Original articles / OpurnHanbHbIe MCCIEOBAHUS www.gastro-j.ru

https://doi.org,/10.22416,/1382-4376-2023-33-6-44-52 @@@
YK 616.351-089.847 : [615.46:665.939]

Experience of Two-Stage Treatment
of Rectal Fistulas Using Low-Thrombin
Fibrin Glue “Kriofit"
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Vyacheslav Yu. Korolik®, Ilya S. Bogormistrov, Arseniy N. Ryndin

National Medical Research Center of Coloproctology named after A.N. Ryzhikh, Moscow, Russian Federation

Aim: to improve the results of treatment of patients with rectal fistula.

Materials and methods. Twenty-eight patients with rectal fistulas were included in the study — 20 (71,4 %) men
and 8 (28,6 %) women, average age — 40 (24-68) years. Based on examination and transrectal ultrasound data,
13 (46.4 %) patients had intrasphincteric fistulas and 15 (53.6 %) had transsphincteric fistulas. All patients underwent
prehospital transrectal ultrasound and sphincterometry to assess the functional state of the anal sphincter, and the
SF-36 quality of life questionnaire and Wexner scale assessing the functional status of the anal sphincter were ana-
lyzed. All patients, included in the study, had straight fistulous passage, without collections and significant scarring of
the anal canal. Patients underwent two-stage surgical treatment using low-thrombin fibrin glue “Kriofit”. Follow-up of
the patients was carried out on days 7, 14, 21 and included collection of complaints, examination of the perianal area,
finger examination of the rectum. In the postoperative period, the intensity of pain syndrome was assessed using the
visual analog scale of pain. On days 30 and 90 control transrectal ultrasound, sphincterometry, assessment of Wex-
ner scale and patients' quality of life by SF-36 questionnaire on days 7 and 30 after the operation were performed.
Results. There were no intraoperative and early postoperative complications among patients. The average bed-
day was 6.8 (5-11) days. The follow-up periods ranged from 1 to 42 months. Disease recurrences were diagnosed
in 3 (10.7 %) patients. According to the sphincterometry data, no anal holding dysfunction was detected in any of
28 patients.

Conclusion. The results of our study have shown that the division of preliminary surgical treatment of the fistulous
passage followed by local anti-inflammatory treatment and filling of the wound canal with two-component fibrin glue
with low thrombin content “Kriofit” into two stages effectively increases the results of the proposed technique. The
use of fibrin glue as a sphincter-preserving technique makes it possible to exclude the development of postoperative
anal incontinence, and new technologies and materials reduce the risk of disease recurrence.
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OnbIT ABYX3TANHOr0 JIeYeHUs CBULLLEN NPAMOA KULLKU C NTPUMEHEHNeM
HU3KOTPOMOUHOBOro pudbpuHoBoro kneqa «Kpnopur»

C.A. ®ponos, A.M. KyabmuHos, [1.B. Beiweropoaues, B.1O. Koponuk', N.C. BoropmucTtpos, A.H. PbiHOWH

DrbY «HavumoHanbHbIb MeaLMHCKUIA MCCenoBaTeIbCKUIA LIEHTP KOI0MpPoKToaoruv uM. A.H. Pbixxux» MuHucTepcTsa
3apaBooxpaHeHusi Poccurickori @enepavummn, Mocksa, Poccuiickast @enepavms

Llenb uccnepoBaHus: ynyylinTb PE3YNbTaThl IEHEHNS NALMEHTOB CO CBULLLAMW MPSIMOIA KALLIKU.

MaTtepuanbi nu meToabl. B nccnegoBaHme BKAOYEHbI 28 NaLMEHTOB CO CBULLLAMM NPAMON KULWKN. M3 HMX 20 (71,4 %)
MY>XXHUUH 1 8 (28,6 %) XXeHLUMH, cpeaHnin Bo3pacT KOTopbix cocTasnseT 40 (24—-68) neT. Ha ocHOBaHMM faHHBIX OCMO-
Tpa 1 TPaHCPEKTaNIbHOro yNbTPa3ByKOBOro nccnenosanuvs (TPY3WN) y 13 (46,4 %) naumeHTOoB CBULLM BblIM UHTPAC-
buHkTepHbIe, ay 15 (53,6 %) — TpaHcCchUHKTEPHbIE. BCceM nmaumeHTam Ha 4OrocnnTasbHOM 3Tane BblMOHANIOCh
TPY3W n chuHkTepoMeTpus ana oueHkn GyHKLUMOHANbHOrO0 COCTOSHUSA 3anMpaTtesnbHOro annapara npsiMon KMLL-
KW, TaKXXe NPOBOAMIICHA aHanM3 OMPOCHMKA KavecTBa Xn3Hn SF-36 n wkanel BekcHepa, oueHmBalowen @yHKLMo-
HaNIbHOE COCTOSIHME 3annpaTenbHOro annaparta NPSMON KALWKK. Y BCEX MNALMEHTOB, BKITIOYEHHbIX B UCCNea0BaHueE,
CBULLEBOW X0f, Obl1 NPSIMbIM, 6€3 3aTEKOB U BblpaXKEHHbIX PYOLIOBbIX MIBMEHEHUIA aHaNbHOro kaHana. NauneHtam
NPOBOAMIIOCH OBYX3TANHOE XMPYPruyeckoe neyvyeHne ¢ NPUMEHEHNEM HU3KOTPOMOMHOBOro GMOPUHOBOrO Kiles
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«Kpuodut». MNocnepyouiee HabAOLEHVE 32 NALMEHTAMM OCYLLECTBASANOCH Ha 7, 14 1 21-1 AHW 1 BKIOYano B cebs
cbop xanob, oCcMOTP NepuaHanbHOM 06nacTy, NanbLEBOE UCC/eaoBaHMe NPSMON KULLIKW. B nocneonepaumoH-
HOM MEPUOLE C NMOMOLLbIO BU3YasibHOM aHasioroBoli Lkanbl 6011 NpoBoaniack oLeHka MHTEHCMBHOCTU GONEBOrO
cungpoma. Ha 30-11 n 90-i1 aHM npoBOoAMNOCH KOHTPoNbHOe TPY3WU, counHkTepomeTpusi; Ha 7-in 1 30-11 gHM nocne
onepauun — oueHka Likanbl BekcHepa 1 kayecTBa XU3HM NauyeHTOB MO ONpoCcHUKY SF-36.

