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Pestome. Komopekman xappoxfuk pusOXMaHUWUHUHE xo03upeu bockuyuda stoma 6unaH KacannaHeaHnap COHUHU
Kynalimupuw meHOeHyusicu masxyd. CmomaHuHe sipamunuwu napacmomar Yyyppa xocurn bynuwuruHe omunudup, 6y kynuHda be-
MOpPHU mynux peabunumayus kunuwea myckUHIuK xunadueaH xuddul acopamnapea onub kenadu. Kynunya napacmoman dyppa
onepayusdaH KeluHeu UKKuU Uun uquda xocun 6ynadu, ammo onepayusidaH keluHeu 0aspda yyppa exmumonu caknaHub xonadu.
Xosupau uwda, hapacmoman dyppacu o0UHU OnuL 3aMOHagull ycynnapuHu maxkOuM KIUHUK madkuxomiiap ea xy3yp-maxusn Ha-
muxanapuHu maxnun xunadu. YcynnapHu mascugnawoa ynapHuHe xaegcusnueu, camapadopnuau ea ukmucodull acocnunuauea
ebmubop xapamunadu.

Kanum cysnap: napacmoman 4yppa; udak cmomacu; Koiocmomusi; uneocmomusi; myp eHdonpomesu.

Abstract. At the present stage of development of colorectal surgery, there is a tendency to increase the number of stoma pa-
tients. The creation of a stoma is a factor in the formation of a parastomal hernia, which often leads to serious complications that pre-
vent the full rehabilitation of the patient. Most often, a parastomal hernia is formed in the next two years after surgery, but the possibility
of hernia formation persists throughout the postoperative period. In this work presents modern methods for the prevention of parastomal
hernias, analyzes the results of clinical trials and meta-analyses. When describing the methods, emphasis is placed on their safety,
efficiency and economic feasibility.
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The steady increase in the incidence of colorectal cancer and other diseases of the colon leads to an increase in the num-
ber of operations ending with the imposition of an intestinal stoma [1,2,3,4,5,6,7,8,9]. In the United States, about 100 thousand
people annually undergo surgical interventions with the formation of ileo- or colostomy [10]. In the Russian Federation, the num-
ber of patients which have stoma, according to a number of sources, reaches 120-140 thousand people [11, 12]. The creation of
a stoma is a risk factor for the development of a parastomal hernia [13], i.e., protrusion of the abdominal organs into the hernial
sac through a hole in the anterior abdominal wall, previously created surgically to form a stoma [14]. The incidence of parastomal
hernias is 28.3% for permanent end ileostomies and 48% for permanent end colostomies [15]. Most often, a parastomal hernia is
formed in the next two years after surgery, but the possibility of hernia formation persists throughout the postoperative period.
Some surgeons believe that the formation of a parastomal hernia is inevitable [16]. In most cases of surgical intervention, the
stage of stoma formation is not the main one, while the problem of stoma care comes to the fore for the patient [17, 18].
Parastomal hernia, both in ileo- and colostomy [19-25], is one of the main reasons that impede the full rehabilitation of the pa-
tient, since it often leads to the development of serious complications that negatively affect the quality of life of the patient. It has
been noted that in patients with parastomal hernia, the risk of stoma-related complications is significantly higher than in ostomy
patients without hernia [26-29]. There are many methods of surgical treatment and prevention of parastomal hernias, however,
such hernias still remain a serious surgical problem [15, 17, 30]. One of the main reasons for the appearance of parastomal her-
nias is technical errors in the formation of stoma [31-33]. Proceeding from this, the solution to the problem is seen in the im-
provement of the technique of imposing a stoma and the development of methods for the prevention of hernias [34]. It is believed
that the location of the stoma on the anterior abdominal wall affects the incidence of parastomal hernias. When forming the stomal
canal through the sheath of the rectus muscle, the likelihood of their development is less in comparison with pararectal access
