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| [TpMBETCTBEHHOE CNOBO [ NaBHOMo pefaxkTopa

YBa)kaemble aBToOpbl 1 yntatenu!
Bawemy BHUMAHUIO MpeAcCTaBneH TemaTuyecKuu
HOMep >XypHana «lnnova». BbinycK nocBALeH

npowegluen B CTeHax Kypckoro
rocyfapCTBEHHOr0 MeAULMHCKOro YHUBepcuTeTa
mMeXayHapoaHOU HayuyHOW KOH(hepeHunn

«MeaNUUHCKNE UMMNAHTDbIY.

Tema KOH(epeHLMMn, KOTOPY OpPraHU3oBasny
Kacheapbl XMpypruyeckoro n Moponornyeckoro
npoduns, BeCbMA aKTyanbHa. [laHHoe
nepcrnekTusHoe u, 6€3ycnoBHO, UHHOBALWOHHOE
HanpaBfieHne B paboTe yueHbIX Hallero
YHMBEPCUTETA BbiTEKAET W3 TeMaTWK 60/bLOro
uncna  MexkadeapanbHblX,  MeXAUCLUNIN-
HApPHbIX NCCNeaoBaHUIA.

Pe3ynbTaTbl  MCCefoOBaHWUW, KoTopble  6binu
AONOXEHbl Ha KOH(epeHuuUn ee Y4acTHUKaMM
n3paHbl B Buae CHOpPHMKA maTepuanos. Tem He
MeHee, MHOIMe  YYACTHUKM  pewunnm  ux
onybnmkoBaTb B pacCIMPEHHOM BapuaHTe B
HaleM XypHarne.

B HOoMmepe npeacTaBneHbl Kak 0630pHble, TaK M
OpUrMHanbHble cTaTbu, MOCBALEHHbIE
MMNAaHTONMOrMM U npobremam MNPUMEHEHUS
MMNMAHTOB B XMPYPruyeckon npakTuKe.
Hapetocb, NpeAcTaBneHHble CTaTbl 6YAYT MHTEPECHbBI LUMPOKOMY KPYry untaTesiei: Kak yueHbIMm,
3aHUMAKOWMUMCA Pa3paboTKOM 1 UCMbITAHMEM UMMNAHTOB, TaK U KIMHUUYECKUM CrelnanmcTam,
MCNONb3YIOLMUM UMMIAHTbI HA NPAKTUKe.

C yBaxkeHuem,

FMaBHbIN pefaKTop 3NeKTPOHHOI0 HAYYHOTO0 XypHana «innovay,
pektop ®rb0Y BO KIMY Mun3gpasa Poccuun, npodeccop,
3acny)XXeHHbIn Bpay PO,

B.A. JTazapeHKo
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Advances, Retreats and Challenges in
Adhesions Research

| pavid m. wiseman' — PhD, MRPharms

| As8ua M. Baiicman’ — PhD, MRPharms

Keywords

Summary

The purpose of this paper is to review the progress being made to tackle adhesions,
both in terms of advances and «retreats» and to list some of the challenges for the
future.

1.1 Are adhesions still an extensive and costly problem?

Advances: Several pharmacoeconomic analyses highlight the cost and burden of
adhesions. While certain adhesion barriers reduce adhesion formation, there is
evidence that adhesion barriers may improve other surgical outcomes only in some
reports.

Retreats: The cost of in-patient procedures for adhesions in the USA outpaced that of
other inpatient hospital services by 27% from 1997 to 2013.

Challenges: There were over 350,000 in-patient procedures related to abdominopelvic
adhesions in 2013 (USA) with aggregate direct costs between $6.2 and $12 billion,
equivalent to 20%-40% of the entire budget of the US National Institutes of Health
(NIH). These costs do not include outpatient care, work losses, family disruptions,
pain management or adhesion-related infertility. While we have achieved some
success, the adhesions «community» must emulate the success that groups
advocating for other medical conditions have achieved by educating the public that
adhesion related complications can happen to anyone undergoing surgery. We still
lack reliable data that address whether adhesion barriers improve surgical outcomes.
Much of the data on the cost and burden of adhesions comes from the USA and also
Europe. More data are needed to assess the extent of the problem around the world.
1.2 Is adhesion-related bowel obstruction still a problem?

Advances: Recently issued professional guidelines for the management of obstruction
may reflect an increased awareness about adhesions and willingness and ability to
tackle them. Mortality associated with adhesion-related bowel obstruction has
declined in the USA from a high of 2421 in 2000 to 1545 in 2013. There is some
evidence that adhesion barriers may influence SBO-related measures, but more data

Retreats: Although adhesions research in general has declined, research related to
adhesive bowel obstruction is scant.

Challenges: Adhesion related bowel obstruction remains a significant and costly
problem with 97,945 (all) and 76,805 (principal) discharges in the US in 2013. These
accounted for 95% of the costs of all abdominopelvic adhesions discharges. We must
develop better prevention strategies for patients most at risk of obstruction and for
those who have already obstructed.

1.3 Is adhesion-related infertility still a problem?

Advances: We are beginning to understand the economic impact of treating adhesion-
related infertility secondary to other procedures.

Retreats: Because of advances in assisted reproductive technologies, little progress
has been made in improving adhesion-dependent fertility outcomes after surgery.
Challenges: Due to cost and ethical issues of assisted reproductive technologies,
adnexal adhesiolysis may be making a resurgence in popularity.

1.4 Is adhesion-related pain still a problem?

Advances: We are now clarifying the relationship between adhesions and pain. There
is enough of an association between adhesions and pain to justify their prevention
initially, but due to central sensitization, neural cross-talk and the development of
CAPPS (Complex Abdomino-Pelvic and Pain Syndrome), adhesiolysis may not be as
successful as would be expected if the only reason for pain was a direct, local irritant
effect of adhesions. Wearable therapeutic ultrasound appears helpful for pain in

Retreats: Lack of good quality data and misinterpretation of some existing data has
added to the confusion about the use of adhesiolysis for pain.
Challenges: We must understand better the complex relationship

CPP Chronic Pelvic Pain
CRPS Complex Regional Pain Syndrome are required.
FC «Full Conditioning» Method
FDA Food & Drug Administration
(United States)
HA Hyaluronic Acid
IBS Irritable Bowel Syndrome
IC-BPS  Interstitial Cystitis-bladder Pain
Syndrome
IUD Intrauterine Device
SBO Small Bowel Obstruction
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between adhesions and pain. Non-surgical approaches should
certainly be used before resorting to surgery but since the
therapeutic effect of laparoscopy combined with adhesiolysis may

be great enough to justify its performance, adhesiolysis should
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nonetheless remain an option for ARD patients. We must address the fibrosis that
occurs at the «base» of the adhesion to address nerve entrapment which may
account for adhesion pain.

1.5 Have adhesion barriers achieved their potential?

Advances: Creation of ICD9-CM code 99.77 has allowed tracking of adhesion barrier
usage, but shows a slow rate of their adoption, reaching only about 12% for some
procedures in the USA.

Retreats: Little progress has been made developing effective adhesion barriers that
can eliminate adhesion-related bowel obstruction, infertility and pain, as well as
reduce costs. Regulatory, legal, integrity or safety issues with Intergel, Seprafilm and
Adcon have added to the hurdles of the regulatory climate that impede investment
in development of anti-adhesions products in the USA. This has had global
repercussions.

Challenges: Adhesion barriers have not achieved their potential. Government and
private investment in adhesions research must be encouraged to ensure the smooth
development of these sorely needed products. Regulatory pathways must be
redefined to meet the challenges of approving the barrier use in the context of
simultaneous measures such as conditioning.

1.6 Progress in developing anti-adhesion products

Advances: Despite the adverse effect of the US business and regulatory climate on
the development of anti-adhesion products, companies around the world have taken
on the challenge of developing anti-adhesion products. Advances have been made
with improved formulations of hyaluronic acid or PEG-based products. Advances
have been made in understanding the interaction between hypoxia, inflammation,
fibrinolysis, genetic factors, oxidative stress and adhesions. There are some
promising clinical data regarding «peritoneal conditioning» which uses a modified
insufflation gas, heparin lavage, an adhesion barrier and peri-operative steroids.
Challenges: We must develop anti-adhesion barriers that can be placed around the
bowel without fear of ileus, abscess, infection or dehiscence. Barriers must be
capable of laparoscopic delivery and function in the presence of bleeding. Barriers
must not potentiate tumor growth. Drug-device combinations, or biologically based
products will likely break the limit of efficacy seen with the current generation of
barriers. We must develop drug-polymer products that can both act as adhesion
barriers and provide pharmacological modulation of adhesions or fibrosis. We must
look to gene therapy, cell therapy and tissue engineering approaches to preventing
adhesions. We must develop a good method of imaging adhesions non-invasively
and quantitatively. We must strive to reduce the absolute incidence of adhesions
rather than reduce the extent or severity of adhesions based on an abstract scoring
system.

1.7 Non-Barrier reduction of adhesions and their consequences

Advances: Whether laparoscopy improves adhesions-related outcomes remains
unclear. More widespread use of warm and humid insufflation gases, or modification
of gases in other ways may be needed to settle this question. The banning of
powdered gloves which provides a source of peritoneal irritation is an advance.
We are beginning to understand the role of manual techniques to treat or
prevent adhesions.

Retreats: Hysterectomy is still performed for pain in large numbers despite the lack
of evidence to support its use. Treating these patients non-surgically would remove a
large number of patients from the pool of people at-risk from adhesions and other
sequelae. While great efforts are being made to limit the use of opioids for chronic
pain, little progress has been made on expediting development and regulatory and
reimbursement approval for non-opioid alternatives.

Challenges: We need to understand how lifestyle and medical factors affect
conditions related to adhesions. Smoking, overweight status and exercise are
associated with gynecological adhesions, although the causal relationship is not
known. Pre-operative modification of a patient’s inflammatory state can help to
improve surgical outcomes. This would include smoking cessation, dietary
modification, use of anti-oxidants and use of anti-inflammatory drugs. Prediction of
a patient's adhesion propensity may permit preventative approaches to be tailored
to the patient. We must develop a multidisciplinary approach to treating the wide
range of problems experienced by adhesions patients - pain, obstruction, bowel,
urinary, genital and musculoskeletal issues.

1.8 Treating and Preventing ARD as a subset of CAPPS

Advances: Perhaps the biggest advance that has been made is in the understanding
the holistic nature of the problem of adhesions in terms of Adhesion Related
Disorder (ARD) and Complex Abdomino-Pelvic & Pain Syndrome (CAPPS), and how
many symptoms experienced by adhesions patients may be a manifestation of
central sensitization or functional somatization. This has lead to the development of
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a wearable therapeutic ultrasound device to treat many painful symptoms which can
obviate the need for surgery for pain in the absence of defined pathology. Although
adhesiolysis should remain an option for adhesions patients in pain, non-surgical
alternatives such as wearable ultrasound and manipulative techniques should be
attempted first.

1.9 What do adhesions patients want us to know?

Patients were asked through social media «What is the single most important thing
you would like to say to doctors and scientists working on adhesions?» Their answers
fell into the following categories:

1. Please understand how this has affected my life.

2. Please understand that | really hurt and that | sometimes feel all alone.

3. Please learn and teach about adhesions and their consequences.

4. My most important symptoms are pain and constipation.

5. Please improve diagnostic methods for adhesions.

6. Learn how to prevent adhesions and treat patients.

1.10 Conclusion

We have come a long way in understanding the etiology and pathogenesis of
adhesions. We see signs that adhesion barriers may provide clinical benefit and we
have started to understand the nature of pain and related conditions. We have better
strategies for dealing with obstruction and for treating adhesion-related pain but we
still have much to do.

1. Introduction

I am honored to contribute this paper for the special edition
of the INNOVA journal, based on the proceedings of the
International Scientific and Practical Conference «Medical
Implants» held in Kursk, Russia, March 18-19 2016.

The existence of adhesions has been appreciated for
centuries, but their significance came to the fore with the
revolution in antisepsis, anesthesia and invasive surgery in the
nineteenth century [1]. By the time of one of the earliest reviews
of the subject in 1911 [2], a number of approaches to treating or
preventing adhesions had been recorded. The first commercial
product appears to be «fibrolysin», a preparation of «liquor
thiosinamine (allyl thiourea) with sodium salicylate», introduced
in 1892. Outliving a number of short-lived products (reviewed in
[1]) was Cargile Membrane, derived from the peritoneum of the
Danish Ox, which was commercialized in the USA by Johnson &
Johnson from approximately 1904 to 1992.