PesynbraThl. VIHTpaonepaLy OoHHbIX N PaHHUX MOCIEONEPALMOHHbBIX OCNOXHEHW Y NaLMEHTOB He Obino. CpeaHuit
KOMKO-AeHb cocTaBun 6,8 (5—11) gHs. Cpokun HabnogeHus — oT 1 no 42 mecsaues. Peumaveel 3abonesaHus ana-
rHocTupoBaHbl y 3 (10,7 %) naumeHToB. [10 4aHHBIM CHUHKTEPOMETPUN Y BCEX 28 NALMEHTOB HE BbISIBJIEHO HapyLUe-
HUN OYHKLUMN aHAJNIbHOIO OEPXKAaHUS.

3aknoueHue. Pe3ynbraThl HAWEro NCCNeaoBaHnsa nokasanu, YTo pa3aeneHme NpeaBapuUTenbHON XMPYPrmyeckom
06paboTKM CBULLEBOIO X042 C NOCneayLM MECTHBIM NPOTUBOBOCNANIUTENBHBIM JIEYEHVEM U NIOMONPOBKY pa-
HEBOro KaHana ABYXKOMMOHEHTHbIM GUOPUHOBBLIM KJIEEM C HU3KMM CcodepXXaHneM TpombuHa «Kprnodput» Ha aBa
aTana addEeKTMBHO MOBbLILLIAET pe3yfbTaThl Npeanaraemoi MetToankn. NprumeHeHne pubprHOBOro kies Kak ChUHK-
TEPOCOXPAHSAOLLEN METOAMKN MO3BOJISET UCKITIOYNTL PA3BUTUE NOCAEONEPALMOHHON aHabHOW HEAOCTATOYHOCTU,
a HOBblE TEXHOJIOMMW U MaTepUanbl CHUXAIOT PUCK PasBUTUS peunanea 3abosieBaHus.

KnioueBble cnoBa: MaslOMHBA3UBHOE JIEYEHNE, XPOHUYECKMIA NapanpoOKTUT, CBULL, HELOCTATOYHOCTb aHANIbHOrO
chuHkTEPA, PUOPUHOBBIN KNEe

KoHdnukT HTEepecoB: aBTopbl 3as8BNSIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana untupoBanusa: ®ponos C.A., KyabmuHos A.M., Beiweropoaues [.B., Koponuk B.1O., Boropmuctpos U.C., PoiHanH A.H.
OnbIT OBYX3TAMNHOrO JIEYEHUS CBULLEN MPSIMON KULLKM C NMPUMEHEHUEM HU3KOTPOMOUMHOBOro ¢dunbpmnHoBoro knest «Kpnodbuts.
Poccuinckunia XxypHan raCTpo3aHTepPOsiorMm, renatonorumn, kononpoktonorun. 2023;33(6):44-52. https://doi.org/10.22416/1382-

4376-2023-33-6-44-52

Introduction

According to various data, the incidence
of rectal fistulas is from 1.2 to 2.8 cases per
10,000 population per year. This pathology
most often occurs in the working age from 20
to 50 years, which causes its high social signifi-
cance. According to statistics, men suffer more
often than women in the ratio of 2:1 [1—4].

Surgical treatment — the only way for a pa-
tient to recover — involves the elimination of the
fistulous passage together with the internal fistu-
lous opening. To date, there is a large arsenal of
various surgical techniques for the treatment of
rectal fistulas. However, almost all these meth-
ods are inevitably associated with traumatization
of the anal sphincter, which leads to the risk
of anal incontinence. Thus, even when perform-
ing plastic surgeries with mucosal-muscular flap
relegation, which allows minimizing the trauma
of anal sphincter, the incidence of anal incon-
tinence reaches 35 % [6], and when using the
ligature method — 63 % [5]. Therefore, the de-
velopment and introduction into clinical practice
of minimally invasive methods of rectal fistula
treatment, which could significantly reduce the
probability of damage to the anal sphincter, con-
tinues. One of such methods is filling the fistu-
lous passage with fibrin glue.