[35]. There are several options for passing the intestine through the rectus muscle. Traditionally, a cruciform incision is made on
the front sheet of the rectus sheath, the back sheet of the sheath with the rectus muscle is split vertically and a stoma is formed.
Another option is to place the stoma in the region of the lateral edge of the sheath of the rectus abdominis muscle, in foreign
sources - lateral rectus abdominis positioned stoma (LRAPS) [36, 37]. With this method, a horizontal incision is made on the ante-
rior leaf of the sheath of the rectus muscle, after which it is shifted medially. Then the posterior leaf is cut horizontally and a stoma
is formed [38]. Thus, a study involving 72 patients and a median follow-up of 24 months showed that the risk of parastomal hernia
with LRAPS is approximately 10%, and with the traditional method - 40-60% [36]. At the same time, in a review of nine retrospec-
tive cohort studies [39], including 761 patients in total, there was no difference between pararectal access and transrectal tech-
niques (relative risk - 1.29%, confidence interval - 95%), although the authors of the review themselves indicate incompleteness.
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the studies they analyzed and the considerable variability in techniques. Also noteworthy is a meta-analysis performed by P.W.
Carne [15], which shows that only 4 of the 24 studies reviewed demonstrate a lower likelihood of hernia formation in the formation
of a stoma through the rectus muscle. Thus, the relationship between the site of stoma creation and the likelihood of parastomal
hernia is currently uncertain [14, 16, 40]. The size of the incision during the formation of the stomal canal continues to be dis-
cussed [17, 41, 42]. In the study by S. Pilgrim et al. [43], conducted with the participation of 33 patients, confirmed the hypothesis
that an excessively long incision of the aponeurosis is a constant predictor of the development of parastomal hernia. The authors
found that each additional millimeter of incision in the aponeurosis increases the risk of hernia by 10%. The main rule for the for-
mation of the size of the incision is a tight girth of the intestine without the occurrence of ischemia, however, this factor remains
subjective and difficult to assess [44-46]. It is known that even if the diameter of the intestine carrying the stoma is ideally
matched to the fascial incision, the latter tends to expand. This dilatation is especially pronounced in elderly patients, patients with
diabetes mellitus, cancer patients, individuals with increased intra-abdominal pressure due to abdominal obesity, benign prostatic
hyperplasia or chronic cough [47—49]. On the other hand, as in the case of the expansion of the hernia defect in postoperative
hernia [50], dilatation of the stomal canal also occurs due to a metabolic disorder in the connective tissue due to genetic charac-
teristics and the long-term existence of the abdominal wall defect [49, 50]. The main direction in the prevention of parastomal
hernias is to strengthen the diastasis of tissues between the fascial aperture of the stomal canal and the intestine carrying the
stoma [45]. Most of these techniques are based on strengthening the entire perimeter of the stomal canal with the help of
endoprostheses. In this regard, an original method of prevention without the use of a mesh implant is of interest. Instead of a cru-
ciform incision in the formation of the stomal canal, recommended by C.C. Lyon and A.J. Smith [33], it was proposed to perform a
linear incision of the aponeurosis, the corners of which are reinforced with two interrupted sutures made of non-absorbable suture
material. In a group of 25 patients with a median follow-up of 12 months, no parastomal hernia occurred [44]. With sufficient effec-
tiveness of the method, it is worth noting its safety and low cost compared to other prevention methods that use mesh prostheses,
bicimplants, or specially designed devices.