With the introduction in 1989 by Johnson & Johnson of their
second anti-adhesion product, Interceed® (TC7) Absorbable
Adhesion Barrier, interest flourished in not only products to
prevent adhesions but also their etiology, epidemiology,
economics and clinical manifestations [3]. The purpose of this
paper is to review progress made by international efforts to
tackle adhesions, in terms of advances, «retreats» and
challenges for the future.

2. Are adhesions still an extensive and costly
problem?

Several well conducted analyses of the Scottish database
found that about one third of patients undergoing abdominal or
pelvic surgery will be hospitalized nearly twice in the 10 years
after an initial surgical procedure for a problem related to
adhesions, or for a procedure that could be complicated by
adhesions [4], for example by increased operative time, bladder
injury, unintended enterotomy and infection [5, 6]. A series of
Dutch studies confirms these estimates [7] and identifies risk
factors for difficult adhesiolysis in re-operations [8-10]. The risk
of obstruction is estimated at 2%, the average increased
operative time due to adhesions is 15 minutes, and there is a 6%
risk of bowel injury at adhesiolysis [11]. The same group has
provided data from the Dutch Surgical Colorectal Audit that
suggest that presence of adhesions from a prior abdominal
procedure compromises the effectiveness of a subsequent
colorectal resection for cancer [12].

The extent of the problem can be appreciated from estimates
of in-patient adhesion-related discharges or procedures in the
USA. 383,840 discharges occurred in 2013. The reduction from
the 1997 figure (Table 1) was dominated by a large reduction in
discharges for female peritoneal adhesions. This decrease may
be due to:

A larger number of women are having out-patient surgery.

Table 1: In-patient discharges for pelvic-abdominal adhesion-related ICD9-CM Codes (USA)

ICD9-CM Code 1997 2005 2013
All diagnosis discharges 145,182 180,470 199,770
568.0 - Peritoneal Adhesions All diagnosis M:F 27:73 28:72 35:65
Principal diagnosis discharges 10,300 8,523 4,345
Principal diagnosis M:F 14:86 16:84 22:78
All diagnosis discharges 89,829 95,967 97,945
. > . 7 All diagnosis M:F 38:62 38:62 39:61
560.81 - Intestinal Adhesions with Obstruction Principal diagnosis discharges 67,308 71,581 76,805
Principal diagnosis M:F 38:62 37:63 39:61
. . . All diagnosis discharges 181,674 169,089 86,125
Sreaskemaisibelvicbetifolieat fdhesions Principal diagnosis discharges 16,011 9,515 2,425
All diagnosis 416,685 445,526 383,840
Principal diagnosis 93,619 86,619 83,575
TOTAL Aggregate cost, millions $1,872 $3,706 $5,338
Relative to 1997 $cost, population 1.00 1.08 1.03

and procedures*

Source: Healthcare Cost and Utilization Project, (US) Agency for Healthcare Research and Quality (http:/ /www.hcup-us.ahrqg.gov)
* Cost adjusted using population data obtained from the US Census Bureau. Prices adjusted for inflation using data (Series CUUR0000SS5702, Inpatient hospital services)

obtained from the US Bureau of Labor Statistics (www.bls.gov/data).
M:F - Male : Female ratio
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Table 2: In-patient Pelvic-Abdominal Adhesion-Related Procedures

1997 2005 2013
All procedures 396,062 431,077 356,465
Principal procedures 75,341 88,159 76,380
Aggregate cost (principal proce-
G $1,625MM  $3,841MM  $6,282MM
Relative to 1997 $cost, popula-
tion and procedures* oY HE k2

Source: Healthcare Cost and Utilization Project, Agency for Healthcare Research and
Quality (http://www.hcup-us.ahrq.gov)

The following ICD9-CM codes were used: 54.5, 56.81, 54.51, 54.59, 57.12, 57.41, 58.5,
59.01, 59.02, 59.03, 59.11, 59.12, 65.8, 65.81, 65.89

* Cost adjusted using population data obtained from the US Census Bureau. Prices
adjusted for inflation using data (Series CUUR0000SS5702, Inpatient hospital ser-
vices) obtained from the US Bureau of Labor Statistics (http:/ /www.bls.gov/data/).

- A reduced desire by surgeons to operate solely for pelvic
adhesions (see section 5) consistent with the reduction in
discharges with a primary diagnosis of peritoneal adhesions
(568.0) despite an increase in discharges with that as a
secondary diagnosis.

A similar picture is obtained when in-patient procedures
involving abdominal or pelvic adhesiolysis are considered
(Table 2). These findings are consistent with those of others [13]
for the period 1988 to 2007.

There is a difference in the pattern of change in the aggregate
costs over time between the discharge and the procedure data.
When adjusted for population changes, consumer prices and
numbers of procedures, the discharge data shows a
small fluctuation in cost relative (8% increase - 2005; 3%
increase -2013) to the 1997 data, whereas the procedure data
both shows larger increases (18% - 2005; 27% - 2013). The
difference may reflect higher increases in surgical care than
for non-surgical care.

The aggregate cost of these procedures in 2013 was $6.2
billion. This does not account for out-patient procedures,
adhesions outside of the abdomen or pelvis, the loss of work
and the disruptions in the lives of patients and their families
afflicted. It does not include the cost of pain management,
treatment of infertility due to adhesions [5], or treatment of
urinary frequency due to adhesions [14]. More importantly this
figure is based only on the cost of these procedures when listed
as a principal procedure. It does not consider the contribution
of adhesions (e.g. by prolonging or complicating a procedure [11,
15]) to the cost of the event where the adhesion-related code
was listed as a secondary code. Assuming that the adhesion-
related secondary procedure contributes only 25% to the cost of
the principal procedure, the cost of the 356,465 in-patient
procedures for abdominopelvic adhesions is $12.0 billion.

In perspective, adhesions-related abdominopelvic discharges
or procedures rival those for heart bypass, appendix and other
well known operations. This «cost of adhesions» represents 20-
40% of the $30.86 billion annual budget request for the US
National Institutes of Health in 2013. Our estimates are higher
than those given elsewhere [16], which omitted several codes in
their analysis. Estimates of the burden of adhesions have also
been reported for Sweden [17] The Netherlands [18] and The
United Kingdom [19].

Do barriers improve surgical outcomes?

There is ample evidence that adhesion barriers reduce the
development of adhesions [20]. Both Interceed® [21] and
Seprafilm® [22] reduce the development of adhesions but
Adept® has shown only a small benefit over and above lactated
Ringer's solution in one study [23] and no benefit in another
[24] Although our meta-analysis showed no benefit of
crystalloids in reducing adhesions [25], the included studies
involved the use of small volumes (~200ml) of crystalloid. The
much larger volumes of crystalloid employed as a control for
Adept may well have had an effect.

A retrospective study of myomectomy or hysterectomy for
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myoma in the USA from 2003 to 2011 found that barriers were
associated with an increased incidence of postoperative
adverse outcomes such as fever, ileus, early obstruction, pain
and length of stay [26]. These increases depended on whether
the surgery was performed by laparoscopy, laparotomy or
robotic surgery. Length of stay was reduced with barriers in
open myomectomy and closed hysterectomy. No data were
available to determine which of the approved barriers
(Interceed, Seprafilm, Adept* and Intergel - 2003 only) were
associated with these events and in which kinds of surgery.

One small retrospective study showed a reduction in delivery
and operative times at cesarean section after Seprafilm was
used in a prior cesarean section. A small reduction in blood loss
was also noted, but did not reach significance [27]. A
randomized study involving 753 patients failed to demonstrate
any reduction of adhesions or delivery time at a repeat
cesarean section after Seprafilm was used in a previous
section [28]. Almost twice the number of patients treated with
Seprafilm had severe adhesions compared with the control
patients. For Interceed, one retrospective review of 262 primary
cesarean sections found that there was a higher adhesion-free
outcome (74%) associated with the use of the barrier than when
no barrier (22%) was used [29]. Economic analyses of the
benefits of adhesion barriers such as Interceed in cesarean

section [30] and other procedures [31] remain largely
theoretical.
A prospective study in children found that the re-

laparotomy operative time was significantly shorter when
Seprafilm had been wused previously [32]. A prospective
study failed to demonstrate any significant differences in
the time to close a loop ileostomy after Seprafilm use at the
ileostomy creation. This failure was attributed to the variability
in techniques used by the large number of surgeons [33]. In a
small study, nausea, and constipation were reduced in
patients undergoing colorectal surgery and receiving Seprafilm
[34].

A retrospective analysis of 267,368 patients who underwent
colectomy found increases in the numbers of patients with
postoperative abscess, wound complications, bowel obstruction,
ileus, re-operation and peritonitis when Seprafilm was used.
From a cohort of 382,355 patients who underwent hysterectomy,
increases in wound complications, bowel obstruction and ileus
were found with Seprafilm [35]. Whether there was any bias
introduced by surgeons selecting more difficult cases in which
to apply the barrier, is unknown. Other studies involving adverse
events after the use of Seprafilm have been cited in a citizen
petition to FDA regarding its withdrawal [36]. These reports
require detailed review to ascertain their significance. Our
meta-analysis [21] of the safety and efficacy of Interceed found
very few adverse events, but the patients in the included studies
were mainly those undergoing elective reproductive fertility
surgery. A small underpowered study showed a reduction in
time to reverse a Hartmann’s pouch using Adept [37].

The effect of adhesion barriers on bowel
infertility and pain are discussed below.

3. Is adhesion-related bowel obstruction still a
problem?

obstruction,

Adhesions are the most common cause of post-surgical
bowel obstruction [11, 38] and account for, or are associated
with, 56% [39, 40] to 74% [41, 42] of all cases of obstruction. The
incidence of adhesive bowel obstruction after abdominal
surgery ranges from 0.5% to 10% [11, 43, 44] depending on the
type of surgery. As much as 37% of obstruction cases are treated
surgically [42].

Having one ASBO is a risk factor for future obstruction with a

2 |tis unclear whether the ICD9 tracking code 99.77 for application of an adhe-
sion barrier would be used for Adept® Adhesion Reduction Solution.
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Table 3: Trends in the Number of Deaths and Length of Stay related to Obstruction, USA

1993 1997 2000
Total number of discharges 63,547 67,308 65,735
L0s (ength of stay), 1,527 9.785 9.648
days (mean)

In-hospital deaths 2,391(3.76%) 2,301 (3.42%) 2,421 (3.68%)

2005 2010 201 2012 2013

71,581 79,224 78,707 75,025 76,805

9.498 8.739 8.430 8.354 8.269
2,053 (2.87%) 1,948 (2.46%) 1,809 (2.30%) 1,670 (2.23%) 1,545 (2.01%)

16% rate of recurrence after 41 months [45]. This risk increases
with increasing number of prior obstructive episodes reaching
81% for patients with 4 or more admissions due to ASBO. Age,
type of adhesions and postoperative complications are also risk
factors for ASBO [46].

Table 1 shows a 9% increase in the number of all discharges
for adhesions with obstruction from 1997 to 2013 (14% increase
in number of principal discharges with this diagnosis) despite
an 18% increase in population over the same period. This is
consistent with other findings for the period 1988 to 2007 [13].

The UK's Royal College of Surgeons published an analysis of
care given to patients undergoing emergency bowel surgery [40].
Given the high one-month mortality rate (~15%, 7% in patients
undergoing emergency adhesiolysis) associated with emergency
laparotomy, the recommendations included: prompt access to
experienced senior surgical and anesthesiology staff, prompt
access to antibiotics and surgery; critical postoperative care;
and the conservative management of intestinal obstruction
secondary to adhesions for up to 72 hours in the absence of
ischemia, presumably to allow to full evaluation by senior staff.
The findings of other studies vary in their consistency with this
last recommendation [42, 47].

That these and other [44, 48] guidelines are being published
is a welcome advance and may reflect an increased awareness
about adhesions and willingness and ability to address the
problem. Possibly related may be a downward trend (Table 3) in
the number of obstruction-related deaths and length of stay
despite a modest increase from 1993 to 2013 in the number of
in-patient discharges with a diagnosis of intestinal adhesions
with obstruction (560.81). This decline in the death rate has
sharpened from 2010 to 2013 when there were only 1545 deaths.

Use of Gastrografin in the diagnosis of SBO may also exert a
therapeutic effect in accelerating resolution in some patients
[49], although the mechanisms is unclear [50].

Use of barriers to reduce adhesions-related bowel

obstruction

Several studies involving Seprafilm have reported beneficial
effects on ASBO but their conclusions have been challenged
[36]. The rate of ASBO requiring operation was reduced by
Seprafilm from 3.4% to 1.8% in 1701 patients undergoing small
bowel resection [51]. Seprafilm reduced early SBO from 14% to
6.5% [52] in one retrospective study and from 20% to 0% in
another [53]. A reduction in intestinal obstruction with Seprafilm
could not be detected in a meta-analysis [54]. An underpowered
study showed a small non-significant reduction in SBO after
colorectal surgery when Seprafilm was used [34].