Fibrin glue consists of fibrinogen, throm-
bin, and calcium ions. When fibrinogen is bro-
ken down into fibrin monomers, a fibrin clot is
formed and stabilized in the presence of calcium
ions and plasma transglutaminase (factor XIII).
The fibrin glue stimulates the migration and

proliferation of the patient’s fibroblasts and plu-
ripotent endothelial cells from adjacent tissues.
Within 1—2 weeks, plasmin from surrounding tis-
sues lyses the fibrin clot, replacing it with syn-
thesized collagen [1].

The first results of effective application of
biological glue in patients with rectal fistulas
were presented by a group of authors led by
A. Hjortrup in 1991. The absence of disease re-
currence was noted in 52 % of patients, and the
authors demonstrated the possibility of repeat-
ed application of the technique without risk to
the patient [2]. This work showed the potential
of this treatment method and gave impetus for
several other comparative studies. These studies
compared the technique with classical surgical
treatment methods and evaluated the effective-
ness of the method depending on the type of fis-
tula. Studies have shown that the method is most
effective in superficial fistulas without collection
and pronounced scarring changes [7—11].

In a study by a group of American scientists
led by R. Loungnarath (2004), treatment of rectal
fistulas using fibrin glue was performed on 42 pa-
tients, three people were subsequently excluded
from the study; 12/39 (31 %) patients achieved
recovery [12]. The recovery rates in patients with
primary interventions were 38 % (8,21 patients),
and in the group of patients who had previously
undergone surgical interventions, — 22 % (4,18
patients). At repeated application of fibrin glue
the treatment efficiency amounted to 12.5 %.
According to the authors, the use of fibrin glue
in the treatment of complex fistulas has low
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efficiency, most recurrences of the disease are di-
agnosed within three months after the interven-
tion. However, given the low invasiveness and
relative simplicity of the procedure, the research-
ers felt that fibrin glue should be considered as
a first-line treatment for patients with complex
rectal fistulas.

In a study by J.M.C. Yeung et al. (2010),
involving 40 patients with rectal fistu-
las (28 (70 %) — with complex fistulas and
12 (30 %) — with simple fistulas), 8,28 (29 %)
patients with complex fistulas and 5/12 (42 %)
with simple fistulas achieved recovery and no re-
currence of disease during a follow-up period of
up to three months [13].

The authors believe that the use of fibrin glue
is most justified as a first-line treatment for sim-
ple rectal fistulas, while repeated use of fibrin
glue is unlikely to be successful and will require
other treatment methods in the future. According
to the researchers, the method is minimally in-
vasive and does not affect the structures of the
anal sphincter, and the risk of complications is
minimal, but its effectiveness is reduced in the
treatment of complex rectal fistulas.

In 2011, a two-stage method of surgical treat-
ment of rectal fistulas with the use of biological
glue was developed and patented in the National
Medical Research Center of Coloproctology
named after A.N. Ryzhikh of the Ministry
of Health of the Russian Federation (patent
No. RU2579629C1). The novelty of the method
consisted in dividing the surgical intervention
into two parts: the first stage — radio-wave
treatment of the fistulous passage, the second
one — filling of the wound canal with fibrin
glue. Subsequently, a study was conducted that
showed the effectiveness of the proposed tech-
nique [14]. Tt should be noted that all studies
used fibrin glues of similar composition with
high thrombin content (more than 500—1000 IU).

In 2015, a domestic two-component fibrin glue
“Kriofit” with low thrombin content (40 IU)
was developed. The interaction of keratinocyte
cells with low thrombin fibrin glue was studied,
which showed a direct correlation between the
amount of thrombin and the rate of penetration
of the patient’s own cells into the clot matrix.
Low thrombin content promotes easier penetra-
tion of the surrounding tissue cells into the fibrin
clot, thereby accelerating the processes of clot
implantation and regeneration [15].

However, in the world literature there are
no works devoted to the evaluation of the ef-
fectiveness of two-stage methods of rectal fistula
treatment with the use of low thrombin fibrin
glue, so the aim of our study was to investigate

the effectiveness of the use of two-component fi-
brin glue “Kriofit” in the treatment of intra- and
transsphincteric rectal fistulas and to evaluate
the frequency of the development of incontinence
of the anal sphincter.

Patients and methods

From June 2019 to the present time, in
the National Medical Research Center of
Coloproctology named after A.N. Ryzhikh of the
Ministry of Health of the Russian Federation a
prospective non-randomized study has been con-
ducted. At present, the experience of treatment
of 28 patients with rectal fistulas has been ac-
cumulated. Among them 20 (71.4 %) men and
8 (28.6 %) women, average age — 40 (24—68)
years. All patients at the prehospital stage under-
went transrectal ultrasound and sphincterometry
to assess the functional state of the rectal fistula.
The use of the SF-36 quality of life question-
naire and the Wexner scale assessing the func-
tional state of the sphincteral closure apparatus
was also analyzed. Based on the examination and
transrectal ultrasound data, it was revealed that
13 (46.4 %) patients had intrasphincteric fistulas
and 15 (53.6 %) had transsphincteric fistulas. All
patients included in the study, had straight fis-
tulous passage, without collections and marked
scarring of the anal canal (Table).