There is evidence that suturing the stoma-bearing bowel segment to the anterior abdominal wall prevents parastomal her-
nia formation. So, K. von Smitten et al. [25] reported on 54 patients with terminal sigmostoma, half of whom used this technique
for stoma formation. However, no statistically significant difference was found between the groups. H. Abcarian and R.K. Pearl
argue against bowel fixation, which has also not yet been clinically validated [36]. Thus, the available evidence is insufficient to
support or refute the hypothesis that closing the lateral space by fixing the stoma-bearing bowel to the anterior abdominal wall
reduces the risk of parastomal hernia [15]. In 1958 J.C. Goligher and C.P. Sames simultaneously described an extraperitoneal
method for creating end stomas [47-49]. The operation consisted in the formation of the retroperitoneal canal along the anterior
abdominal wall by exfoliating the peritoneum from the muscular-aponeurotic layer to the place of optimal removal of the intestinal
stoma to the anterior abdominal wall. This approach preserves the peritoneum on the inside of the stomal canal. Similar anatomi-
cal and physiological conditions are created using the modified P.H. Sugarbaker in the surgical treatment of a formed parastomal
hernia [16]. Hamada et al. analyzed the data of 37 patients, 22 of whom had a retroperitoneal stoma created during laparoscopic
abdominoperineal extirpation [50]. According to the results of this retrospective study, laparoscopic extraperitoneal colostomy
leads to the formation of a parastomal hernia in only 4.5% of cases compared with 33% of transperitoneal colostomy (p = 0.03). A
similar conclusion was made in a meta-analysis by L. Lian et al. [11], covering 1000 patients. It was found that after open surgery,
the incidence of parastomal hernias in retroperitoneal stoma is significantly lower (p=0.002) compared to the traditional technique.
However, when using this technique, there is a decrease in the incidence of stoma prolapse and intestinal obstruction. There are
no obvious drawbacks to the retroperitoneal technique, except that it is not uncommon to have to mobilize the left flexure of the
colon to obtain the required length for stoma formation. Despite promising results [47], extraperitoneal stomas are not yet recom-
mended for universal use, even in the formation of permanent stomas [16]. The authors agree that further studies are needed to
evaluate the effectiveness of this method of preventing parastomal hernias [15]. In 1977 J.D. Rosin and R.A. Bonardi [32] pro-
posed the use of a mesh prosthesis to strengthen the stomal canal. I. Bayer et al. [23] published the first studies of strengthening
the anterior abdominal wall with a mesh prosthesis during the formation of a colostomy in 1986.

To date, many types of mesh implants are available for the prevention and treatment of parastomal hernias. Most often,
polypropylene prostheses are used especially their large-pore lightweight variants [24, 25]. In addition, composite implants con-
taining biodegenerative anti-adhesive molecules are widespread [36-41, 48,]. There were no complications when using two-
component prosthesis [32]. It was noted that the severity of the inflammatory process of the abdominal organs located in close
proximity to large-porous implants is lower [11]. When implanting the mesh for prophylactic purposes, it is placed relative to the
defect of the aponeurosis, which in this case is the stomal canal. The most commonly used methods are on lay (the implant is
placed over the aponeurosis defect [24, 37]) and sub lay (the mesh prosthesis is placed under the edges of the aponeurosis de-
fect retromuscularly, preperitoneally [25, 39-41] or intraperitoneally [36, 41,48]. should be at least 10 cm and overlap the anterior
abdominal wall by at least 5 cm [16]. In most studies involving the prophylactic use of mesh prostheses, parastomal hernias have
occurred after open surgery [43,44] using flat meshes small, less than 6x6 cm [35]. Placement of the endoprosthesis in direct
contact with the contents of the abdominal cavity and intestinal loops is risky, as it can lead to the formation of fistulas, adhesions,
or the development of strictures [36]. Prophylactic implant placement is performed both in traditional open and laparoscopic oper-
ations, which increases the time of surgical intervention by an average of 30 minutes [34]. Recent meta-analyses and systematic
reviews have shown a reduction in the incidence of clinically detectable parastomal hernias with a prophylactic mesh prosthesis
compared with operations without its use - 10.8-24.4% [27, 38] and 36-94% [29, 30], respectively. In addition, recent studies have
not noted an increase in the incidence of infectious complications and the severity of pain syndrome both with and without an
endoprosthesis [23, 24, 31, 32]. Janes et al. [43], who performed prophylactic implantation of a mesh prosthesis using the sub lay
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method, with a median follow-up of 5 years, reported the incidence of parastomal hernias in 13.3% versus 81% in the control
group. In the study of A.L. Goncharova et al. [23], the median follow-up was 20-25.5 months. It was found that a modified version
of the P.H. Sugarbaker with a composite allograft during the primary intervention is safe and can be used prophylactically, as it
can reduce the incidence of parastomal hernia by five times. However, the question of the need for total prevention remains de-
batable, since 73% of patients in the control group did not develop a parastomal hernia during the observation period.