In a prospective study involving 181 patients, the recurrence
of ASBO was reduced from 111% to 2.2% when Adept was used
[55]. This effect may be the result of the large volume of liquid (1
litre) used, as suggested by the considerable effect of the
lactated Ringer's solution used in the control arm in the two
principal efficacy studies of icodextrin in gynecological surgery
[23, 24]. There do not appear to be increased complications with
Adept [56].

4. 1s adhesion-related infertility still a problem?

Adhesions are found in 20-40% of infertility cases [5]. The
adverse effect of adnexal adhesions on fertility is well known

[38]. Pregnancy rates correlate inversely [57] with the ASRM
classification [58, 59] of adnexal adhesions and improve with
adnexal adhesiolysis [60]. Surgery for inflammatory bowel
disease has been suggested to reduce pregnancy rates by as
much as 50% although it is unclear how much of this was
contributed by adhesions [11]. With the efficacy of assisted
reproductive technologies, adnexal adhesiolysis to treat
infertility has declined and was predicted to become obsolete
[61]. However against the background of cost, ethical and moral
questions around these technologies and advances in surgical
technique, a resurgence of adnexal adhesiolysis has been
advocated [5] and predicted [62]. The costs of adhesion-related
infertility as a consequence of a prior surgery are significant
and have been estimated at $875 and $350 per woman
undergoing laparotomy or laparoscopy respectively [5].

Use of barriers to reduce adhesions-related infertility

Only one small retrospective study showed an improvement
in fertility with the use of Interseed adhesion barrier in patients
undergoing reconstructive pelvic surgery [63].

5. Is adhesion-related pain still a problem?

Although 25-57% of patients with chronic pelvic pain are said
to have adhesions, alone or with endometriosis [64-66], the role
of adhesions in abdominal or pelvic pain remains confusing and
controversial [67, 68, 69]. Much of this confusion is derived from
observing the effects of adhesiolysis on pelvic or abdominal
pain. The non-specific effects of surgery are said to be
particularly evident in pain-related conditions, where well-
designed studies are most needed [70]. Adhesiolysis was
reported to relieve pain in German [71], Swiss [72], American [73-
75], British [76], and Dutch [77] studies. A recent analysis
concluded that the evidence for laparoscopic adhesiolysis as a
treatment for pain is insufficient to draw definitive conclusions
[69].

An interestingly designed Dutch study [78] has added to the
confusion due to its questionable interpretation and citation in
a government report. Patients undergoing diagnostic
laparoscopy for chronic abdominal pain were blinded and
randomized to adhesiolysis or no treatment [78] and pain
blindly assessed after 12 months. Forty-two percent of patients
undergoing laparoscopy only reported improvement or
remission compared with 57% of those with adhesiolysis.
Despite this numerical (but not statistical) advantage of
adhesiolysis, the authors concluded that «although
laparoscopic adhesiolysis relieves chronic abdominal pain, it is
not more beneficial than diagnostic laparoscopy alone.
Therefore, laparoscopic adhesiolysis cannot be recommended
as a treatment for adhesions in patients with chronic abdominal
pain». These conclusions were relied upon by a US government
report on noncyclic chronic pelvic pain in women [79] which
stated that there is «no evidence of benefit of lysis of
adhesions».

These conclusions are based on several flaws, including a
type 1l error [80, 81] and a failure to account for adhesion
reformation in determining effect size. Reports of this type carry
considerable weight. Despite tempering statements within the
body of the report, its inaccurate conclusions may leave a
policy-maker, payor, patient or surgeon with the mistaken
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impression that adhesiolysis does not benefit chronic pelvic
pain and should not be performed at all. After correspondence

with the report's authors, they agreed to amend their
conclusions to reflect the limitations of the report's
conclusions  [80]. This discussion highlights our

poor understanding of the many facets of pelvic and abdominal
pain. There are two main questions that arise:

Does an only modest effect of adhesiolysis prove that

pain is unrelated to adhesions?

The unclear correspondence between adhesiolysis and pain
relief may be due to several factors:

- When adhesions are lysed, nothing is done to modify the
underlying scar which can still trap or irritate nerves.

- The contribution of underlying pathology such as
endometriosis must be considered. Inflammatory processes
within deep endometriotic foci can serve as a source of
nociceptive stimulation [82] independent of any contribution of
adhesions.

Failure to treat, recurrence or worsening of a co-morbid
pathology such as endometriosis may account for some of the
«failure» of adhesiolysis to treat pain.

- A 75% rate of adhesion reformation [83] along with the 42%
effect of laparoscopy alone could account for the improvement
in pain of 15% observed in the Dutch study [78].

- The conventional wisdom that dense vascular adhesions
are worse than filmy adhesions is challenged by observations
that higher pain scores are associated more with filmy
adhesions between movable structures rather than fixed or
dense adhesions [84].

- There are complex pain referral patterns in the abdomen
which account for the lack of anatomic correspondence
between the site of an adhesion and the site of pain [85].

Psychological factors contribute significantly to a patient’s
perception of pain and their ability to cope with it in possibly
75% of patients with an identifiable physical explanation for the
pain [66].

In conventional wisdom, adhesions cause pain by tethering
tissues, causing nerve traction, or by entrapping nerves. Nerve
endings have been found within adhesions [86]. In patients with
long-standing pain, it may no longer be productive to focus on
the location of an adhesion as the «source» of pain, as central
sensitization [87], the development of a functional somatic
syndrome [88] or CAPPS (Complex Abdomino-Pelvic and Pain
Syndrome) [3] may have occurred. The initiation of pelvic
«cross-talk» by an «irritation» [89] such as an adhesion may
explain our observation of the co-prevalence of pelvic,
urological, musculoskeletal and gastrointestinal symptoms in
adhesions patients and may explain why any pain that was
directly related to adhesions would account for only a part of
the patient’s overall pelvic or abdominal pain, relievable by
adhesiolysis. This is consistent with the reduction of pain in
adhesions patients in a small study involving pregabalin, a drug
primarily affecting neuropathic pain [90], and with the notion
that a type of “phantom” pain may occur in pelvic conditions
[91].

What can we learn about the nature of «adhesion-

related» pain and how to treat it?

There appears to be a high background therapeutic effect of
surgery alone [70] which may obfuscate any effect of
adhesiolysis. Patients without obvious pathology undergoing
diagnostic laparoscopy also reported a reduction or cessation of
pain [92], as did endometriosis patients undergoing laparoscopy
with biopsy [93]. A possible related phenomenon has been
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reported for arthroscopy [94].

| encounter many refractory patients who report transient
(3-9 months) reductions of pain after adhesiolysis with no
recurrence of adhesions or other pathology. Speculatively, this
may be explained by a medium (3-9 months) term therapeutic
effect of general anesthesia on down-regulating central
sensitization [95], or resetting sensitized nociceptive circuits [96]
in a manner analogous to mechanisms proposed for the effect
of anesthetic doses of ketamine [97] in patients with Complex
Regional Pain Syndrome (CRPS). Chronic pelvic pain has been
regarded as a form of CRPS [98].

While there is a sufficient nexus between adhesions and pain
to warrant their prevention, the initial approach to adhesion-
related pain should consider the nature of the pain and the
mechanisms that may exist over and above the
«conventional» wisdom as to how adhesions may contribute to
pain. After non-surgical approaches [99] have failed (see
section 9), the therapeutic effect of laparoscopy combined
with adhesiolysis may be great enough to justify performing it.

Along with explosion in the use of opioids for chronic pain in
the US there is an epidemic of abuse and misuse of prescription
opioids. Many patients with pelvic pain, including those with
adhesions, are stable users of these drugs. While it is preferable
that these patients reduce or eliminate their opioid use,
government efforts [100] to limit the availability of opioids need
to be accompanied by policies that provide for expedited
marketing approval of alternatives as well as approval for
payment by health insurance companies [101]. One such
alternative is  PainShield® MD  Wearable Therapeutic
Ultrasound whose use we have pioneered for patients with
pelvic and abdominal pain, including those with adhesions (see
section 9).

Effect of adhesion barriers on pain

There are few data available to answer the question as to
whether adhesion barriers help to reduce pain. In an
uncontrolled series, 19 patients underwent laparoscopic
adhesiolysis and placement of Seprafilm for chronic intractable
abdominal pain. 14 (74%) patients had discontinued pain
medications at follow-up of up to 32 months [102].

6. Have adhesion barriers achieved their
potential?

The trend in barrier usage and factors influencing it

In 2002, the Centers for Medicare & Medicaid Services (USA)
approved the creation of ICD-9-CM code 99.77 for the
«Application of an Adhesion Barrier for Prevention of
Adhesions» which has enabled the use of barriers to be tracked.
The approval was based largely on public comment, most of
which originated from the members of the International
Adhesions Society®. Table 4 shows that the utilization of
adhesion barriers, has grown since 2002 and peaked in 2011.
Whether this represents a reduction in utilization or overall
underreporting is unknown. It does not include outpatient use
of adhesion barriers.

Based on estimated sales of adhesion barriers of $200
million, an average price per unit of $250 and an average usage
of 1 unit per procedure, adhesion barriers are only used, in
about 800,000 procedures yearly. Assuming that obstruction due

b http://adhesions.org/campaigns.htm.
Since 2015 ICD9Y codes have been replaced with ICD10 codes which are:
3EOMO5Z Introduction of Adhesion Barrier into Peritoneal Cavity, Open Ap-
proach
3EOPO5Z Introduction of Adhesion Barrier into Female Reproductive, Open
Approach

Table 4: Trends in the use of adhesion barriers or in-patient admissions (from ICD9-CM 99.77)

2002
2,281

2003
11,766

2004
23,122

2005
29,243

2006
30,726

Year
Admissions

2007
37,710

2008
53,564

2009
46,130

2010 201
63,270 65,571

2012
62,255

2013
59,700
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to adhesions represents 1% of general surgical admissions in
one year [103], then the figure of 97,945 discharges for intestinal
adhesions with obstruction represents some 9.8 million
procedures where barriers might be used. The percentage of
procedures in which adhesion barriers are used is at best a
little over 8.2%, an encouraging increase from the figure of 5%
previously calculated in 2005 [104]. These estimates are broadly
consistent to those found for adhesion barrier usage in 2005
and 2011 respectively in hysterectomies (0.95%, 1.9%) and
myomectomies (4.7%, 6.9%) [26]. They are also consistent with
data found for Seprafilm usage in 2000 and 2010 respectively
in hysterectomy (11%, 9.8%) or colectomy (6.2%, 12.4%) [35].

Nonetheless, the adoption of adhesion barriers is
disappointingly low. Advances have been made in improving
awareness among surgeons about the medico-legal aspects
of adhesions [105] as well as advocating for better information
to be provided to patients as part of the consent process [106,
107]. Both of these aspects would likely increase adoption of
barriers, but there is still much to be done as evidenced by
reports from Germany [108], The Netherlands [109] and the UK
[110-112].

Arguably, the most significant factor in the low adoption of
adhesion barriers is the slow progress in developing barriers
that can eliminate adhesion-related bowel obstruction,
infertility and pain. This is all the more disappointing since it is
already 27 years after the introduction of Interceed in 1989, the
first barrier produced in the «modern» era [1].

This disappointment bears some resemblance to that
expressed by Richardson in 1911 [2] some 25 years after the first
reports of anti-adhesions materials in 1886: «lt is very evident
from the reports that none of these substances can be relied
upon to furnish more than a small percentage of successful
results, and on this account, cannot be recommended for
general use». Richardson suggested why these anti-adhesion
materials would not be successful: «It is futile to search for
some agent that will banish adhesions from the realm of
abdominal surgery, inasmuch as the processes involved in their
formation are identical with those involved in peritoneal
repair». Is it futile to search for an anti-adhesion material that
will reduce obstruction, pain or infertility or are there other
reasons why barriers that will do these things have not been
developed?

The regulatory environment on the development
of outcomes-based endpoints

Since the US market has historically been the most lucrative
market for anti-adhesions products, US regulatory requirements
have played a significant part in determining the design of
clinical studies that would be used to support sales of adhesion
barriers around the world.