According to the sphincterometry data, no pa-
tient in the preoperative period had anal incon-
tinence. Thus, the average pressure in the anal
canal at rest and the maximum pressure in the
anal canal during volitional contraction before
surgery were 38 (36—46) and 146 (132—239)
mmHg, respectively.

Surgical technique

The first stage

In the position of the patient for lithotomy
under local infiltration anesthesia through the
external fistulous opening, a ball electrode of
the radio-wave device is introduced through the
external fistulous opening, which under the con-
trol of a finger inserted into the lumen of the
intestine, is carried along the fistulous passage
to the internal fistulous opening. Then at a speed
of 1 mm/s the electrode is withdrawn with si-
multaneous coagulation of the internal fistulous
opening and the fistulous passage (Fig. 1).

After that, with the use of a Folkman spoon,
curettage of the treated fistulous passage is per-
formed, and the wound canal is washed with
trypsin or chymotrypsin 1—2 times a day for the
next 3—5 days, after which the second stage of
treatment is performed.
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Table. Characteristics of the study group of patients (n = 28)
Tab6auya. XapakrepucTuka MCCIeayeMoil TpyInbl nanuentos (n = 28)

Parameter / IToxazamenw

Number of patients /
Koauuecmeo nayuenmos

Gender / ITox Males / myscuuno n=20; 71.4 %
Females /' senugumnot n=38;28.6%
Age, years / Bospacm, nem 40 (24—68)"
Body mass index, kg/m? / Hudexc maccol mena, xe,/ m’ 27.1 (18.3—36.1)"
History of illness, months / Anammnes sabonresanus, mec. 4 (1-84)

intrasphincteric / unmpacpunxmepnoiii

13 (46.4 %)

Type of fistula / Tun ceuwa

transsphincteric / Tpanccunrxmepmolii

15 (33.6 %)

Length of fistula tract, mm
IIpomsizkenHoCmsd C6UWEE020 X00d, MM

22 (8—45)

Diameter of the internal fistula opening, mm
uamemp snympentezo ceuwe6020 0meepCcmust, MM

3 (1=5)

Note: * —mean and interquartile range.

ITpumeuanue: *

Figure 1. Treatment of the fistula tract with a radio
wave apparatus (stage 1)

Pucynox 1. O6paboTKka CBHUIIEBOTO X0/ PaJIUOBOJHO-
BbIM arnmnapaToM (nepsblii sram)

The second stage

To determine the extent and patency of the
wound canal, it is probed, based on which the
length of the “guide” is calculated. This is nec-
essary for effective filling of the wound canal
with fibrin glue. Using a bulbous-end probe,
the length of the wound canal is measured, and

— Cpe/lHee 3HavYeHue n Me)KKBapTPUIbeIﬁ pasMmax.

2—3 mm is added to its length. The volume of
fibrin glue required to fill the wound canal is
calculated based on its length and diameter at
the rate of 2 to 4 mL of the drug to treat the
fistulous passage. Ten minutes before injection,
the fibrin glue is thawed at room temperature
to a liquid state, after which the system is as-
sembled to ensure the introduction of the glue
into the wound canal (Fig. 2).

In our study, the maximum length of the
wound canal was 45 mm and the diameter was
4 mm, so the volume of glue used varied from
1.0 to 2 mL. In the position of the patient for
lithotomy without anesthesia, a “guide” is
passed through the external opening to the in-
ternal fistula opening along the wound channel
under the control of a finger, then, when the
“guide” is removed, fibrin glue is injected at a
speed of 1 mm/s until the wound channel is
completely filled. After one minute, clot for-
mation occurs, after which the patient can be
activated (Fig. 3).

Follow-up of patients is carried out on days 7,
14 and 21 and includes collection of complaints,
examination of the perianal area, finger exami-
nation of the rectum. In the postoperative pe-
riod, the intensity of pain syndrome is assessed
using the visual analog scale of pain. On days
30 and 90 a control transrectal ultrasound ex-
amination and sphincterometry were performed,
on days 7 and 30 after the operation — assess-
ment of Wexner scale and patients’ quality of
life by SF-36 questionnaire.

The criteria of the method effectiveness were
the absence of disease recurrence and signs of
anal sphincteric deficiency in the distant terms
after the operation.
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Figure 2. Two-component fibrin glue “Kriofit”

Pucynox 2. [|ByXKOMIOHEHTHBIH (PHOPHHOBBIN Keit
«Kpnodur»

Statistical processing of data

Office Excel 2016 program (Microsoft Corp.,
USA) was used to process the obtained data. Before
analysis, empirical distributions of variables were
tested for agreement with the law of normal dis-
tribution using the Shapiro Wilk criterion.
Normally distributed quantitative variables are pre-
sented as median (Me), and qualitative variables
are presented as percentages.

