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Anal fistula is a well-known disease that has been recorded for a long time. It usually consists of three parts: in-
ternal opening, fistula and external opening [1]. The course of the disease is longer, often accompanied by local
dampness, itching, etc., causing great trouble to the patient’s life. Anal fistulas are difficult to heal on their own, and
most of them are treated surgically. However, there are many types of surgical treatment of anal fistula, and we can
divide the surgical methods into two categories according to the impact of the operation on the anal sphincter:
sphincterotomy and sphincter preservation [2]. For anal fistulas with simple fistulas and low positions, sphincte-
rotomy can often be used, while for the treatment of complex anal fistulas with high positions, curved fistulas, and
multiple channels, sphincterotomy may be used. The risk of fecal incontinence after surgery is greatly increased.
Reasonable selection of sphincter-preserving surgery can largely avoid the occurrence of various postoperative
complications, and is more in line with the minimally invasive concept that surgeons have been adhering to. How-
ever, there are many types of sphincter-sparing procedures, and there is a lack of unified understanding, which
greatly interferes with clinical applications. Therefore, the author will review the commonly used sphincter-sparing
procedures in clinical practice, and describe in detail the operation methods, advantages and disadvantages, con-
traindications and indications, and postoperative efficacy of various procedures, so as to provide a clearer under-
standing of the treatment of complex anal fistulas.

1. Dotted thread therapy

The treatment of anal fistula by hanging thread therapy has been recorded in many medical works as early as the
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Ming Dynasty in China. As in “Ancient and Modern Medical System”, the book “Daquan” describes in detail the
specific operation method of thread hanging therapy, the duration of thread hanging and the mechanism of treating
anal fistula. With the continuous improvement and innovation of modern medicine for hanging thread therapy, this
technology can be applied to various types of complicated anal fistulas and anorectal abscesses, and according to
clinical observations, it has a good cure rate [3]. However, the principle of the traditional thread-hanging technique
for treating anal fistula is the chronic cutting effect of suture or rubber band on the fistula. Although it reduces the
damage to the anal sphincter compared with fistula incision, it still inevitably causes normal tissue muscle tissue.
There is still the possibility of fecal incontinence, and the timing of the tight line is difficult to grasp. When the su-
tures are tightened at the same time, the patient suffers a greater degree of pain. Therefore, many anorectal surgeons
have made improvements on the basis of the traditional hanging thread: when the fistula is curved or far away, a
main incision is made from the inner opening along the anal verge, and when the outer opening is far away from the
anus, it can be expansion, remove the fibrotic tube, and hang the silk thread or rubber band between the main inci-
sion and the external opening; if there are other branch tubes or abscesses during intraoperative exploration, the
hemostatic forceps can be used to extend into the lumen to open the fibrotic tube. Drape the silk thread between the
main incision and the opening [4]. This practice abandons the traditional thread-hanging therapy for chronic cutting
of fistulas and necrotic tissue, but enhances the drainage of infectious substances in the anal fistula space, and pre-
serves the integrity of the anal sphincter to the greatest extent. The patient suffered from fecal incontinence, air lea-
kage, and fluid leakage due to abnormal anal function due to intraoperative injury of the anorectal ring. At the same
time, due to the sufficient drainage of the abscess cavity, the virtual hanging thread therapy also greatly reduces the
recurrence rate of anal fistula. And because there is no need for graded tightening after surgery, the patient's fear of
pain is greatly reduced.

Benefiting from the above advantages, virtual hanging thread therapy is more and more widely used in various
types of anal fistula surgery, but for low simple anal fistula, virtual hanging thread therapy has no obvious advan-
tages.