All anti-adhesion products approved in the USA (Interceed,
Seprafilm, Adcon, Intergel, Adept) have been Class Il devices for
which preclinical and clinical studies are needed to
demonstrate the safety and efficacy of the product. For clinical
efficacy it has been sufficient to demonstrate the reduction of
incidence, extent and/or severity of adhesions. There have been
attempts by FDA to officially require clinically meaningful
endpoints such as bowel obstruction, pain or infertility. These
have been opposed by industry on the grounds that these
endpoints are governed by many factors that would make
studies so burdensome, costly and time consuming that it
would be uneconomical to develop an anti-adhesion barrier.
Furthermore, due to the complications resulting from adhesions
at a re-operation (bleeding, operating time, risk of damaging
organs etc.), the incidence, extent and severity endpoints are
themselves clinically meaningful. | was one of the industry
representatives who presented this argument at a public
hearing on this matter [113] which resulted in the issuance of a
guidance document by FDA [114].
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This situation allows a company to minimize costs by
performing well defined studies. After approval it can fund
larger, less expensive post-marketing outcomes-based studies
which are essential to convince surgeons that the product
provides clinical value in a variety of situations. Further
complicating FDA approval in the USA is the requirement that
separate data be provided for laparoscopy and laparotomy
surgery. Economic endpoints are not needed for FDA approval,
but a company is well-advised to incorporate them to facilitate
appropriate reimbursement from insurance companies or
government agencies.

Clearance of a Class Il device requires more limited data in a
more rapid and less expensive process called the 510k pathway.
Such devices include: Preclude® Pericardial Membrane (WL Gore
& Associates, AZ); Sepramesh® Bioresorbable Permanent Mesh
(CR Bard, RI); Proceed® Surgical Mesh (Ethicon, NJ); Parietex™
Optimized Composite Mesh (Medtronic, MN), and SurgiWrap®
Bioresorbable Sheet (Mast Biosurgery, CA). These devices are
primarily used for tissue reconstruction or reinforcement. A
claim that they minimize «tissue attachments» to the material
itself is permitted, but claims that they reduce «adhesions» as
for the Class Il devices, are not permitted. There is only a
semantic distinction between an «attachment» and an
«adhesion» as outside of United States the Mast Biosurgery
product is called «SurgiWrap® Bioresorbable Adhesion Barrier
Film» and some of their non-US product literature is identical to
their US version, except that the word «adhesions» is used in
place of «attachments».

How have business matters affected development of
anti-adhesion products?

The slow progress in the adoption of adhesion barriers may
be less related to scientific limitations and more related to the
consequences of business decisions made by US companies
which deterred global investment in anti-adhesion products.

When Johnson & Johnson launched Interceed Barrier in 1989,
FDA called it a «significant advance in medical device
technology» [115]. Interceed’s success in open gynecological
surgery was replicated several times [21] and there were plans
to introduce a version which overcame the compromise in
efficacy when hemostasis was less than meticulous [116, 117]. By
1991 the revolution in laparoscopic surgery was in full swing and
FDA required a separate clinical study for approval for
laparoscopic use. Despite two small successful independent
studies in endometriosis [118] or myomectomy [119] surgery, a
company-conducted study found that Interceed increased
adhesions in laparoscopic gynecological surgery [120] possibly
because Interceed had been wrapped around the ovary and
Fallopian tube, holding them in approximation. Interceed was
not developed for laparoscopy or for general surgery, but
continued to be used in laparoscopy outside the USA (where
separate approvals were not required) and off-label in the USA.

Johnson & Johnson was also developing a (non-cross-linked)
hyaluronic acid (HA) solution (Tenalure) which could coat large
peritoneal surfaces without needing to specifically place a solid
barrier such as Interceed. The clinical studies were unsuccessful
but given their large investment in the HA program, Johnson &
Johnson expedited the development of Intergel, an iron cross-
linked version of Tenalure.

My team at Ethicon (Johnson & Johnson) was responsible for
the initial preclinical optimization studies for Intergel, published
in part later [121]. Based on the correlations between the animal
and clinical data for Interceed and Tenalure, we predicted that
Intergel would have clinical efficacy [122]. Our preclinical studies
also suggested that Intergel may evoke peritoneal reactions,
potentiate infection and lose efficacy in the presence of
bleeding. Despite launches in Europe and the USA in 1998 and
2002 respectively, these studies appear to have become part of
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the public record [123] only after Intergel was withdrawn in 2003
due to reports of adverse events and deaths, and after a
colorectal surgical study was terminated because of
unacceptable morbidity, prolonged ileus, late postoperative
peritonitis, anastomotic dehiscence and a death [124]. Other
details of the Intergel case emerged when Ethicon's Chief
Medical Officer alleged that he was fired for his role in
withdrawing Intergel and other products [125-127].

Mechanistically, my independent studies suggested that free
iron may be released from Intergel by the action of reactive
oxygen species released in inflammation, or from trace amounts
of peroxide entering the product in the sterilization process
[128]. The effects of free iron would be more noticeable in
patients prone to iron overload such as those with a prior
hysterectomy or a genetic predisposition [129]. This would also
explain the differences in the rate of adverse events found in
the American [122] and European [130] Intergel clinical studies.
Because of the known long-term toxicity of iron, and its role in
granuloma, mesothelioma and carcinogenesis [128] as well as
Alzheimer's  Disease [131], i have advocated to for
the implementation of a screening program for the
approximately 80,000 patients exposed to Intergel, especially
those who had had pre-menopausal hysterectomies [132] or
an ethnic or genetic predisposition to iron overload [133].

The Intergel episode was a disaster for many of the patients
that used it, and for the millions of patients who would have
benefited from a renewed interest in adhesions research had
Intergel been successful. Companies now halted their anti-
adhesion programs, partly because they perceived Intergel's
failure to be due to heightened requirements imposed by FDA,
despite the approval of Adept® (4% Icodextrin) in 2006 and the
issuance of a Guidance Document by FDA concerning adhesion
barriers [114]. One offensive explanation of Intergel's demise
that circulated was that the initially adverse decision of the FDA
advisory panel reviewing Intergel had been dominated by the
monthly mood swings of a distinguished female member!
Whatever the motive or origin of this sort of comment, the effect
of all this was to discourage other companies or investors to
fund development of promising anti-adhesion candidates. Even
Johnson & Johnson attenuated its interest in adhesions. When
they acquired Omrix Pharmaceuticals in 2008, they also
acquired a fibrin anti-adhesion product, Adhexil, with an
excellent profile in preclinical [134] and pilot clinical [135, 136]
studies, but declined to develop it further.

Also possibly playing on the mind of investors was the fate of
Gliatech who had started to successfully market ADCON L for
spinal adhesions. A failure to report adverse events, in addition
to other issues resulted in actions by FDA which eventually
forced Gliatech into bankruptcy in 2002. Although these issues
were certainly serious [137], so were those in the Intergel case.
The perceived disparity in the treatment of large and small
companies may well have been a factor in the reticence to
invest in anti-adhesion products. Nonetheless the irresponsible
actions of a few executives at Gliatech doomed not only ADCON
for spinal adhesions, but also other versions that were showing
promise for abdominal and pelvic adhesions. On the basis of
studies we conducted in 1996 for Gliatech with ADCON in a
gynecological animal model, our prediction that it would be
clinically successful came to fruition in a pilot study [138].

Meanwhile Genzyme was developing the concept of using a
dilute solution of HA (Sepracoat®) during surgery to protect
peritoneal surfaces from desiccation and abrasion. The 23%
reduction in clinical de novo adhesions [139] was considered
unimpressive and was not approved by FDA after a 1997 hearing.
Possibly anticipating this, Genzyme had begun to develop a film
of HA and carboxymethylcellulose (Seprafilm®) for both general
surgery [140] and gynecological [141] laparotomy. Seprafilm was
approved in the USA in 1996 and Genzyme sponsored a number
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post-marketing preclinical [142] and clinical [22] studies
characterizing Seprafilm's effects, including its effects on
outcomes such as ASBO. Genzyme also invested heavily in
improving awareness about adhesions, initiated the lobbying for
the creation of the ICD9-CM code 99.77, and acquired Biomatrix,
another company with a platform of HA-based surgical
products.

Genzyme were also interested in a solution approach like that
of Intergel. They conducted animal models similar to those used
for Intergel's development and found that not only their own
product (Sepragel) but also one formulated similarly to Intergel,
potentiated infection [143]. Accordingly, Genzyme took the
appropriate and expensive decision to terminate the Sepragel
project which had reached clinical trials. Further, when Genzyme
found an increased occurrence of anastomotic leak, fistula,
peritonitis, abscess, and sepsis after wrapping Seprafilm around
a fresh bowel anastomosis [144], they added precautionary
language to their product information.

Despite Genyzme's impressive investment in a range of
adhesion-related products and programs, Seprafilm sales never
reached the expectations set by stock analysts which were
driven partly by information provided by the company. Sales
projections in 1997/98 for Sepracoat and Seprafilm had been as
high as $100 and $200 million respectively [145], but only after
about 15 years of sales did annual Seprafilm sales reach
approximately $150-180 million. One reason for the shortfall in
expectations was that Seprafilm was never developed for
laparoscopic use, despite Genzyme's access to a device that
could deliver a 10 x 15cm sheet of Seprafilm [146]. Instead,
Genzyme tested a powdered version of Seprafilm (Sepraspray)
in a small gynecological clinical study and found only a slight
reduction in adhesions [147]. A large study involving
laparoscopic colorectal resection found a statistically higher
rate of adverse events in patients treated with Sepraspray
powder than in untreated patients [148].

With no product for laparoscopic use, some surgeons began
to use an extemporaneous slurry of Seprafilm for application
through a trocar [149, 150]. When Genzyme sales staff in the
USA began sharing this information with other surgeons,
Genzyme was fined $55 million by the US Department of Justice
[151, 152] mainly for this unlawful product promotion.
Against this background, a citizens’ petition to FDA to
have Seprafilm withdrawn from the US market has been filed
[36] alleging that Seprafilm, even as approved, is unsafe. The
petition appears to imply that ethical lapses occurred at
Genzyme much before the incidents relating to «Sepraslurry». A
full consideration of these allegations is beyond the scope of
this article. It does appear that while some charges are
without foundation, others require further investigation.

Regardless of the outcome of FDA's deliberations in this
matter, the effect of this petition, the judgments against
Genzyme, as well as the history of Intergel and Adcon, is to
make both the US government and companies more cautious of
anti-adhesion products. This may have a detrimental effect on
investment in adhesions research not only in the US, but of
course the rest of the world since companies have perceived
that if the US market in adhesion barriers is not worthwhile,
neither is it in the rest of the world. Recent expansion of
markets outside of the US has however encouraged investment
in adhesion products that do not rely on the US market.

Another reason why investment in adhesion barriers may
have waned is because a number of product failures have only
been evident at the clinical trial phase. Companies have failed
to take advantage of the correlations we have observed
between data generated in animals and data generated in
humans and the selection of appropriate decision-making
models [153]. Notable failures for which correlations were
available before the conduct of the clinical trial include
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Pumactant [154] and Flogel [155].

7. Progress in developing anti-adhesion
products

Previously, the development of anti-adhesion products was
focused on the US market with other markets a secondary
objective. With the business and regulatory climate in the USA,
this situation is reversed and we find many examples of
products originating around the world, or US-based companies
marketing their products solely elsewhere. This has lead to an
injection of new concepts for treatments. The descriptions
below of products that are marketed, or for which clinical data
exist in abdominopelvic surgery, are illustrative of the global
efforts in adhesion prevention.

Progress in barrier product development
Hyaluronic acid-based products

Hyaluronic acid-based medical products have an excellent
record of safety and biocompatibility. Cross-linking is usually
needed to provide sufficient viscosity and residence time for
anti-adhesion efficacy. The type of cross-linker affects product
efficacy as well safety, as exemplified by the cases of Sepragel
and Intergel.

Hyalobarrier® Gel (Anika Therapeutics, MA, USA) is autocross-
linked HA. Developed in lItaly, it has been marketed in Europe
since approximately 2000. A meta-analysis of five studies
involving the use of small volumes (~10ml) in gynecologic
laparoscopy and hysteroscopy indicates that the product is safe
and effective [156].

HyaRegen®  Gel (BioRegen Biomedical, Changzhou,
China) uses an undisclosed method of cross-linking. Favorable
results were recently reported using 160ml volumes in a trial
involving 215 patients undergoing gynecologic laparoscopy [157].

Medicurtain® (Shin Poong Pharm, South Korea) is cross-linked
with hydroxyethylstarch, a molecule with a well known safety
profile. The product is marketed mainly in Asia [158].

Guardix® Sol (Genewel, South Korea) is a gel of hyaluronic
acid and CMC used in several anti-adhesion applications [159].
Another formulation, Guardix SG contains a poloxamer and
alginate.