Results

There were no intraoperative and early post-
operative complications in patients. At the stage
of mastering the technique the treatment was
performed in hospital, and later — in the con-
ditions of day hospital. The average bed-day
amounted to 6.8 (5—11) days, including the first
surgical stage, washing of the wound canal for
several days and its subsequent filling with two-
component fibrin glue. After the first stage of
intervention 17 (60.7 %) patients had mild pain
syndrome (1—3 points on VAS), and 6 (21.4 %)
patients had the pain syndrome corresponded to
4 points on VAS and steadily decreased by the
third day after the first stage of surgery. The
use of non-narcotic analgesics was required for
9 (32.1 %) patients. According to the data of
sphincterometry performed one month after the

Figure 3. Introduction of fibrin glue into the wound
canal (stage 2)

Pucynox 3. Beenenne (HuOpUHOBOTO KJes B paHEBOI
kanau (Bropoil sram)

operation, the average pressure in the anal canal
at rest and the maximum pressure in the anal
canal at volitional contraction were 41 (38—48)
and 156 (142—182) mmHg, respectively, which
testified to the absence of negative influence of
the surgical intervention on the function of the
anal sphincter.

The follow-up periods ranged from 1 to
42 months. Disease recurrences were diagnosed
among 3 (10.7 %) patients. In 2 and 3 months
after the operation 2 (7.1 %) patients with trans-
sphincteric fistulas were diagnosed with recur-
rence of the disease. Subsequently, these patients
underwent a repeat procedure, which was suc-
cessful in one case. After a patient’s recurrence
with a 45 mm long and 4 mm wide fistulous pas-
sage, excision of the fistula with suturing of the
sphincter was performed. In 1 (3.6 %) patient
with an intrasphincteric fistula, spontaneous mi-
gration of a fibrin clot occurred on the third day
after surgery during the act of defecation. The
patient with intrasphincteric fistulous passage,
considering the insignificant extent of the wound
canal, underwent excision of the fistula into the
lumen of the intestine, further recurrence of the
disease was not noted.

Thus, the application of two-stage method of
treatment with the use of low-thrombin fibrin
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Figure 4. Echogram of the anal canal on day 90 after the surgery (A — connective tissue at the site of the injected

fibrin glue)

Pucynox 4. IxorpaMma aHaiapHOro Kanama Ha 90-if genb mocae onepanun (A — coegmHnTETbHAS TKAHD HA MECTe

BBEJIEHHOTO (PUOPMHOBOTO KJI€ST)

glue “Kriofit” allowed to achieve good results.
Absence of signs of fistula recurrence was noted
in 26 (92.8 %) patients.

Three months after surgery, all patients un-
derwent sphincterometry to assess the functional
status of the anal sphincter, which showed no
signs of anal sphincter insufficiency.

The mean resting pressure was 48 + 3 mmHg
in women and 49 + 5 mmHg in men. Transrectal
ultrasound was performed for possible visualization
of fibrin glue in the pararectal tissue. On day 90 af-
ter the operation, a hypoechogenic homogeneous in
structure fiber band was observed in the pararectal
tissue at the site of fibrin glue injection, which was
represented by scar tissue (Fig. 4).

Discussion

Analysis of the literature data shows an increas-
ing interest in the use of minimally invasive tech-
niques in the treatment of rectal fistulas.

In the scientific work conducted by O. Zmora
et al. (2003), the use of fibrin glue was performed
in 24 patients with complex rectal fistulas, re-
covery was achieved in 8/24 (33 %), and the
follow-up period was 12.1 months. The authors
note that the use of this minimally invasive tech-
nique made it possible to eliminate the fistula
in 33 % of patients, avoiding complex surgical

interventions, often associated with the possible
development of anal sphincter insufficiency [16].
Also, good results of fibrin glue application in
the treatment of rectal fistula in the literature re-
view are reported by M.T. Swinscoe et al (2005).
However, the authors, based on the works pre-
sented in the review, emphasize that the large
difference in the effectiveness of fibrin glue in
the treatment of rectal fistulas is associated with
a different degree of complexity. The technique
is more effective in simple fistulas [9].

Somewhat different results were obtained by
British scientists led by I. Lindsey (2002). The
study showed the effectiveness of fibrin glue in
the treatment of simple rectal fistulas in 50 %
of patients, and in complex fistulas — in 69 %.
Fibrin glue has many advantages in the treat-
ment of complex rectal fistulas, including the
preservation of anal sphincter function, ease of
application and the possibility of repeating the
technique without risk to the patient, and the
development of recurrence of the disease does not
affect further treatment. Therefore, the authors
believe that the use of fibrin glue is justified in
the treatment of complex fistulas of the rectum,
because it allows to achieve the elimination of
the fistula and, most importantly, to minimize
the risk of anal sphincter insufficiency [7].
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In the study conducted by T. Adams et al.
in 2008, the application of the technique using
fibrin glue was performed in 36 patients with
transsphincteric fistulas of the rectum. Recovery
was achieved in 20 (56 %) after a single appli-
cation of fibrin glue and in 2 (6 %) by repeat-
ing the procedure. At long-term follow-up (Me =
17.1 months), no recurrence of disease was noted
in 16/17 (94 %) patients. Despite the rapid re-
covery, replacement of the fibrin clot by connec-
tive tissue occurs within several months, which
provides reliable elimination of the fistula; only
1 patient developed a recurrence after a 3-month
follow-up period [17].