2. Fibrin glue fistula closure

Fibrin glue fistula occlusion in the treatment of anal fistula slowly emerged in the field of people in the
1980s.Among them, Hjortrup et al. in 1991 used adhesive to treat perineal fistula and created a precedent for fibrin
glue fistula closure. It has gradually attracted widespread attention because of its simplicity of operation and the
maximum avoidance of anal sphincter injury. The main operation procedure is as follows: after the patient is rou-
tinely anesthetized, take the lithotomy position, roughly explore the shape of the fistula and determine the position
of the internal opening; secondly, use a curette to scratch the fistula and necrotic tissue, and then use a thin soft ca-
theter. Insert the fistula through the external opening and connect the catheter with a syringe to inject fibrin glue
until the inner opening forms a sealing layer; finally, when the catheter is filled with fibrin glue, slowly pull out the
catheter from the fistula, and use protein glue again The outer opening is closed [5]. The fibrin glue used in this
operation is made up of a mixture of thrombin and fibrinogen. When thrombin is activated, it can promote the acti-
vation and migration of fibroblasts, lead to collagen deposition, and promote the closure of the fistula to play a the-
rapeutic role [6]. This procedure is suitable for the treatment of various types of anal fistulas of low and high simple
anal fistulas and complex anal fistulas. It is worth noting that although fibrin glue anal fistula occlusion has higher
safety than other surgical methods, the success rate of this surgical method is not satisfactory through numerous
clinical observations; Daniel C. DAMIN et al. [5] used protein glue occlusion in 32 patients with anal fistula and
found that within 1 year, only 3 patients were successfully cured, and the success rate was only 10%. There are as
many as 13 patients with failed protein glue injection, which seems to be quite different from the 85% success rate
expected by some scholars. The author has consulted many domestic and foreign literatures, and reports on the
success rate of this operation in the treatment of anal fistula range from 0-100% .There may be various reasons for
its failure, such as: the length and width of the fistula, the increased pressure in the rectum leading to the discharge
of the fibrin plug, and the inability to eradicate the infected tissue [7].

Although the success rate of this operation is low, it is undeniable that this operation has extremely high safety,
almost no anal incontinence, air leakage, fluid leakage, etc., and avoids frequent dressing changes after surgery,
reducing the number of patients The degree of pain, especially for high and complex anal fistulas, still has potential
advantages and has good research prospects, and it can be regarded as a potential first-line treatment for anal fistu-
las.
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3. Ligation of Intersphincteric Fistula (LIFT)

LIFT was first proposed and used by Arun in 2007, and it is used as a sphincter-sparing therapy for rehabilitation.
New technologies for complex anal fistulas are becoming more and more popular. In this operation, an arc-shaped
incision is made at the intersphincteric groove fistula, and the intersphincteric groove is approached. The inters-
phincteric fistula is freed, ligated, and the internal opening is closed, and then the extrasphincteric fistula is fully
scraped to clear the necrosis. The granulation tissue is then trimmed and flushed to the surgical wound, and the in-
cision of the intersphincter groove is sutured, and the outer opening can be filled with oil gauze for adequate drai-
nage. The overall operation method conforms to the normal physiological and anatomical structure of the perianus,
and is always in balance with the muscle fibers during the whole process of separation and ligation of the fistula,
which minimizes the damage to the sphincter, relieves pain, and effectively blocks infection. At the same time, the
intersphincteric sulcus fistula is ligated and closed to ensure that the anal gland tissue below the internal opening is
closed, and the anal function is better preserved [8]. More importantly, after a long period of clinical observation
and data analysis, the success rate of LIFT in the treatment of anal fistula is satisfactory. During the 16-month
postoperative follow-up, it was observed that 19 (73%) of the 26 patients had initial healing, and 7 patients had re-
currence within 4-8 weeks after surgery, with a recurrence rate of 27%; it is worth noting that, During a follow-up
period of up to 16 months, no postoperative anal incontinence was found. Alasari S. et al. [10] analyzed the data of
435 patients reported in the LIFT procedure published so far. The analysis showed that: in all patients, the surgical
success rate was 81.37%, and the overall healing time was 8.15 weeks. The complication rate was 1.88%, and no
anal incontinence occurred.