C-qur® (Atrium Medical, NH, USA) is a HA-CMC film coated
with Omega-3 fatty acid undergoing clinical evaluation [160].

Carbohydrate-based products

Interceed (oxidized regenerated cellulose), Adept (icodextrin)
and the hyaluronic acid-based products are all carbohydrates.
Seprafilm is composed of hyaluronic acid and another
carbohydrate derivative, sodium carboxymethylcellulose (CMCQ).
CMC is a non-degradable derivative of cellulose used widely for
food, pharmaceutical and industrial applications. My group at
Johnson & Johnson elected not to pursue development of a
large volume of CMC for adhesion prevention due to the
tendency of cellulosics like CMC to accumulate in vascular
endothelial cells, Kupffer liver cells, renal glomeruli and spleen
[161]. CMC in smaller volumes is the basis for Oxiplex® gel (also
Intercoat or MediShield; Fziomed, CA, USA) which failed to
receive FDA approval for prevention of spinal adhesions but
which is marketed outside the USA. In two small studies Oxiplex
reduced adhesion scores [162, 163] in gynecological laparoscopy,
but did not reduce adhesions in patients with initially severe
adhesion scores and stage IV endometriosis.

CMC is the main component of Mezogel (Lintex, St. Petersburg,
Russia), reported to reduce adhesion formation [164, 165] ileus
[166] and recurrence of ASBO [167]. Studies are underway to
incorporate various drugs into the polymer [168].

CMC is also a component of A-Part® Gel (Aesculap AG,
Tuttlingen, Germany) along with polyvinyl alcohol. No difference
in rates of adhesion formation after A-Part or control treatment
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were found after median laparotomy in 62 patients, but a lower
rate of wound impairment or peritonitis was seen with the A-
Part gel [169].

4DryField® (PlantTec Medical, Bad Bevensen, Germany) is a
starch derivative which controls bleeding, and reduced
adhesions in two small gynecological laparoscopy studies
[170,1771]. A polysaccharide hydrogel in development by a
partnership of Dutch and American companies (Actamax, DE,
USA) has produced preliminary safety data in humans [172] and

a HA-alginate material is under development (Alafair
Biosciences, TX, USA) [173].
Sulphated polysaccharides may mimic heparin. ADCON

(Gliatech, OH, USA) was composed of dextran sulphate and a
solution of it showed early promise [138] in gynecologic surgery
before the events described in section 6. Another sulphated
polysaccharide is  fucoidan (ARC  Medical Devices,
Vancouver, Canada), derived from algae and is currently
marketed for use in horses [174].

Chitosan, a polysaccharide derivative of chitin obtained from
the exoskeleton of crustaceans, was found to be as effective as
a HA gel (Haohai Biological Technology Co, Shanghai, China) in a
study involving 114 enterostomy patients [175]. A gel of N,0-
carboxymethylchitosan (NOCC) (Kytogenics, NJ, USA), another
chitin  derivative, showed some promise in gynecologic
laparoscopy [176] before funding was exhausted. Mediclore
(Daewong Pharmaceutical, South Korea) is composed of
chitosan, gelatin and poloxamer, a compound with reverse
thermal gelation properties.

ADBLOCK (Terumo, Japan) is a dextrin based hydrogel polymer
that has completed an initial clinical safety study [177].

Polyethylene glycol (PEG) based products

A number of hydrogels based on polyethylene glycol have
been introduced for sealing vascular, lung, liver and other
tissues at surgery. Related chemistries can be used to produce
adhesion barriers that can be sprayed easily at laparoscopy. The
first product in this category made by Focal [178] required
photopolymerization which was retarded by the carbon dioxide
used at laparoscopy. Out of the clinical failure of this product
for adhesions came a new company, Confluent Surgical who
developed  SprayGel [179]  which  did not require
photopolymerization. Limited success was achieved with
SprayGel in clinical trials in gynecologic laparoscopy [180], but
polymerization was still retarded by the pH drop caused by the
carbon dioxide pneumoperitoneum. This was partly solved by
evacuating the CO, prior to spraying and modifying the molecule
to produce SprayShield®. There was marginal success in three
small published studies [181-183] and the results of other
unpublished studies are unknown [184]. The technology was
passed in two consecutive acquisitions to its present owner,
Integra LifeSciences (NJ, USA) who appear to have no plans to
pursue further development.

The problem of incomplete gelation of the PEG in a CO,
environment was solved by NeoMend (CA, USA) who had
acquired technology from 3M (MN, USA) [185] to produce
ProGel® AB. This was successful in a small pilot clinical trial in
laparoscopic myomectomy [186]. ProGel AB was acquired by CR
Bard who have no plans to pursue development.

CoSeal® Surgical Sealant (Baxter Healthcare Corp, CA, USA) is
a PEG-based product, sold around the world as a sealant and
for haemostasis. A version of this product formerly known
as Adhibit was under investigation for adhesion prevention
in gynecologic surgery [180]. Outside of the USA, Coseal is
also marketed for adhesion prevention in both laparoscopy
and laparotomy, but within the USA it is likely used «off-
label» for adhesion prevention.

Fibrin

Fibrin products have been valuable adjuncts in surgery for

many years [187]. The ability of fibrin sealants to reduce
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adhesions [134] is greatly dependent on formulation and
method of purification. Fibrin can also control bleeding and has
few biocompatibility issues found with other polymers. Adhexil
(Omrix, Israel, now part of Johnson & Johnson) showed excellent
efficacy in preclinical [134] and pilot clinical [135,136] studies, but
was not developed further. A number of commercial fibrin glue
products are used «off-label» for adhesion prevention.

Adhesion barriers and bleeding

The efficacy of Interceed is compromised in the presence of
bleeding for three reasons. Firstly, being a slightly acidic
material, denaturation of blood in the interstices of the fabric
prevents the closure of its pores during swelling and the
formation of a continuous barrier. Secondly, the deposition of
clot, or denatured blood may form a scaffold for adhesion
formation between surfaces. Thirdly, the denatured blood may
act as a nidus for increased phagocytic activity which could
enhance fibrosis by the release of cytokines. The effect of blood
on the performance of Interceed experimentally can be
overcome by either controlling haemostasis meticulously,
by adding heparin to the Interceed, or by neutralizing the
surface of the Interceed [116].

Although the same mechanisms may not operate against
other barriers, their efficacy in the presence of bleeding must
be assessed. This is all the more important in laparoscopy
where  bleeding may reinitiate  on  removing  the
pneumoperitoneum that acts to tamponade small vessels. The
lack of efficacy of Seprafilm in cesarean section [28] may be due
in part to its sensitivity to blood as we found in published [134]
and unpublished animal modelst. Other workers found that
Seprafilm was effective in a bleeding animal model, along with
Hyalobarrier [188]. The tissue reactions found with Intergel may
have been due in part to its dependency on haemostasis[123].
We also found the efficacy of SprayGel was compromised in a
bleeding field [134]. but ProGel AB was still effective [189].A
collagen-based membrane (Prevadh Film, Sofradim, Lyons,
France) was also highly effective in a bleeding model [190] as
well as after myomectomy by laparotomy [191]. Although the
product was marketed around the world (except USA), it was
discontinued due to the cost of obtaining US approval.
Preliminary studies indicate that 4DryField (PlantTec Medical,
Bad Bevensen, Germany), a starch derivative may act both as a
haemostatic agent and an adhesion barrier (see above).

Drug approaches - clinical attempts

The extensively reviewed [38, 192, 193] pathophysiology of
adhesions provides a number of opportunities for
pharmacologic intervention. Many of these have shown promise
in animal models [1, 194], but the few that have progressed to
the clinical study stage will be discussed here.

In some cases multiple local or systemic dosing, slow-release
dosing, or synergistic combination with a barrier may be
preferable [194], which may explain the disappointing results
from unpublished clinical studies widely known to have been
performed in the 1980s and 1990s, using solutions of ibuprofen
and tolmetin applied to the peritoneal cavity.

Evidence that modulation of inflammation in combination
with an adhesion barrier may help to reduce adhesions comes
from the pivotal Seprafilm study in patients with ulcerative
colitis [140]. Lower rates of adhesion formation were found in
patients receiving long term corticosteroids prior to surgery; this
effect was best seen in patients also receiving Seprafilm.

¢ In a rabbit uterine model with bleeding comparing the effect of Interceed,
Seprafilm, a fibrin glue preparation with untreated controls we found that ex-
tensive adhesions (Mean + SEM, N=6 for all groups) formed in Control animals
(54 + 10%). Both INTERCEED (72 + 9%) as well as Seprafilm (54 + 9%) failed to re-
duce the extent of adhesions. A statistically significant reduction in the %
extent of adhesion formation was observed for Fibrin Glue (18 + 11%, p< 0.05)
compared to Controls, under conditions where INTERCEED was shown to fail.
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This observation supports the concept that adhesion
formation can be influenced by modulating the pre-operative
inflammatory state or by enhancing the pre-surgical population
of macrophages that express fibrinolytic activity [1]. Supporting
this further is a correlation between the preoperative plasma
levels of C Reactive Protein (CRP), an inflammatory marker, and
postoperative adhesions after myomectomy [195]. This same
study found a further link between preoperative CRP levels,
fibrinolysis inhibitory activity (PAI-1) and postoperative
adhesions, supporting decades of work which has linked
compromise of fibrinolysis to adhesion formation. A single
treatment with recombinant plasminogen activator was not
effective in reducing overall adhesion levels, either because the
dose was too low, or the dose was not provided over a long
enough period of time.

Many attempts have been made to use heparinoids to reduce
adhesions by limiting fibrin deposition. Heparin has a small
degree of clinical efficacy when applied as a single
intraperitoneal dose [196]. However, it appears to act
synergistically in combination with Interceed, possibly because
of complexation with serum proteins. Clinically the combination
of Interceed and heparin improved adhesion-free outcome in
adnexal surgery from 35% with Interceed alone to 47.5%, in an
underpowered study [197]. In animal studies the addition of
heparin helped to protect against the reduction of Interceed’s
efficacy in a bleeding field. This product was not
commercialized in the early 1990's mainly because the
regulatory pathway for drug-device combinations in the USA
was unclear at that time. More recently FDA has established an
«Office of Combination Products» to facilitate approval of these
sorts of products.

The efficacy of oral proteolytic enzymes (Wobenzyme) has
been evaluated in three Russian studies [198, 199]. Another
enzyme, serratiopeptidase [200] is widely marketed for the relief
of a number of conditions including adhesions. | am unaware of
data that supports its use for adhesions and a recent review
concluded that «the existing scientific evidence for
Serratiopeptidase is insufficient to support its use as an
analgesic and health supplement» [201].

Promising directions

We now understand more clearly the interaction between
inflammation and fibrinolysis [202], and the induction of an
adhesion phenotype in peritoneal fibroblasts [203] by
macrophages. This system is regulated by hypoxia [204, 205] and
reactive oxygen species [193]. This work is consistent with our
observations on the association between iron overload
disorders, hysterectomy and adhesions (see section 8) and
would suggest a role for the use of anti-oxidants such as
lycopene [206].

Regarding adhesion barriers, «there is a limit to how much
more efficacy can be squeezed out of a polymer by cross-
linking, copolymerization, blending or derivatization» [1]. We
must also consider lifestyle factors (see section 8) and adopt a
multifaceted approach such as the «full conditioning» (FC)
method developed in Belgium. Women undergoing deep
endometriosis  surgery were randomized to standard
laparoscopy or FC consisting of a modified insufflation gas (86%
€O, 10% N,0, 4% O,), peritoneal cooling, humidification,
heparinized rinsing solution, 5 mg of dexamethasone
(intramuscular, at the end of surgery) and the use of
Hyalobarrier gel. At second-look laparoscopy, adhesions were
completely absent in 12/16 women in the FC group compared
with 0/11 women in the control group. Postoperative pain and
CRP concentrations were lower in the FC group with faster
clinical recovery [207]. In a small study in women undergoing
robot assisted myomectomy, the effect on postoperative pain
could be replicated when humidification and cooling were
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omitted. A small, not statistically significant, reduction of
adhesions was also found [208]. Although the success of this
approach has been welcomed, further investigation of the safety
of N,O has been advocated [209].

We are beginning to understand the genetic factors involved
in adhesion development [210, 211, 3, 193, 212] which has opened
the possibility of gene therapy [213] as well as personalized
medicine [214] where anti-adhesion approaches are tailored to
a patient’s genotype or phenotype.

