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Abstract
Background. Acute or chronic rectal fistulas make up to 30% of proctologic pathology and are accompanied by significant impairment of
patients` lives. In recent years, the role of matrix metalloproteinases in the pathogenesis of many diseases has grown rapidly. The most
widely expressed protease in inflamed tissues is matrix metalloproteinase-9 (MMP-9).
Objectives. To identify and analyze changes in the level of MMP-9 in the serum of patients with extrasphincteric fistulas of the rectum,
depending on the method of surgery.
Methods. The study involved 28 patients with extrasphincteric rectal fistulas, who undergone surgery in the proctology department of
Poltava Regional Clinical Hospital and the surgical department of the 3rd city clinical hospital in Poltava from 2010 to 2018. The patients were divided into 2 groups according to the method of surgical treatment. Quantitative determination of MMP-9 in blood serum
was performed.
Results. In the main group, the average value of MMP-9 before surgery was 14.90 ± 0.15 ng/ml, a month later it decreased to 7.73 ± 0.37
ng/ml (p˂0.0001), and after three months, the average value of MMP-9 was determined at 2.41 ± 0.13 ng/ml (p˂0.0001). In the comparison group, the initial average value was 15.00 ± 0.08 ng/ml, which decreased to 11.89 ± 0.26 ng/ml (p˂0.0001), and three months after
surgery it decreased to 4.14 ± 0.17 ng/ml (p˂0.0001).
Conclusion. The use of MMP-9 levels in blood serum before and after surgery has determined that the method of treatment of extrasphincteric fistulas using the drug Tachocomb is less traumatic and reduces the healing time of postoperative wounds compared to the
ligature method.
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1. Introduction
The presence of acute or chronic rectal fistula is a common surgical pathology that occurs in 20-30% of cases, which is accompanied by
frequent recurrences, impaired anorectal function, and significantly impairs the quality of life of the patient. Extrasphincteric fistulas
most often occur proximal to the rectum and are usually the result of a procedure or acute paraproctitis and lead to irreversible destruction of the sphincter, perianal tissues, the emergence of chronic paraproctitis (1). They are characterized by a long torturous fistulous
course, going around the outer sphincter, the inner hole of which is in the area of the crypt, purulent inflows, scars (2).
In recent years, the number of scientific publications on the role of matrix metalloproteinases in the pathogenesis of many diseases, including diseases accompanied by the development of intestinal inflammation, dysfunction of the intestinal epithelial barrier, has grown
rapidly. Matrix metalloproteinases are a family of zinc-dependent endopeptidases that play a significant role in the regulation of both
physiological (angiogenesis, embryogenesis, morphogenesis, wound healing, etc.) and pathological processes (inflammation, tumor progression, degenerative processes, etc.) (3).
The most widely expressed protease in inflamed tissues is matrix metalloproteinase 9 (MMP-9), or gelatinase B, which is synthesized by
various cells, such as epithelial, dendritic, T-cells, fibroblasts, keratinocytes, osteoblasts, macrophages. It is responsible for the degradation of denatured collagen (gelatin) and basement collagen. Due to its proteolytic activity, MMP-9 is involved in the proteolytic degradation of the extracellular matrix, the cleavage of proteins on the cell surface, proteins of the extracellular environment, leading to tissue
remodelling (4,5). MMP-9 is involved in inflammatory processes and has both pro- and anti-inflammatory activities.