In general, LIFT has a very high success rate, with few postoperative complications and less incontinence; how-
ever, this method is only suitable for transsphincteric anal fistulas, and requires the operator to have good medical
knowledge. Anatomical knowledge has a clear and clear direction for the channel of fistula, but due to its many
advantages, such as the surgical method conforms to the anatomical structure, the surgical incision is small, the
clinical effect is satisfactory, and there is no occurrence of anal incontinence, it is worthy of further clinical research
and application.

4. Video-Assisted Anal Fistula Treatment

Video-assisted anal fistula therapy (VAAFT) was first developed by Italian professor Meinero [11] in 2006. It is
proposed and should be applied to the clinical treatment of anal fistula. This invention brings endoscopic technolo-
gy into the diagnosis and treatment of anorectal diseases, making the treatment of anal fistula enter the era of preci-
sion and visualization [12]. Imaging assessment has evolved to a new stage where fistulas can be explored from the
inside and managed. VAAFT integrates the exploration, destruction and scratching of the fistula: the mirror body is
connected to the video equipment and under the illumination of the light source, the direction and structural domain
of the fistula can be clearly explored, and then the fistula can be accurately performed through the matching sin-
gle-click electrocoagulation. Burning has a destructive effect, in which the large fistula group structure left by
burning can be grasped by grasping forceps, and the small tissue fragments can be scraped with fistula brush to
achieve the effect of thorough cleaning [12]. Yang Yong [13]and others conducted clinical observation and compar-
ison of VAAFT and traditional incision and hanging suture in the treatment of complex anal fistula, and observed
the postoperative pain, healing time and postoperative recurrence rate of the two patients. Less intraoperative
bleeding, less postoperative pain, no anal incontinence, fast wound healing and short hospital stay, but during the
subsequent 6-month follow-up, 2 of 30 patients in the VAAFT treatment group had recurrence, while the traditional
incision group had 2 recurrences. There were no recurrences among the 30 patients with anal fistula in the open and
hanging thread treatment group. The author reviewed the relevant literature on patients with anal fistula who re-
ceived VAAFT in recent years. The cure rate of VAAFT in the treatment of anal fistula was 70% to 93%, and the
recurrence rate was 4% to 30% [14-15]. The reported results vary widely, but no cases of anal incontinence have
been found, so the preliminary clinical practice results are satisfactory.

Undoubtedly, accurate identification of fistula and internal orifice, fistula resection, and protection of anal
sphincter function are the three main principles for surgical treatment of anal fistula. There is no damage to the
sphincter, which is more in line with the requirements of today's surgery for minimally invasive concepts. It is
worth noting that the use of VAAFT has many limitations and shortcomings: such a technical equipment is expen-
sive, and for anal fistulas with narrow and large tortuous fistulas, the mirror body is difficult to enter, and it cannot
be effectively explored. However, for full horseshoe fistulas, fistulas above the levator ani muscle, or recurrent fis-
tulas, it will be more difficult to locate the internal opening of the anal fistula by relying on the light source [16];
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therefore, the type of anal fistula greatly affects this item. Regarding the technical success rate and recurrence rate,
Michal [17] believed that the success rate of using VAAFT in the treatment of simple anal fistula was 73.3%, and
the success rate of complex anal fistula was 39.47%. Therefore, this technology should be viewed more compre-
hensively, and its contraindications and indications should be strictly controlled so that it can be better applied in
clinical treatment.