Lastly, it must be noted that clinical data concerning the
performance of adhesion barriers often use a scoring system
that assesses the incidence or severity of the adhesions. Except
for the surgeons most intimately involved in grading adhesions,
these methods are somewhat abstract. Although a statistically
significant outcome may be obtained which shows that agent X
reduces adhesions, the system is open to misunderstanding and
even manipulation. We are now at the stage where we should
strive to reduce the absolute incidence of adhesions rather than
reduce the extent or severity of adhesions based on an abstract
scoring system.

8. Non-barrier reduction of adhesions and their
consequences

Does laparoscopy result in better adhesions

outcomes than laparotomy?

Laparoscopy has been widely believed to result in less
adhesion formation by avoiding damage due to retractors and
abrasion by sponges [215]. In 2003 we updated our meta-
analysis of the rates of adhesion development after open or
closed abdominopelvic surgery [25]. Adhesion development
should be classified according to whether it is for the first or a
subsequent time, or whether it is at a site of direct surgical
intervention, or the result of indirect surgical trauma [216]:

Type 1: De novo adhesions: Adhesions occurring at sites
with no previous adhesion.

1a: De novo adhesions at sites where no surgical
procedure was performed, e.g., adhesions caused by indirect
trauma

1b: De novo adhesions at sites of a surgical procedure
other than adhesiolysis, e.g, adhesions caused by direct
trauma.
Type 2: Reformed adhesions: Adhesions reforming at sites of
previous adhesiolysis.

2a: Adhesions occurring at sites of adhesiolysis only.

2b: Adhesions occurring at sites of adhesiolysis, plus
sites of another procedure, e.g., treatment of endometriosis.

Surprisingly we found slightly better adhesion-free outcomes
in laparotomy than in laparoscopy for both type 1b (37% vs. 45%)
and reformed (14% vs. 27%) adhesions. A recent meta-analysis
has found that laparoscopic surgery reduced the rate of
adhesion formation by 25% and decreased the adhesion
severity score for gastrointestinal surgery [217]. In a large
retrospective study, open and laparoscopic gynecological
procedures were associated with comparable risks of adhesion-
related readmissions, with the exception of laparoscopic
sterilizations [6]. In a meta-analysis, the incidence of ASBO was
significantly lower in laparoscopic than in open surgery cohorts
(1.4% vs. 3.8%) and in ten studies that compared directly the two
methods (odds ratio 0.38, 95% confidence interval 016 - 0.91)
[11], no difference was found for re-operations for bowel
obstruction or pregnancy rate [215].

The equivocal conclusions one draws from the above reports
may be due to several factors [218]. Firstly, any advantage of
laparoscopy may only be in type 1a adhesions. This distinction
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has not been considered in most analyses. Secondly, any
advantage of laparoscopy may be countered by a reduced
ability to handle tissues atraumatically, the effects of the
products of combustion from laparoscopic cautery [219] or the
flow of cold,arid gas (see below). Increased abdominal pressure
may reduce tissue perfusion [220], which could result in
anaerobic metabolism and oxidative stress which are associated
with the development of an adhesion cellular phenotype [221].

Modified insufflation gases and gasless laparoscopy

The cold, arid carbon dioxide wused for laparoscopic
insufflation is known to damage the peritoneal mesothelium.
This damage is greatly attenuated if the gas is warmed and
humidified using the INSUFLOW® device (Lexion Medical, St
Paul, MN, USA) [222]. This device may also help to reduce
recovery time, hypothermia and postoperative pain [223].

Other workers believe that while it is important to humidify
the gas, adhesions can be reduced by cooling the gas [224],
adding nitrous oxide [225] or oxygen [226]. Clinically, there was a
numerical reduction in SBO after warmed, humidified gas has
been used, in a small underpowered study [227].

Gasless laparoscopy has been proposed to avoid the
problems of using fast flowing gases [228], although no
controlled studies have been conducted to demonstrate any
advantage of this method in terms of adhesions. In a meta-
analysis, gasless laparoscopy was associated with a shorter
recovery time, lower postoperative PaCO, and reduced nausea
and vomiting while conventional CO, pneumoperitoneum was
associated with a shorter surgical time [229].

Powder-free gloves and other surgical factors

Talc or corn starch powder used to lubricate surgical or
examination gloves have long been known to induce adhesions
and granulomatous peritonitis. Powder also potentiates
infection and carries latex allergens [230] or endotoxin [231].
Although cornstarch powder was banned in the UK and Germany
around 1999, only recently have the US FDA proposed such a
ban [232].

Varying methods of cautery or peritoneal closure (or non-
closure) have been perceived to influence the development of
adhesions. Well designed clinical studies on this subject are
sparse [215], but the principles of atraumatic technique and
good haemostasis remain [233].

Manipulative techniques

Manipulative techniques to treat disease have been practiced
since antiquity [234]. Techniques known by various names (e.g.
visceral manipulation, myofascial physical therapy, Barral
Method, Uplegder Technique, cranio-sacral therapy etc.) share
many similarities but vary widely by individual practitioner and
their school of training. Manual therapy has been used to treat
infertility [235] and pelvic pain [236]. Akin to the continuous
passive motion used in orthopedic surgery, early mobilization in
an animal model has been shown to reduce adhesion formation
[237].

We found in a survey that 29% of adhesions patients who had
received some form of physical therapy, reported a benefit [238].
Despite the widespread use of these methods, little has been
published in the peer reviewed literature [239]. Two
uncontrolled studies reported a benefit of manual therapy to
treat infertility (retrospectively) [240] and small bowel
obstruction (prospectively) [241]. The therapy was provided over
several consecutive days and aimed at «deforming or detaching
adhesions». Whether adhesions are actually lysed or whether
the therapy improves blood flow, stimulates peristalsis, or
directs the remodeling of adhesions, is unclear. | suspect that
many patients diagnosed with «chronic bowel obstruction»
without a history of hospitalization for obstruction who respond
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Table 5: Odds ratios for various lifestyle factors in adhesions and pelvic
pain patients

Lifestyle Factor GYN Recurrent CPP

Adhesions Bowel

Obstruction

Under weight 0.95 1.56 1.06
Overweight 1.69 * 1.01 1.00
Obese 175 * 1.13 1.49
Regular exercise 0.66 * 1.04 0.67 *
Yoga 0.95 1.43 1.12
Stress reduction 1.45 * 1.55 * 1.22
Meditate 1.25 1.48 1.70 *
Religious membership 0.86 0.90 0.77
Attend religious service 0.93 0.78 0.93
Married 1.08 0.84 0.96
Divorced 0.74 1.04 1.10
Smoke anytime 1.26 1.16 1.84 *
Currently + previously smoke 2.13 1.29 416 *
Currently smoke only 1.57 1.30 2.1 %
Previously smoke only 0.98 1.02 1.49
Smoke, no exercise, over- 3.59 * 1.45 1.93
weight/obese
*p<0.05

to this sort of therapy, may in fact suffer from severe and
chronic constipation precipitated by opioids, the stress of their
chronic pain syndrome, or a phenomenon of central
sensitization. The possibility that bowel adhesions may be lysed
[237] without direct vision, raises safety concerns. More work is
needed to standardize these methods and characterize their
benefits.

A number of patients are using the «I LOVE YOU» method of
self-massage in which the right fist traces the letters «I», «L»,
and «U» over the abdomen to stimulate peristalsis.

Lifestyle factors

By understanding the association between lifestyle and
medical factors and conditions related to adhesions, we can
begin to devise treatment and prevention strategies [193]. In a
survey of 687 US women visiting the adhesions.org web site, the
association between various medical or lifestyle factors was
determined [3]. These patients reported diagnoses of abdominal
or pelvic adhesions (85%), chronic abdominal (CAP) or pelvic
pain (CPP) (69%) and recurrent bowel obstruction (44%).
Patients with a prior hysterectomy had a higher risk (risk ratio)
of adhesions (1.4), CAP or CPP(1.76) as well as other adhesions-
related conditions. Similar findings were made for patients with
an iron-overload disorder for adhesions (1.2) and CAP or CPP
(1.47). Iron-overload may place a patient at higher risk of
oxidative stress [3]. In addition to the surgical reasons why
hysterectomy is associated with adhesions and chronic pain,
hysterectomy may induce an iron overload-like condition as iron
is no longer eliminated through menstruation. In the US,
approximately 72,000 hysterectomies are performed annually
with pain as the primary indication [242] despite there being
insufficient evidence to provide any basis for comment as to its
ability to treat pelvic pain [79]. Treating pain non-surgically in
these patients would remove this pool of patients at risk of
adhesions, as well as other sequelae of hysterectomy.

Odds ratios were calculated for other lifestyle factors in
this cohort [104] to identify risk factors for adhesions,
recurrent bowel obstruction and chronic pelvic pain (Table
5). The presence of a risk factor does not imply causality.
Overweight status was a risk factor for pelvic adhesions
and regular exercise appeared beneficial for adhesions and
pelvic pain.

|18

HAYYHbI SNEKTPOHHbIV XYPHAT «INNOVA» NO2 (3)
SCIENTIFIC ELECTRONIC JOURNAL «INNOVA» N°2 (3)

Long term or current smoking was a risk factor for CPP, possibly
because of the effects of smoking on fibrinolysis [193]. Smoking,
lack of exercise and overweight status, combined, was a risk
factor for adhesions and borderline for CPP Patients with
recurrent bowel obstruction had a very different risk factor
profile from those reporting adhesions or CPP.
Assessing a patient’s lifestyle and genetic factors may help to
predict their likely response to surgery and to customize
has been noted
us external signs
print patterns [244].
Fingerprint patterns have shown correlations in other diseases
[245]. The same group has determined a number of risk factors
of pelvic adhesion formation including type of surgery
(adhesiolysis, laparotomy, repeated surgeries, peritoneal
drainage, emergency status of previous surgery) and
inflammation (history of sexually transmitted infections, 1UD
(Intrauterine devices) use, two or more abortions, complications
of pregnancy related to pelvic inflammatory disease) [246].

9. Treating and preventing ARD as a subset of
CAPPS

Adhesions have almost always been viewed merely as a
surgical problem that could sometimes be prevented with
barriers and could sometimes be treated with adhesiolysis. We
attempted to understand the problem from the viewpoint of
patients, their pattern of bowel obstruction and
gastrointestinal disturbance, their nutrition, their use of
analgesia, their ability to work and receive disability assistance,
their social support structure, and the attitudes and abilities of
their physicians [238]. To more adequately describe these
patients and create a new treatment paradigm that would
consider the spectrum of these problems, we coined the term
«Adhesion Related Disorder» (ARD) in the late 1990’s.

Adhesion Related Disorder (ARD): a constellation of recurrent
bowel obstruction, chronic abdominal or pelvic pain, chronic
diarrhea or constipation. Patients often develop a variety of
psychosocial issues, and have undergone a number of
procedures in an attempt to diagnose and/or correct a
sometimes unidentifiable underlying problem.

The most severely affected ARD patient develops not only
pain and bowel obstruction but often a set of overlapping and
coalescing bowel, urinary, genital and musculoskeletal
symptoms. These patients share much with patients with other
chronic pelvic and abdominal conditions such as irritable bowel
syndrome (IBS), interstitial cystitis — bladder pain syndrome (IC-
BPS), pudendal neuralgia, sacroiliac joint pain, endometriosis
and pelvic floor dysfunction. These patients account for 10-20
million of the 100 million or so US patients with chronic pain.
ARD, like its relatives in the world of pelvic and bladder pain,
may have effectively developed into a phenomenon of central
sensitization [87] or a functional somatic syndrome [88]. To aid
in the reframing of new diagnostic and treatment paradigms, we
coined the term CAPPS [3].

Complex Abdomino-Pelvic & Pain Syndrome (CAPPS): a
syndrome of non-malignant origin consisting of a complex
of symptoms of the abdomen or pelvis that includes
pain, bowel, bladder or genital dysfunction of at least 6
months duration.

Framing ARD as a subset of CAPPS reframes the way we think
about the prevention of adhesions and treatment of their
consequences. Acute obstruction requires immediate admission,
assessment and treatment. Other patients with long-standing
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symptoms of unexplained pain and/or chronic constipation,
often after multiple examinations, have obtained a diagnosis of
«adhesions» in one of five ways:

a)There is a history of clinically confirmed adhesive
obstruction.

b)Adhesions have been clinically confirmed by direct
observation, or in limited cases by non-invasive methods.

c) The patient has a history of prior surgery or trauma
suggestive of adhesions.

d)The patient is given a diagnosis of adhesions after
excluding other causes.

e) The patient was given no diagnosis, sometimes told there is
nothing wrong after extensive testing, but has «self-diagnosed»
after consulting the internet and social media.