The subject of a randomized multicenter clinical trial conducted in Finland was the study of the formation of parastomal
hernia after abdominoperineal extirpation of the rectum [31]. For prophylactic purposes, a two-component composite
endoprosthesis was installed intra-abdominally on the peritoneum. According to CT diagnostics, there was no significant differ-
ence in the frequency of hernia formation between the groups. However, it was noted that the number of visually determined
parastomal hernias significantly decreased in the group with an endoprosthesis installed - 14.3% versus 32.3% in the control
group (p<0.05). This study once again demonstrates the importance of distinguishing the clinical and instrumental diagnosis of
parastomal hernias. The effectiveness of the prevention of parastomal hernias with the help of a mesh implant installed during the
primary laparoscopic surgery was confirmed. In a randomized clinical trial, X. Serra-Aracil et al. [20] implanted a mesh
endoprosthesis for prophylactic purposes using a modified P.H. sugarbaker. The occurrence of a hernial protrusion was diag-
nosed using CT of the abdominal cavity. As a result, parastomal hernia was detected in 25% of patients in the experimental group
and in 64% of the control group. In the randomized controlled trial PREVENT [34], patients of the experimental group received a
light mesh prosthesis in the sublay/retromuscular position for prophylactic purposes. Short-term results showed that 3 of 67 pa-
tients in the polypropylene mesh group and 16 of 66 patients in the control group had parastomal hernia. There were no differ-
ences in the development of infectious complications, pain syndrome and formation of other postoperative hernias.

In the study by A. Lykke et al. [15] assessed the safety and efficacy of preventing paracolostomy hernias using a mesh
prosthesis in emergency surgery. In 48% of cases, the surgical field is contaminated. Despite this, a preventive mesh prosthesis
was installed in half of the patients. Even taking into account the contamination of the surgical field, no difference in the develop-
ment of wound complications was found. In addition, at a median follow-up of 12 months, the incidence of parastomal hernias in
the experimental and control groups was the same. It is believed that in case of contamination of the surgical field, which occurs
from time to time during the formation of an ileostomy or colostomy, a differentiated approach is necessary. In conditions where
the surgical field is infected, the use of bioimplants (much more expensive products than synthetic meshes) is preferable due to
their lower propensity for bacterial contamination [16]. In addition, they significantly reduce the risk of developing intestinal
parastomal fistulas due to less likelihood of intestinal erosion. In clinical practice, Permacol and Strattice bioprostheses are widely
used making of sheet pigskin, devoid of antigenic structure and chemically soldered (cross linking). As a result of the manufactur-
ing process, an implant is made from this material, which is a pure cross-linked collagen and elastin without cellular structures
and adipose tissue [26, 37]. Initially, the use of bioimplants was reported to significantly reduce the incidence of parastomal herni-
as, although this claim was based on a small number of studies involving a small number of patients [38, 39]. The multicentre,
prospective, randomized PAISM trial refuted the initial results. It compared patients in whom the terminal stoma was formed ac-
cording to the standard technique with those in whom it was reinforced with a Strattice bioimplant placed in the sub lay position
[20]. The bioimplant was placed anterior to the posterior leaf of the sheath of the rectus abdominal muscle; the intestine carrying
the stoma was passed through a cruciform incision. After 24 months of observation, statistically identical results of parastomal
hernia formation were obtained in the main group (10.2%) versus 13% in the control group, respectively. The authors concluded
that the strengthening of the stomal canal with mesh bioimplants is safe, but not economically justified for routine prophylactic use
[20]. In summary, recent clinical studies and meta-analyses on the prophylactic use of mesh implants provide encouraging re-
sults. However, in most studies, an insufficient number of patients have been studied, so the probability of errors is high [39]. Ad-
ditional contradictions are introduced by the results, in which there is no significant difference in the incidence of parastomal her-
nias when using a mesh endoprosthesis [25]. In this regard, it is recommended to use the obtained data with caution in clinical
practice [31]. Another promising way to prevent parastomal hernias is the use of staplers for stoma formation. The results of a
traditional manual stomia are highly dependent on the skill of the surgeon, so the use of such devices for stomia seems to be
justified. This is a simple and effective way to standardize the procedure for stoma formation, which will reduce the number of
complications [22]. The device for stoma formation was first proposed by S. Resnick in 1986 [13]. Currently, several original
methods are known. In 2011 N.S. Williams et al. [34] published the first data on the use of the stapled mesh stoma reinforcement
technique (SMART), which consists in suturing a bioimplant with a stapler suture to the posterior sheet of the sheath of the rectus
abdominis muscle. For this, a specially designed stapler is used, reminiscent of a standard stapler circular stapler EEA. With this
technology, a reinforced hole is created in the fascia layer with a precisely defined size from 17 to 30 mm. The bioprosthesis is
fixed with a circular intermittent stapler suture to the outer sheet of the sheath of the rectus abdominis muscle. Primary data from
non-randomized controlled trials show a significant reduction in parastomal hernias with this technique, 19% versus 73% (p<0.04)
[15]. A similar method was tested in their work by scientists from Australia Z.Q. Ng and P. Tan [16], however, unlike N.S. Wil-
liams, they used a standard 25 and 28 mm circular stapler and an Ultra-pro composite mesh prosthesis. The latter was circularly
fixed to the inner leaf of the sheath of the rectus muscle. The excess mesh implant was sutured to the posterior leaflet with inter-
rupted sutures. Through the thus formed stomal canal, the intestine carrying the stoma was passed. Two out of 14 patients devel-
oped a parastomal hernia that did not require surgical treatment, which was diagnosed using CT. There were no complications
associated with the stoma [36]. Long-term results of this technique are not presented. Its comparison with traditional prophylactic
methods of implantation is to be carried out in future studies.
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Thus, the problem of choosing a method for the prevention of parastomal hernias is now coming to the fore. To date, there
are several effective evidence-based methods of prevention. The study of the effectiveness of the use of mesh endoprostheses
continues. In some clinics, they are already used in routine practice [38].