Currently, based on the data of our own stud-
ies, we believe that the high incidence of recur-
rences is associated with the technical features of
the technology used. Thus, a one-stage method of
treatment, in which immediately after treatment
of the fistulous passage is performed its curet-
tage and lavage, followed by the introduction of
fibrin glue, leads to a decrease in adhesion. A
possible reason for the increased effectiveness of
fibrin glue is the low concentration of thrombin
(“Kriofit” 40 IU thrombin), which does not in-
hibit its own regenerative abilities in the area of
the formed clot and to a lesser extent prevents
biodegradation with replacement by its own tis-
sues. This is also proved by the experimental
work of A. Gugerell et al. (2012) [15]. The fac-
tors influencing the effectiveness of the technique,
in our opinion, may be the length and diameter
of fistulous passages. Thus, in the group of pa-
tients we studied, recurrence of the disease was
noted in three patients. In 2 (7.1 %) of these pa-
tients, according to transrectal ultrasound data,
the length of the fistulous passage was 45 and
41 mm, and the diameter was 4 and 3 mm, respec-
tively. And in one patient with intrasphincteric
fistula its length was 8 mm and width was 3 mm.
We attribute the development of the above recur-
rences in two cases to the large extent of the fis-
tulous passage, which is accompanied by uneven
coagulation and difficulties in curettage of the

References / Jlureparypa

1. Hammond T.M., Grahn M.F., Lunniss P.J. Fibrin
glue in the management of anal fistulae. Colorectal Dis.
2004;6(5):308—19. DOL: 10.1111,/.1463-1318.2004.00676.x

2. Hjortrup A., Moesgaard F., Kjaergdrd J. Fibrin adhesive
in the treatment of perineal fistulas. Dis Colon Rectum.
1991;34(9):752—4. DOI: 10.1007 /BF02051064

3. Jacob T.J]., Perakath B., Keighley M.R. Surgical inter-
vention for anorectal fistula. Cochrane Database Syst Rev.
2010;(5):CD006319. DOIL: 10.1002,/14651858.CD006319.
pub2

4. Sainio P. Fistula-in-ano in a defined population. Inci-
dence and epidemiological aspects. Ann Chir Gynaecol.
1984;73(4):219—24.

fistulous passage, and in one case — to the small
extent of the fistulous passage (< 10 mm), when
there was no reliable adhesion of the fibrin clot
to the walls of the wound canal, which led to the
migration of the fibrin clot.

The results of our study showed that the divi-
sion of the preliminary surgical treatment of the
fistulous passage followed by local anti-inflamma-
tory treatment and filling of the wound canal with
two-component fibrin glue with low thrombin con-
tent “Kriofit” into two stages effectively improves
the results of the proposed technique. The proposed
method of rectal fistula treatment is a minimally
invasive procedure, local anesthesia is necessary
only for the first surgical stage of treatment, which
is accompanied by a weakly expressed pain syn-
drome. According to the sphincterometry data, the
intervention does not affect functional state of the
anal sphincter and does not lead to the develop-
ment of anal incontinence. It is also possible to
safely repeat this manipulation.

Conclusion

The minimally invasive method of treatment
for rectal fistulas we used is minimally invasive
and safe. The advantages of using fibrin glue in
the treatment of rectal fistulas are the simplicity
of the manipulation and the absence of significant
pain syndrome in the postoperative period, which
allows to perform the operation in outpatient con-
ditions, without worsening the quality of life of
patients. Along with this, the method allows the
possibility of multiple reapplications in order to
eliminate the recurrence of the disease. In our opin-
ion, the indication for application of the technique
is the presence of intrasphincteric and transsphinc-
teric fistulas with a direct fistulous passage and
absence of collections. If the indications are ex-
ceeded, the effectiveness of the technique decreases,
but despite this, it can also be used as the opera-
tion of choice for complex fistulas of the rectum.
Contraindications to the use of this technique are
acute inflammatory diseases of the pararectal tissue.

5. Hdmildinen K.P., Sainio A.P. Cutting seton for anal fis-
tulas: High risk of minor control defects. Dis Colon Rec-
tum. 1997;40(12):1443—6. DOI: 10.1007/BF02070710

6. Schouten W.R., Zimmerman D.D., Briel J.W. Transanal
advancement flap repair of transsphincteric fistulas. Dis
Colon Rectum. 1999;42(11):1419—22. DOI: 10.1007/
BF02235039

7. Lindsey I., Smilgin-Humphreys M.M., Cunningham C.,
Mortensen N.J., George B.D. A randomized, con-
trolled trial of fibrin glue vs. conventional treatment for
anal fistula. Dis Colon Rectum. 2002;45(12):1608—15.
DOI: 10.1007,/s10350-004-7247-0

Poc xypu ractposurepoJ rematon koaonpokros 2023; 33(6) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(6)



www.gastro-j.ru

Original articles / OpurnHasbHbIe MCCIEOBAHUS

8. Cintron J.R., Park J.J., Orsay C.P., Pearl R.K., Nel-
son R.L., Sone J.H., et al. Repair of fistulas-in-ano using
fibrin adhesive: Long-term follow-up. Dis Colon Rectum.
2000;43(7):944—9. DOI: 10.1007 /BF02237355

9. Swinscoe M.T., Ventakasubramaniam A.K., Jayne D.G.
Fibrin glue for fistula-in-ano: The evidence reviewed. Tech
Coloproctol. 2005;9(2):89—94. DOI: 10.1007/s10151-005-
0204-7

10. Mishra A., Shah S., Nar A.S., Bawa A. The role of
fibrin glue in the treatment of high and low fistulas in
ano. J Clin Diagn Res. 2013;7(5):876—9. DOI: 10.7860/
JCDR/2013/5387.2964

11. Cestaro G., De Rosa M., Gentile M. Treatment of fistula
in ano with fibrin glue: Preliminary results from a prospec-
tive study. Minerva Chir. 2014;69(4):225—8.