2. The aim of study
To identify and analyze changes in the level of MMP-9, as an important pathogenic factor, in the serum of patients with extrasphincteric
fistulas of the rectum, depending on the method of surgery.
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3. Materials and methods
The study involved 28 patients with extrasphincteric fistulas of the rectum of varying severity, who were hospitalized in the proctology
department of Poltava Regional Clinical Hospital and the surgical department of the 3rd city clinical hospital in Poltava from 2010 to
2018. Patients with congenital fistulas, fistulas resulting from trauma, tuberculous and actinomycotic etiology were not included in the
study. Clinical information was collected for each patient, typical examinations for rectal fistula were performed (examination of the
perineum in the patient's lateral position, finger examination of the rectum, fistula examination with a button probe or dye test, rectoromanoscopy or anoscopy).
In the given study, voluntary written informed consent was obtained from all patients.
The patients were divided into groups according to the method of surgical treatment: the main/basic study group included 14 patients
operated on the new method using the drug "Tachocomb" (Takeda Austria, Austria); the comparison group also consisted of 14 patients
who were operated with ligature method.
Quantitative determination of MMP-9 in blood serum was performed on the basis of the Research Institute of Genetic and Immunological Foundations of Pathology and Pharmacogenetics of Poltava State Medical University. The concentration was determined by solidphase enzyme-linked immunosorbent assay using the commercial kit "Human MMP-9 Platinum ELISA" ("eBioscience", Austria). The
study was performed in dynamics three times: the first time the patient's blood was taken after admission to the hospital before surgery,
the second - one month after surgery, and the third - three months after surgery.
Peripheral venous blood sampling was performed under sterile conditions from the ulnar vein using a disposable sterile vacuum blood
collection system with a coagulation activator and separate SST IITM Advance gel (BD Vacutainer®, UK). To obtain serum, blood samples were allowed to settle for 30 minutes after collection at room temperature for coagulation. The blood samples were then centrifuged
at 3000 rpm for 10-15 minutes at room temperature. The serum obtained in this way was stored until analysis at a temperature of -80 ° C.
Statistical processing of the results was performed using non-parametric statistics using the statistical software package STATISTICA for
Windows (StatSoft Inc., USA), version 10. Differences were considered significant at p <0,05.

4. Research results and their discussion
The analysis of clinical data showed that most often (86.2%) the external fistula hole was located in the projection of the postoperative
scar of the previously undergone surgery in the area of the dentate line. The internal hole was located in the posterior crypt in 68.9% of
patients, in another 31.1% of patients - in the anterior crypt. 87% of patients had one external fistula. In other patients, we observed from
2 to 5 external fistulous openings.
MMP-9 is an important pathogenic factor in inflammatory diseases. Scientific publications note its increased level in such inflammatory
bowel diseases as Crohn's disease, ulcerative colitis, which is accompanied by impaired intestinal barrier function and increased permeability (6).
In our study of enzyme-linked immunosorbent assay of MMP-9 in the serum of patients with extrasphincteric fistulas, we obtained results that indicate a significant decrease in MMP-9 between blood samples in the dynamics in each group (see Table 1).
Table 1: Evaluation of the Results of Determining the Average Concentration of MMP-9 in Patients with Extrasphincteric Fistulas
Groups
Before surgery
A month after surgery
Three months after surgery
main/basic study group
14,90±0,15
7,73±0,37*
2,41±0,13**
comparison group
15,00±0,08
11,89±0,26*
4,14±0,17**
р=0,57
р˂0,0001
р˂0,0001
* -The significance of the difference compared to the pre-operation indicator, p˂0.0001;
** -The significance of the difference compared to a month after surgery, p˂0.0001.

Thus, in the main group, the average value of MMP-9 before surgery was 14.90 ± 0.15 ng/ml, a month later it decreased twice - to7.73 ±
0.37 ng/ml (p˂0.0001), and after three months, the average value of MMP-9 was determined at 2.41 ± 0.13 ng/ml (p˂0.0001). In the
comparison group, there was also a significant decrease in the mean value of MMP-9, although not as fast. In the initial study, the average value was 15.00 ± 0.08 ng/ml, which decreased to 11.89 ± 0.26 ng/ml (p˂0.0001), and three months after surgery it decreased to 4.14
± 0.17 ng/ml (p˂0.0001).
As can be seen from the table, the initial (before surgery) average concentrations of MMP-9 were the same in both groups (p = 0.57). We
obtained statistically significant differences when comparing the average concentrations of MMP-9 one month (p˂0.0001) and three
months (p˂0.0001) after surgery between the main/basic group and the comparison group.
During inflammation and degradation of collagen of the basal intestinal wall, MMP-9 is one of the important proteases which is the most
widely, of all matrix metalloproteinases, expressed by inflammatory cells of the intestine and correlates with the activity of inflammatory
disease (7,8).
Thus, according to our data, the concentrations of MMP-9 were significantly lower during surgical treatment by the new method, and
they decreased significantly for three months after surgery in both groups, which can be considered as a favorable prognostic and diagnostic sign. The method of treatment of extrasphincteric fistulas using the drug Tachocomb is less traumatic and reduces the healing time
of postoperative wounds compared to the ligature method.
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