Studies show that the use of mesh polymer endoprostheses in the treatment of ventral hernias reduces the number of re-
currences, but leads to an increase in the frequency of wound complications [37-41]. In this regard, it is possible that with the
prophylactic installation of mesh implants and a decrease in the likelihood of developing a parastomal hernia, an increase in the
risk of wound complications in the stoma is also inevitable. This assumption is confirmed by studies that indicate an increase in
the number of infectious complications associated with stoma after operations, during which a mesh implant was placed during its
formation [12-14]. It was also noted that parastomal hernia did not form in 52-73% of patients with a permanent terminal colos-
tomy [15, 23]. We believe that in the presence of several alternative methods of prevention that significantly reduce the incidence
of parastomal hernia, the total implantation of a mesh endoprosthesis in all patients with a permanent stoma is not necessary,
since such an installation exposes a significant group of patients to an unjustified risk of complications. Further studies are need-
ed to identify groups of patients with varying degrees of risk of developing parastomal hernias in order to rationally prevent them.
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MPOOUITAKTUKA MAPACTOMAJIbHbBIX TPbIXX
CanaxudouHos K.3., Tex /1.0.

Pestome. Ha cospemeHHOM amane pa3gumusi KornopekmanbHol xupypeuu Habndaemes: meHOeHUUS K y8enudeHuUo yucna
CMOMUPOBaHHbIX hayueHmos. CoadaHue cmoMbl sersiemcs hakmopom 0b6pa3ogaHus NapacmoManbHoU 2pbbKu, Komopasi 3a4acmyto
npugodUM K Cepbe3HbIM OCIIOKHEHUSIM, NPENSIMCMeyoUUM noHoUeHHoU peabunumayuu 6obHo20. Yauie 8ce2o napacmomarnbsHasi
2pbika chopmupyemcs e bruxatwiue dsa 20da noce onepayuu, 00HaKO 803MOXHOCMb 2Pbhkeobpas3osaHus CoOXpaHaemcs Ha npoms-
JKEeHUU 8ce20 nocreonepayuoHHo20 nepuoda. B Hacmosuweli pabome npedcmagneHbl co8peMeHHble Memolbi Npohunakmuku napa-
CMOMarbHbIX 2PbbK, NPOaHanuU3uposaHbl Pe3ybmamsbl KUHUYeCcKUX uccnedosaHull u memaaHanu3os. [pu onucaHuu Memoduk cde-
J1aH akyeHm Ha ux 6ezonacHocmu, 3¢hghekmugHOCMU U IKOHOMUYECKOL 060CHO8aHHOCMU.

Kntoyeenie cnosa: napacmomarnbHasi epbika; KUWEYHasi Cmoma; Kosocmoma; uneocmoma; cemyamaiti 3Hoonpomes3.
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