 2). With gross examination of fistulous 

tract it appeared as fibro fatty tissue measuring 3×2.5×1 cm, dark brown soft and friable (Picture 3). 

 

 
Picture 1: External opening of fistula 

 

 
Picture 2: Inflamed fistulous tract. 

 

 
Picture 3: Fistulous tract appeared dark brown soft and friable. 

 

3.2 Histological findings 

Out of 50 cases included in the current study, 25(50%) showed chronic nonspecific inflammation with 

neutrophils infiltration (Fig.1), 3(6%) of cases showed foreign body type of giant cells lining the fistulous 

tract (Fig.2). The fistulous tract was surrounded by non caseating granuloma in 6(12%) of patients(Fig.3), 

5(10%) of cases showed fistulous tract lined by stratified squamous epithelium surrounded by granulation 

tissue (Fig.4), the blood vessels appeared congested and dilated in 5(10%) of cases(Fig.5). Hypertrophied 
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muscle fibers infiltrated by focal areas of inflammatory cells were observed in 3(6%) of patients (Fig.6,7), 

while hemorrhage in the interstitial space detected in 3(6%) of cases (Fig.8)(Table 3). 

 

Table 1: The percentage of age categories of patients with fistula in ano in correlation to their sex 

Age 
groups(years) 

No. of 
cases(n=50) 

Percentage% No. of 
male 
cases 

No. of 
female 
cases 

15-20 2 4% 1 1 

21-30 4 8% 3 1 

31-40 25 50% 22 3 

41-50 10 20% 8 2 

51-60 6 12% 4 2 

Above 61 3 6% 2 1 

Total 50 100% 40 10 

 

Table 2: The percentage of fistula in ano in relation to some risk factors. 

Risk factors No. of cases(n=50) Percentage% 

Obesity No.of cases Percentage% 

≥ 100 kg 35 7o% 

Less than 100 Kg 15 30% 

History of chronic disease (diabetic, 
hypertensive, renal problems) 

No.of cases Percentage% 

Yes 30 60% 

No 20 40% 

Previous history of anorectal disease No.of cases Percentage% 

yes 28 56% 

No 22 44% 

 

Table 3: The percentage of histopathological findings in relation to the number of cases. 

Histological findings No.of cases(n=50) Percentage% 

Chronic non specific inflammation with 
neutrophils infiltration 

25 50% 

Fistulous tract lined by foreign body type of giant 
cells 

3 6% 

Fistulous tract surrounded by non caseating 

granuloma 
6 12% 

Fistulous tract lined by st. sq. epith surrounded by 

granulation tissue 
5 10% 
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Congestion and dilatation of blood vessels with 

perivascular inflammatory cell infiltration 
5 10% 

Hypertrophied muscle fibers infiltrated by focal 

areas of inflammatory cells 
3 6% 

Hemorrhage in the interstitial space 3 6% 

Total 50 100 

 

 
Fig.1: Fistulous tract showed chronic nonspecific inflammation with neutrophils infiltration (black arrow) 

(H&EX400). 

 

 
Fig.2: Fistulous tract lined by foreign body type of giant cells (black arrow)(H&EX400). 
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Fig. 3: Fistulous tract surrounded by non caseating granuloma (black arrow)(H&EX100). 

 

 
Fig.4: Fistulous tract lined by stratified squamous epithelium (black arrow) and surrounded by granulation 

tissue (yellow arrow) (H&EX100). 

 

 
Fig. 5: Fistula in ano showed congested and dilated blood vessels (BV) with perivascular inflammatory cell 

infiltration (yellow arrow) (H&EX400). 
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Fig.6: Fistula in ano showed hypertrophied muscle fibers infiltrated by focal areas of inflammatory cells 

(black arrow) (H&EX100). 

 

 
Fig. 7: Fistula in ano showed hypertrophied muscle fibers (black arrow) infiltrated by focal areas of 

inflammatory cells (yellow arrow) (H&EX600). 

 

 
Fig8: Fistula in ano showed hemorrhage in the interstitial space (black arrow) (H&EX100). 

 

4. Discussion 
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 In the current study, the frequency of fistulous tract is more in males in comparison with females most 

frequently in those between the 3rd to 5th decades of life. Such finding might be attributed to the difference 

in the anatomical structure and flexibility of pelvis and anal region between the two sexes [13]. Moreover, 

Obese, diabetic, hypertensive and those with previous history of anorectal problems are at higher risk which 

could be related to the immunity status of patients which predispose to anal abscesses followed by fistula. 

Similar association between high BMI and a significant higher risk of recurrence of anorectal abscess has 

been reported [14]. Half of the included cases in the study (50%) showed chronic nonspecific inflammation 

with neutrophils infiltration, while foreign body type of giant cells were found lining 6% of fistulous tract. 

This finding might explain and approve Park theory of cryptoglandular regarding the perianal fistulas [15] 

who posited the conception that enteric microorganisms infiltrate the channels of the gland surrounding the 

anus and spread in a longitudinal inner path, causing a perianal abscess subsequently infected material will 

continue to leak through any channel to the skin surface [16]. Similar inflammatory cell infiltration found in 

fistula due to Crohn's disease which might be a necessary step to achieve closure of the fistula but with 

changed cellular constituents of the inflammatory infiltrate between normal fistulae and CD in response to a 

different proinflammatory stimulus [17]. 

 

Non caseating granuloma was detected in 12% of cases, such granulomatous nodule is an indication of 

inflammatory process in the perianal region consisting mainly of macrophages, immune cells and 

extracellular matrix [18]. Such granuloma with caseating necrosis previously found in the excised fistulous 

tract caused by perianal tuberculosis diagnosed by Ziehl- Neelson stain and blood culture nearly in 0.7% of 

patients [15]. However, non caseating granulomas might be helpful in the diagnosis of some atypical 

mycobacterial infections [19]. The stratified squamous epithelium lining the fistulous tract is previously 

detected by [20] in recurrent pediatric fistula caused by congenital perirectal dermoid cyst. The 

hypertrophied muscle fibers, congestion, and hemorrhage in the interstitial space might be explained due to 

chronic inflammatory process and activation of fibroblasts, such finding previously detected in fistula 

associated with congenital anorectal malformations and Crohn's disease [21]. Although no one of the 

fistulous tracts included in the study showed any histological appearance of malignant transformation, 

parasitic or fungal infection but still valuable to be in the scope of considerable research due to relevance of 

histological findings of fistula in ano and the guidelines of management [22]. Up to date, only few perianal 

fistula were complicated by adenocarcinoma, thus surgical resection and histopathology remains as the 

golden prime since that the illness can be controlled if it is detected early enough [23]. 

 

5. Conclusion 

The current study concluded that the incidence of fistula in ano is more in male than female and commonly 

the middle aged group. The histological examination is essential to distinguish fistulous tract with specific 

granulomatous inflammation from chronic nonspecific inflammation. Granuloma without caseation 

indicates the probability of tuberculous fistulous tract, Crohn's disease or rarely malignant transformation 

which should be excluded to manipulate the plan of further managements, thus all cases of fistulectomy 

should be submitted for histolopathological evaluation. 
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