For category (a) patients with an obvious risk of re-
obstruction, an «obstruction plan» should be developed with
the patient’s local hospital and general surgeon to provide for
rapid and early triage in event of obstruction. For all patients,
pain and chronic constipation may not be directly related to any
sub-clinical obstruction due to adhesions (even if present), but
rather a result of opioid use, or a manifestation of central
sensitization or functional somatization. Several elements
should be considered in the treatment of these patients:

- The presence of other symptoms within the CAPPS family
should be evaluated by relevant specialists (urology, gynecology,
urogynecology, neurology, pain management, gastroenterology,
physical therapy, psychotherapy, dietician etc.) preferably within
the context of an integrated multidisciplinary program, such as
the one we helped found at Celebration Health Hospital, Florida.
ARD/CAPPS patients are often depressed and suffer sleep
disturbances.

- A self-care plan should
smoking, exercise and massage.

- A pelvic floor/pelvic pain/abdominal pain physical
therapist should treat muscle spasm and trigger point issues if
present. Limited and expert visceral manipulation should be
considered.

Medications should be reviewed,
affecting the bowel, such as opioids.

Psychotherapy techniques may be used such as cognitive
behavioral therapy and biofeedback to assist pain management.
Attempt to determine if there is a history of physical or sexual
abuse that may be contributing to the patient’s condition.

- The patient and his/her family should be referred to
counseling to facilitate their social support structure.

For the reasons described in section 5, operating on
adhesions patients in the absence of obstruction may have
limited and transient success. If adhesiolysis is attempted,
adhesion barriers and conditioning should be employed where
possible. Most surgeons will not operate on these patients, not
because of some understanding about pain, but because of the
risk of reformation after adhesiolysis. The only option for these
patients is to endure further misery, restricting their diet and
opioid use. For patients in category (a) there is the added
torture of knowing that they will likely obstruct again.

We have found a wearable therapeutic ultrasound device
(PainShield® MD) to be very effective in treating pain, painful
constipation and related painful symptoms in patients with ARD
and CAPPS [247]. In at least 80% of patients the following are
reduced:

Pelvic or abdominal pain.

Bowel related pain - such as painful defecation and rectal
spasm.

Painful constipation.

Urological symptoms such as pain, and painful frequency
and urgency.

Genital symptoms such as painful intercourse.

Musculoskeletal symptoms such as sacroiliac joint pain.

include modification of diet,

particularly those
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- Opioid intake.

The device may act by:

1. Relaxing the muscles of the pelvic floor, as pelvic floor
muscle spasm is a major contributor to pelvic and abdominal
pain [236, 248].

2. Normalizing neural activity by stimulating repair of the
myelin sheath which may be damaged in chronic pain
conditions [249].

3. Relaxing intestinal smooth muscle.

For full disclosure, based on our initial results, | set up a
company to market this device. It seems appropriate that any
candidate for adhesiolysis, hysterectomy, neurectomy or
neurostimulator implantation only for pain should first be
treated with this device.

10. What do adhesions patients want us to
know?

As scientists and medical professionals our «customers» are
those patients we treat. It is important that we listen to our
customers. Through social media | asked patients: “What is the
single most important thing you would like to say to doctors and
scientists working on adhesions?” | have excerpted verbatim
and categorized the many replies below.

1. Please understand how this has affected my life

* | want my life back- to be pain-free.

* [adhesions] robbed me of a life. | not only have pain that
has made me bedridden it's caused a lot of life threatening
medical problems, not only multiple MRSA infections but now
two strokes and a heart attack...l can't live my life | just exist. I'm
just waiting to die.

* Adhesions ROB YOU OF A FULL life!

* Adhesions can affect every aspect of your life - social,
financial, sexual, professional. From excruciating pain to basic
bodily functions

* To think that this is not a problem is grotesque:
Constipation, dyschezia, internal tightness, back pain, all
increased 10 fold following hormonal treatment. It felt as if
someone had sawn my organs together and nothing could flow,
bend and move normally anymore.

* Loss of mobililty because of all this Pain and constant
suffering, very very slow working stomach an bowels. This feels
like I've literally just had surgery! Every day

* | live with adhesion pain daily and am in constant fear of
obstruction. Doctors seem to be very fearful of adhesions - you
get that look that says ' nothing we can do about adhesions '

* I've had a few adhesion related bowel obstructions, the
pain of which I can honestly say is worse than giving birth.

2. Please understand that | really hurt and that |
sometimes feel all alone

* The mistaken notion some providers have that adhesions
'‘don't hurt' or can otherwise cause significant symptoms is a
travesty.

* The pain is real. It isn't something that you can just throw
more pain medication at. Yes, there are adhesions that don't
cause pain but even the smallest one has the capacity to be
debilitating.

* Adhesions can be incredibly painful. Patients come to Dr's
and express how debilitating they are and are treated like they
should walk it off, just eat broth and take an anti
depressant.The way we are treated causes more emotional
distress on top of an already stressful situation.

* Terrified. Hopeless. Belittled. Alone. Less than human. Is
how | feel when a doctor tells me my adhesion's can't cause
pain.

* How debilitating this condition is for the sufferer and how
being told it is purely IBS is frustrating when you are
experiencing blockages and daily pain.
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* Doctors who do not acknowledge Adhesions and their
problems, do not understand how isolated a patient feels when
no one seems to acknowledge their medical issues.

* When your own dr doesn't know what to do with you ,where
do we turn? | feel isolated from the world, a let down to my
parents ..And a let down to my child. I've lost all my friends over
the yrs too. Therefore we.. have depression now struggling just
to survive let alone Live.

* We are not drug seekers. Qur pain is chronic.

* Never, ever dismiss a person from your medical care
without trying to at least point them to other medical doctors or
options... No one wants to go to a doctor only to be pointed to
the door as if they are worthless and hopeless.

* Not all of the medical professionals understand and have
the knowledge about adhesions and the pain that goes with
having them! Adhesions and the pain that goes along with them
is a complicated issue to understand! What is adhesions and
pain? Is it a true illness or just an issue bundled up with other
illnesses or issues with ones health? Most doctors ignore that it
exists because adhesions is not something that is seen on most
test, scans and xrays until it causes a very serious complication
of obstructions in "our" bodies! Managing the pain is very hard
with the hype about opiate addiction in the news!

* | found more doctors who thought all | wanted was another
pain pill. I didn't.  wanted it to go away.

* Please make sure doctors don't dismiss the pain they
cause.

3. Please learn and teach about adhesions and their
consequences

* The most important issue to me is acknowledgement...
Many doctors and nurses do not have a clue concerning the
"side effects" of adhesions.

* | 'wish all drs, knew about adhesions and not say to us that
isin our minds.

* [adhesions] should be mentioned on consent forms

* No information given about adhesions, at all!

* [adhesions] should be a KEY part of surgical training!

* acknowledgement that adhesions have an impact on your
quality of life, More awareness of adhesion disorders, it seems
very patchy.

* | would like to ask that doctors not be so quick to dismiss
our symptoms as IBS;

4, My most important symptom is...

* | can't have a proper bowel movement and everything | eat
hurts. So then | barely eat anything.

* 1. pain control 2. constipation

* | really wish doctors would work on pain management

5. Please improve diagnostic methods for adhesions

* Please work on improving imaging techniques. After many
discouraging physician visits, negative tests and misdiagnoses, it
ultimately took surgery to discover and confirm that adhesions
are the cause my debilitating pain. Many patients may never be
properly diagnosed since currently there are no available
options to accurately image and view adhesions.

* More investigation into ways of diagnosing / visualising
them, without the need for further surgery;

* Please ..focus on less invasive diagnostic testing and
treatment. Having a laparoscope and excision surgery isn't a
simple procedure.

6. Learn how to prevent adhesions and treat patients

* DON'T put foreign material in an abdoman that's double
timing already to fight against itself.

* More effort put into prevention and solution, and physical
massage therapy - these should be par for the course post
surgery, known to all medics, and available routinely on the
NHS;

* talk with me realistically about the adhesions and multiple
episodes of small bowel obstruction | have had. Make a plan for
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me in case another episode happens- so | can come straight
into hospital, with things like pain relief which helps and plans
for surgery if needed.

11. Conclusion and challenges

If Richardson were with us today, | would propose that he
revise his statement of 1911 [2]: «It is futile to search for some
agent that will banish adhesions from the realm of surgery...»

| would propose that he adopt a more optimistic outlook. We
have come a long way in understanding the aetiology
and pathogenesis of adhesions. We see signs that adhesion
barriers may provide clinical benefit and we have started to
understand the nature of pain and related conditions. We
have better strategies for dealing with obstruction and
for treating adhesion-related pain. It is true we have much
work to do, and the following perhaps are our main challenges:

1. While there is no shortage of data detailing the extent of
the problem of adhesions and their reduction by adhesion
barriers,  prospectively conducted randomized studies
demonstrating the improvement of clinical outcomes are
needed.

2. In addition to trying to prevent adhesions from attaching
one tissue to another, we must also address what is happening
at the «base» of the adhesion. Even if we can prevent
the adhesion itself with adhesion barriers, we are doing
nothing to control the fibrosis within the plane of the
tissue that will entrap nerves and could cause pain, even
if adhesions are prevented or removed.

3. We must develop drug-polymer products that can both act
as adhesion barriers and provide pharmacological modulation
of adhesions or fibrosis.

4. We must look to gene therapy, cell therapy and tissue
engineering approaches to preventing adhesions.

5. We must develop a good method of imaging adhesions
non-invasively and quantitatively [44]. Ultrasound and cine-MRI
methods are showing some promise [250, 251].

6. We must develop anti-adhesion barriers that can be placed
around the bowel without fear of ileus, abscess, infection or
dehiscence. Barriers must be capable of laparoscopic delivery
and function in the presence of bleeding. Barriers must not
potentiate tumor growth.

7. We must develop government and industrial partnerships
to ensure the development of these sorely needed products.
Regulatory pathways must be redefined to meet the challenges
of approving the barrier use in the context of simultaneous
measures such as conditioning.

8.We must find alternatives to opioid analgesia for
«adhesions» patients that do not compromise bowel function.

9. We must develop better prevention strategies for patients
most at risk of obstruction and for those who have already
obstructed.

10. We must understand better the complex relationship
between adhesions and pain, and the pathology of pain in
patients that have adhesions. We need to understand if some
patients with adhesions are being given a diagnosis of
obstruction because they have chronic constipation but without
clinical confirmation.

11. We must develop a multidisciplinary approach to treating
the range of problems of ARD patients - pain, obstruction,
bowel, wurinary, genital and musculoskeletal issues. The
approaches should include, neuromodulation, physical therapy
[234, 239, 241], psychotherapy, and therapeutic ultrasound in
addition to use of drugs and surgery.

12. We must reduce the need for surgical procedures
performed for pain by exhausting non-surgical treatments first.
This would be true for procedures such as adhesiolysis and
neurectomy and certainly for procedures whose benefits are
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doubtful (hysterectomy performed only for pain [79], in the
absence of other pathology).

13. More training must be given to medical students and
surgeons on the causes and consequences of adhesions and
ARD. Information given to patients as part of the consent
process must be expanded.

14.  We must listen to our patients and learn from them.
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Llenblo HaCTOALLero UCCNefoBaHns ABUAOCL ONpedeneHne BO3MOXHOCTY WCMOMNb30BaHNSA KONNAreHoBon
cy6CTaHuMu  «Konrapa» B KayecTBe 3alWTHOro 6Gapbepa Mexay ceTyaTbiM MNOAUMPONUIEHOBbIM
MMNAQHTOM W opraHamu GplowHoW nonoct. [penapat nNpeacTaBnseT  cob6on  CTepUbHYLO
610paccachiBalOLLyOCs  MeMOpaHy, COCTOSLLYK W3  PEeHATypMPOBAHHOIO  /OLWAAMHOIO  KOMnareHa.
MokasaHne - NpUMeHeHWe B KayecTBe Gapbepa, Pasfensiollero conpukacalolmecs opraHbl U TKaHW Ha
yyacTkax 6ploWHON NonocTu, rae BO3MOXHO 06pa3oBaHMe CnaeyHoro npouecca. bbinu BbiNonHeHbl 25
onepaumnin 'y 6GONbHbIX BEHTPANbHLIMW TPbDKAMW  PA3NUYHON nokanu3auun. Y 20 60MbHbIX Gbinu
nocneonepaumoHHbIe TPbXK, Y 5 = FPbXK 6NN NNHUM XMBOTA. 22 NaLMeHTa ONepupoBaHbl OTKPbITO, 3 =
nanapockonuyecku. focne rpbixeceyeHns MNPOW3BOAUNK WHTPAAOGAOMUHANBHYIO NAACTUKY CeTYaTbiM
MMMNAHTOM, OTFpaHMuyMBas ero OT OpraHoB OpPKLWHOW nonocTn MmembpaHon Konrapa. CepbesHblx
OCMIOXHEHWW CO CTOPOHbI OPraHoB GPIOWIHOW MOAOCTUM U MOCNEONEepPaUVOHHON paHbl He Habnwoaanu.
MepBbli  ONbIT WMCNONBb30BAHUS  UHTPAAOAOMUHANBHON MNAACTUKM  CETYATOrO  MOAUMPONUNIEHOBOrO
VIMMNAHTa, MOKPLITOr0 KONNareHoBOW NAACTUHOW, YKa3blBAET HA BO3MOXHOCTb MPUMEHEHMUs 3TOro mMeToaa
B flanbHenweMm.