12. Loungnarath R., Dietz D.W., Mutch M.G., Birn-
baum E.H., Kodner I.J., Fleshman J.W. Fibrin glue
treatment of complex anal fistulas has low success rate.
Dis Colon Rectum. 2004;47(4):432—6. DOI: 10.1007/
$10350-003-0076-8

13. Yeung J.M., Simpson J.A., Tang S.W., Armitage N.C.,
Maxwell-Armstrong C. Fibrin glue for the treatment
of fistulae in ano — a method worth sticking to? Col-
orectal Dis. 2010;12(4):363—6. DOI: 10.1111/j.1463-
1318.2009.01801.x

Information about the authors

Sergey A. Frolov — Dr. Sci. (Med.), Professor, Deputy
Director for Scientific and Educational work, National Medical
Research Center of Coloproctology named after A.N. Ryzhikh.
Contact information: info@gnck.ru;

123423, Moscow, Salyama Adilya str., 2.

ORCID: https://orcid.org,/0000-0002-4697-2839

Alexandr M. Kuzminov — Dr. Sci. (Med.), Professor, Head
of the Department of Minimally Invasive Coloproctology
and Inpatient Replacement Technologies, National Medical
Research Center of Coloproctology named after A.N. Ryzhikh.
Contact information: 9249591@mail.ru;

123423, Moscow, Salyama Adilya str., 2.

ORCID: https://orcid.org,/0000-0002-7544-4752

Dmitry V. Vyshegorodtsev — Dr. Sci. (Med.), Professor,
Chief of the Department of Minimally Invasive Coloproctology
and Inpatient Replacement Technologies, National Medical
Research Center of Coloproctology named after A.N. Ryzhikh.
Contact information: info@gnck.ru;

123423, Moscow, Salyama Adilya str., 2.

ORCID: https://orcid.org,/0000-0001-6679-1843

Vyacheslav Yu. Korolik* — Cand. Sci. (Med.), Researcher
of the Department of Minimally Invasive Coloproctology
and Inpatient Replacement Technologies, National Medical
Research Center of Coloproctology named after A.N. Ryzhikh.
Contact information: v.korolik@mail.ru;

123423, Moscow, Salyama Adilya str., 2.

ORCID: https://orcid.org,/0000-0003-2619-5929

* Corresponding author / ABTOop, OTBETCTBEHHBIIT 32 TIEPENCKY

14. @poros C.A., Kysvmunos A.M., Kopoaux B.IO., Bbo-
zopmucmpos H.C., Yepnoxyrxosa M.O., Munbaes III.T.
ITepBbiil ONBIT JABYXJTAIHOTO JIEYEHUSI TPAHCCUHKTEPHBIX
CBUIIEN TPSMOil KHUIKK C MOMOIIBbIO (DUOPHHOBOTO KJIESI.
Poccutickuii sxypnan zacmposnmeposiozuu, 2endmoJiozui,
xosonpoxmonozuu. 2017;27(4):102—7. [Frolov S.A., Kuz-
minov A.M., Korolik V.Yu., Bogormistrov 1.S., Cher-
nozhukova M.O., Minbayev S.T. The first experience of
two-stage treatment of transsphincteric fistulas of rectum
by means of fibrin sealant. Russian Journal of Gastroen-
terology, Hepatology, Coloproctology. 2017;27(4):102—7.
(In Russ.)]. DOI: 10.22416,/1382-4376-2017-27-4-102-107

15. Gugerell A., Schossleitner K., Wolbank S., Niirnberg-
er S., Redl H., Gulle H., et al. High thrombin concen-
trations in fibrin sealants induce apoptosis in human kera-
tinocytes. J Biomed Mater Res A. 2012;100(5):1239—47.
DOI: 10.1002/jbm.a.34007

16. Zmora O., Mizrahi N., Rotholtz N., Pikarsky A.J.,
Weiss E.G., Nogueras J.J., et al. Fibrin glue sealing
in the treatment of perineal fistulas. Dis Colon Rectum.
2003;46(5):584—9. DOI: 10.1007,/s10350-004-6612-3

17. Adams T., Yang J., Kondylis L.A., Kondylis P.D. Long-
term outlook after successful fibrin glue ablation of crypto-
glandular transsphincteric fistula-in-ano. Dis Colon Rectum.
2008;51(10):1488—90. Doi: 10.1007,/s10350-008-9405-2

Ceenenusi 06 aBropax

®DposoB Cepreii AnexkceeBHY — JOKTOD MEIUIIMHCKUX HAyK,
3aMeCTHTeJIb [UPEKTOpa 10 Hay4yHO-00pas3oBaTeJbHON pabore
ODIBY «HaimoHambHbIl MeIUIIMHCKUIT  MCCE0BATETbCKIIA
1eHTp KoJonpokrosorun nmenn A.H. Pookuxs Munmncrepcrsa
3apaBooxpanenns: Poccuiickoit Megepanmn.