5. Transanal opening of intersphincteric space (TROPIS)

For the diagnosis and treatment of anal fistulas, almost all doctors believe that anal fistulas are classified accord-
ing to the relationship between the shape of the fistula and the sphincter. Row classification has great guiding signi-
ficance for clinical treatment, and Parks classification method is often used to classify anal fistulas into inters-
phincteric anal fistulas, transsphincteric anal fistulas, supra-sphincteric anal fistulas and extrasphincteric anal fistu-
las. Among them, due to the anatomical relationship of the perianal region, the intersphincteric fistula is the most
common type of anal fistula, accounting for about 70% [2]. Therefore, Dr. Garg [18] proposed TROPIS for the first
time in 2017 and applied it to the clinical treatment of complex anal fistulas. He included 61 patients with high in-
tersphincteric anal fistulas into the clinical study. During the 6-month follow-up, the postoperative condition of 61
patients was evaluated; statistics: The cure rate of the 61 patients was 90.4%, and there was no anal incontinence
such as air leakage and stool leakage. In this procedure, the iodophor solution is injected into the anus from the ex-
ternal opening to define the internal opening, and then curved forceps are used to extend the sphincter space from
the internal opening, and then the internal and external sphincter gaps are opened and the incision is enlarged with a
high-frequency electric knife along the curved forceps. Provides adequate drainage; this incision starts from the
internal opening, mainly near the dentate line, and in the case of a horseshoe-shaped fistula, the internal opening of
the midline after the incision extends to both sides; if the fistula has an additional supralevator opening, then the
incision extends upward from the posterior internal opening of the midline to the suprarectal opening of the levator
ani muscle. It is worth mentioning that this incision is usually curvilinear or may be oblique, depending on the
orientation of the intersphinctericfistula [18-19]. In order to better verify the clinical treatment effect of TROPIS, Dr.
Garg reported the largest clinical study of anal fistula so far in 2021 [20]. He included 1250 patients with various
types of anal fistula into the research group, and preoperative MRI examinations divided the types of anal fistulas
into simple and complex anal fistulas; anal fistula incision was used for simple anal fistulas, while anal fistula em-
bolization, TROPIS, and proximal internal orifice burning and regular emptying were used for the treatment of
complex anal fistulas. Fistula scraping and curettage [21] (PERFACT) compared the overall healing rate and post-
operative complications of these four surgical methods. Statistics show that the cure rate was 98.6% in 611 patients
who underwent anal fistula incision, 86% in 408 TROPIS patients, 19.4% in 56 patients with anal fistula emboliza-
tion, and 175 PERFACT patients. The cure rate in the group was 50.3% (101 patients underwent reoperation with
TROPIS after recurrence), and all patients had no anal incontinence after surgery.

From the above statistical results, we can conclude that TROPIS has a good effect in the treatment of anal fistula.
Before this report, the PERFACT procedure was mostly used for the treatment of anal fistula, but this study has
caused a great impact. Because the TROPIS mucosal incision is less than one-third of the anal circumference, it
will not cause anal stenosis. It has almost no effect on the function of the anus and sphincter, and has the advantages
of small wound surface, quick recovery, and few complications. The treatment of anal fistula and horseshoe anal
fistula has become the first choice for many doctors to treat complex anal fistula.

6. Summarize

For nearly a hundred years, the treatment of complex anal fistulas has always been a hot spot and a difficulty in
the research of colorectal surgery diseases, and how to solve the contradiction between radical anal fistula and pro-
tection of anal function and avoiding damage to the sphincter is one of the most difficult problems in the treatment
of anal fistulas [22]. Although with the development and progress of medicine, the treatment methods of anal fistula
have become more and more diversified, and various new sphincter-preserving surgical methods have emerged
continuously, such as anal fistula embolization, mucosal flap advancement, anal fistula laser closure, PERFACT, etc
[23]. However, many surgical procedures lack the evaluation of actual clinical efficacy or have shortcomings such
as high postoperative recurrence rate, high anal incontinence rate, cumbersome procedure and high cost, which will
not be repeated in this article. The surgical methods specifically analyzed by the author have more clinical observa-
tion bases, and the cure rate is stable and the anal incontinence rate is low. Although it has some shortcomings, it
still has great advantages compared with other surgical methods. It is more emphasized that the surgical method of
preserving the sphincter does not completely damage the internal and external anal sphincter, but maximizes the
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protection of the normal muscle and tissue structure around the anus. On this premise, the fistula can be accurately
explored, scratched, and removed. Under the background of today’s medical strongly advocating the concept of
minimally invasive and patients paying more attention to the quality of life, more novel and concise sphinc-
ter-preserving procedures may be derived. Its contraindications and indications, in order to better guide our clinical
treatment of anal fistula.
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