Konrakraast undopmanus: info@gnck.ru;

123423, r. Mocksa, yia. Cansama Axnis, 2.

ORCID: https://orcid.org,/0000-0002-4697-2839

KyspmMunoB Asnexcanap MuxaitloBu4 — JIOKTOP MEJIUIITHCKIX
HayK, npodeccop, PYKOBOJMTEJIb OT/eJ]a MaJONHBA3UBHON KO-
JIOTIPOKTOJIOTUHN ¥ CTallioHapo3ameraonmx Texsosgornit GIBY
«HammmonampHbIIT MeAMIIMHCKII HMCCIe/I0BaTe/IbCKUI TIEHTP KO-
sonipokrosiornn umMenn A.H. Ppokuxs MunmcreperBa 3apaBo-
oxpaHenust Poccuiickoit Mesepanun.

Konrakraast undopmanms: 9249591@mail.ru;

123423, r. Mocksa, yia. Cansama Axnis, 2.

ORCID: https://orcid.org,/0000-0002-7544-4752

Bomeropoanes /Imutpuii BsiuecmaBoBud  —  JJoOKTOp  Meju-
ITHCKUX HAyK, 3aBeYIONNil OTZeJIOM MaJOMHBA3MBHOW KOJIO-
MPOKTOJIOTUN WM CTallloHapo3aMeranmux texHosoruit MI'BY
«HammmonampHbIIT MeAMIIMHCKII MCCIe/I0BaTe/IbCKUI 1IEHTP KO-
sonpokrosorun umenn A.H. Ppokuxs MwunmcreperBa 3apaBo-
oxpaHenust Poccuiickoit Mesepanun.

Konrakraast undopmanus: info@gnck.ru;

123423, r. Mocksa, yia. Cansama Anuis, 2.

ORCID: https://orcid.org,/0000-0001-6679-1843

Koposnk Bsiuecnas IOppeBuu® — KauugaT MeIUIITHCKIX
HayK, HAy4YHbIIl COTPYJZHUK OT/eJa MaJOWHBA3UBHON KOJIO-
MPOKTOJIOTUN ¥ CTallMOHap3aMemnaonmx TtexHonorunii MI'BY
«HammmonampHBIIT MeAMIIMHCKUI MCCIe/I0BaTe/IbCKUI 1IEHTP KO-
sonpokrosiornn umenn A.H. Ppokuxs MunmucreperBa 3apaBo-
oxpaHenust Poccuiickoit Mesepanun.

Konrakraast undopmanus: v.korolik@mail.ru;

123423, r. Mocksa, yia. Cansama Anuis, 2.

ORCID: https://orcid.org,/0000-0003-2619-5929

Poc sypH ractposutepoJt rematon koaonpokros 2023; 33(6) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(6)



52

Original articles / OpurnHanbHbIe MCCIEOBAHUS

www.gastro-j.ru

Boropmuctpos Uiabsi CepreeBny — KaHIWAAT MEIUIITHCKUX
HayK, Bpad-Kojomnpokrogor DI'BY <«Hammonampubri wmean-
IITHCKUII MCCIe0BATENbCKIN IIEHTP KOJIOMPOKTOJIOTHN HMEHH
A.H. Ppoxnx» Munucrepcrsa 3jpasooxpanenus Poccuiickoit
Depepannn.

Konrakraas undopmanus: dr.bogormistrov@ya.ru;

123423, r. Mocksa, yia. Canama Annis, 2.

ORCID: https://orcid.org,/0000-0002-9970-052X

Pomaun Apcennii HukosaeBuu — opannatop xadeapbl Ko-
gonpokrosnorun OI'BY «Hanuonanbublit MeAUIIMHCKUI 1ccIe-
JIOBATeJIbCKUI 1eHTP KosonpokTosorun umenn A.H. Ppoxnx»
Munucrepcrsa 3/paBooxpaHenus Poccuiickoit Depepannn.
Konrakraas undopmanus: a.n.ryndin@yandex.ru;

123423, r. Mocksa, yia. Canama Anuos, 2.

ORCID: https://orcid.org/0000-0001-8755-6148

Ilya S. Bogormistrov — Cand. Sci. (Med.), Coloproctologist,
National Medical Research Center of Coloproctology named
after A.N. Ryzhikh.

Contact information: dr.bogormistrov@ya.ru;

123423, Moscow, Salyama Adilya str., 2.

ORCID: https://orcid.org,/0000-0002-9970-052X

Arseniy N. Ryndin — Resident of the Department of Coloproc-
tology, National Medical Research Center of Coloproctology
named after A.N. Ryzhikh.

Contact information: a.n.ryndin@yandex.ru;

123423, Moscow, Salyama Adilya str., 2.

ORCID: https://orcid.org,/0000-0001-8755-6148

Submitted: 23.05.2023 Accepted: 25.07.2023 Published: 29.12.2023
[Moctymmma: 23.05.2023 Ilpunsra: 25.07.2023 Omny6ankoBana: 29.12.2023

Poc xypu ractposurepoJ rematon koaonpokros 2023; 33(6) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(6)