KntoueBble CioBa: BEHTPabHas rpbhxka, MHTPaabAoMMHANbHas NnacTuka, konrapa

Summary

The aim of this study was to define the possibility of using a collagen substance "CollaGuard" as a
protective barrier between the polypropylene mesh implant and abdominal organs. The drug is a sterile
bioabsorbable membrane consisting of refolded equine collagen. Indications - use as barrier separating
adjoining tissues and organs in the areas of the abdominal cavity, where the formation of adhesions. Were
performed 25 operations in patients with ventral hernias with different localization. 20 patients had
postoperative hernia in 5 - linea alba hernia. 22 patients were operated open, 3 - laparoscopically. After
intra-abdominal hernia repair was performed plastic mesh implant, delimiting it from the abdominal
cavity membrane CollaGuard. Serious complications from the abdominal cavity and the surgical wound
wasnt observed. The first experience with intra-abdominal plastic polypropylene mesh implant coated
with collagen plate indicates the possibility of applying this method in the future.

Keywords: ventral hernia, intra-abdominal plastic, CollaGuard

NPUHATL 3a akcnomy [1725,29]. 310 MOATBEPXKAAOT
MHOTO4YNCNEHHble NccneaoBaHus, yKasblBatwumne Ha
3HAUUTENbHOE KOMIMYECTBO PEeuUMAMBOB  TPbbK Yy  OOMbHbIX,
ONepupoBaHHbIX C MpUMEHEeHMeM naacTuk COBCTBEHHbIMU

HeCKO/bKO, 3a4acTylo HEenmpoCTbiX BOMPOCOB: CTaBWTb WMMMAAHT
WAN HET, Kyda CTaBWTb MMMNMAAHT, KaKoW UMNNAHT NpeanoyecTs.
be3ycnoBHO, peweHne He MoXeT 6biTb OAHO3HAYHbIM 1 3aBUCUT
OT KOHKpeTHoM cuTyauumu. OfHako mnocTapaemcs  KpaTko
BblCKa3aTb CBOE OTHOLWEHWe MO [JaHHbIM BOMNPOCAM W OTBETUTH
Ha HWX B CBeTe COBPEMEHHbIX MOAXOAOB K JeyeHuto
BEHTPANbHbIX FPbIXK.

Ha coBpemeHHOM 3Tane pPas3BUTUS FEPHUONOrMN COMHEHWUN B
MCNOMNb30BAHMU  MMMNMAAHTOB MPakTUYeCcKs He  CyllecTByerT.
VickntoueHmem MoryT 6biTb ML BEHTPAbHbIE TPbDKM Masbix
pa3mepoB, OTCYTCTBME WMMIAHTOB B KAUHWKE NMGO OTCYTCTBUE
onblTa UX NpuMeHeHns. He 6ynem 6paTb B pacyeT CyObekTUBHbIN
hakTop, [OOCTAaTOYHO XapaKTepHbin ANs paga  XUpypros c
GONMblINM CTaKeM paboTbl — «i TaK XOPOLIO MofAydyaercs, a
peuunanBoB y MeHs He 6biBaeT». /Icnonb3oBaHWe UMMNIAHTOB B
XUPYPrun BEHTPaNbHbIX FPbK B HacTosllee Bpems cremyeT

TKaHaMU. Tak, No ganHbim Cassar K. [11] u Weber G. [29] npoueHT
peunarBoB NpU MNAACTUKE MECTHbIMK TKaHAMU Konebnetcs B
npegenax oT 24 Ao 54%, a Npu ynoTpebneHuyn WMNNaHTOB,
CTAHOBUTCA B 1,5 — 2 pa3a MeHblue.

CnoxHee OTBETUTb Ha CnefdywWMUA BONPOC — Kyaa CTaBUTb
UMMNAHT? PacnonoxeHune NMMNAHTOB «Onlay» He
nepcnekTMBHO  M3-3a  OOMbLWIOIO  KOAWYECTBA  PAHEBbIX
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Ta6nuua 1. YactoTa peumanBoB y 60/bHbIX BEHTPAaNbHbIMMK
rpbKamm B 3aBUCMMOCTMN OT BUAA Pa3MeLLeHNs UMMIAHTa No
Rudmik L.R. et al. [26].

Tabnuua 2. CTOMMOCTb KOMBUHUPOBAHHbIX MMMNAHTOB MO
[AaHHbIM MOHUTOPWHTA LLeH B CBOGOAHON NPOAAXKE B MHTEPHETe
Ha 25.10.2015 roga

Bupa pasmelieHns umnnaHTta MpoueHT peunansos
Onlay 14%

In-lay (Npu noAwmnBaHmn K Kpasm 48%
rpbKEBbIX BOPOT)

Sublay 8%

IPOM 4%

OCMIOXHEHUN U HapyweHus 6uoMexaHu3mMa BOCCTAHOBMEHUS
TPbDKEBLIX BOPOT — WMMMAHT He SBAAETCA  «KnanaHomy,
NpensTCcTBYOWMM  NPoNabnpoBaHNlo  BHYTPEHHWX OPraHoB.
MeToauka «Inlay» Tak e He OnNpaBAbIBAET HALEXA XUPYpPros
M3-3a  O4YeBUAHO  6Ofblie  TPAaBMATUYHOCTM  Onepauuu,
BbIpaXEHHOro  nocseonepaunoHHoro 60MeBOro  CUHAPOMA,
BbICOKOFO pUCKA Pa3BUTWA pPaHEBbIX OCMOXHEHWUN, KOTOpbIN
COMOCTaBMM C TexHuKon «Onlay» - 34 - 66%, 1 3HAYUTENbHOrO
umcna peunanBoB rpbbkiy - [0 48-62% [8,18,21,30,32].

Havnbonee npuemnemon cuutaetcad  «Sublay-technique»,
HUBENUPYIOLLAA HEKOTOpble HefoCTaTKy nnactuk «OnlLay» u
«InLay» [15,26]. K nONOXWUTENbHbIM KAauecTBam 3TON TEXHOMNOrUN
cnefyeT OTHeCTM 6ofee HWU3KUW MPOLEHT peuuanmBOB, Yem y

npeablaywyx nnactuk ot 34 go 104 % [14,27]. OgHako
TPaBMaTUYHOCTb onepauuu BC/eacTBue HeobxoanmMon
cenapaumy TKaHewm W COOTBETCTBYWOLWMUA 3ITOMY YPOBEHD

paHeBbIX OCMOXHEHWW, JocTuratwmnin 35%, 3acTaBnaoT UCKATb
6onee npuemMnemblil Cnoco6 pasmeLieHns MMNIaHToB [5,1416,17].

Mo3ToMy B30pbl XMPYpProB BCe ualle obpawaloTcs K
UHTpanepuToHeanbHoOMy pacnonoXeHuto MMMNNAHTOB
(intraperitoneal onlay mesh - «IPOM-technique») [1219,20,23].
OTCyTCTBME HEOBXOAMMOCTV B [OMNONHUTENbHON MOGUAM3ALNN
TKaHewn, 3akpbiTe rpbhkeBoro Aedekra WMNAAHTOM B BuAe
«KnanaHa, KOTOPbIV npenaTcTByeT nponabupoBaHuio
BHYTPEHHMX OPraHoB M3HYTPW, MPU3HAHbBI YNYYLIUTL pe3ynsTatsl
onepaTMBHOro NneyeHus. B mMeTa-aHanmse KaHa[CKUX XUpypros
[26] nokasaHbl MpeumylecTBa  rpbbkeceyenus ¢ IPOM
nnacTukom no cpasHeHMto ¢ «OnlLay» n «Sublay» TexHonormamu.
K HWM OTHOCAT: MeHbliee KOMMUYeCTBO PaHeBblIX OCNOXHEHU;
ObICTPYIO AKTUBM3ALNA ¥ PeabunuTaumio 3a CYeT MPUMEHEeHUs
WHHOBALMOHHbBIX MMNAAHTOB; HW3KYD 4acTOTy XPOHWUYECKon
6011; BbICOKYIO CTeneHb HAAEKHOCTU MNACTUKMA  TPbKEBbIX
BOPOT,  YMeHblleHMe  KONMyecTBa  PeuUManBOB  TPbDKY;
KocmMeTuyecknin ekt (rpbbku 610N NWHWK  KUBOTA U
NynoyHble  FPbDKK,  OMEPUPOBAHHbIE  N1ANAPOCKOMNYECKN),
BbICOKYlO ~ CTeneHb  KomdopTa M KayecTBa  KWU3HW B
nocneonepaunoHHom nepuoge. B Tabnuue 1 npeacrasneHa
yacToTa peunanBoB y GOMbHbIX C BEHTPaNbHbIMK TPbKaMK Mo
naHHbiM Rudmik LR. et al. [26]. YmeHblienne Konuuectsa
peuvanBoOB  NpU  WHTpPANepuTOHeasbHOM  PACMONOXEHUK
UMNNAHTOB B 2 pa3a Mo CpaBHeHW C  Haubonee
«Bnaronony4yHomn» Sublay nnacTnkomn JOPOroro CTouT.

HecmoTps Ha oueBuAHbIE npenmyLLecTsa,
MHTpanepuToHeanbHas nnacTmka npw nomoLL
annonnacTuyecknx matepuanos Tpebyet 0cob0oro noaxoaa K mx
Bbi6OpY. Takue npoTesbl AOMKHbI 061a4aTb OAHOBPEMEHHO
[IByMsl NPOTWBOPEYMBbIMIA CBOWCTBAMMW - afleKBATHO NpoOpacTaTb
COeANHNTENbHON TKAHbIO B 30He pybua W, B TOXe Bpems, He
TPaBMMUPOBaTb  OpraHbl  6GPIOLWHON  MONOCTU.  ArpeccuBHble
CBOWCTBA MOMM3CTEPOBLIX W NOMAUMPOMNUIEHOBbIX VMMNAHTOB B
OTHOLWEHUN BHYTPEHHUX OpPraHos (BbICOKUIA PUCK Pa3BUTUSA
KUWeYHbIX  CBULLEN, WHTEHCMBHOE Cnarnkobpa3oBaHue B
6PIOLWHON  MOMOCTK) He MO3BOMAT MCNOMb30BaTh WX AN
VHTpaneputoHeanbHon umnnadTaumn [1,7910,24]. B kauectse
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UmnnauT (15x15 cm) CToMmMoCTb
Parietex Composite (COVIDIEN ) 25320 pyé.
Physiomesh (ETHICON) 29753 pys.
Proceed (ETHICON) 24856 py6.

1452 eBpo (HeT B cBO6OAHOW
npogaxe B P®)

Goretex Dual Mesh (Gore-Tex)

DynaMesh IPOM 32000 py6.
Hanbonee npnemnembix NWMNNAaHTOB and
VIHTpanepuToHeanbHoro BBEAEHNA no3nLMOHUPYIOT

KOMOWHMPOBAHHbIE CETKWU, MOKPbITble KOMMareHoM v Apyrvmu
3aWMTHBIMK MOKPbITUAMK. K HUM CneflyeT OTHEeCTW, B MepByto
oyepenb, «Parietex™  Composite»  dupmbl  Covidian -
NONM3ICTEPOBbIN KOMMO3WT C PaccachiBalOWMMCS KONNAreHoBbIM
nokpbiTvem,  «Proceed» ETHICON - nonunponuneH ¢
OKWUCNEHHOW pereHepupoBaHHOW Lenntonoson, «PHYSIOMESH®
Flexible Composite Mesh» - nonunponuneH, MOKPbITbIN
paccacbiBalolWencs MNNeHKon u3  MOHOKpuaa, «DynaMesh®-
IPOM» - nonunponwuneH C NOAWBUHWNMAEHMTOPMAOM CO3AaH
komnaHuen FEG Textiltechnik GmbH. B cpaBHWTENbHbIX
IKCMEPUMEHTANbHbBIX 1 KAWHWYECKUX nccnegosanuax (Proceed,
Dinamesh IPOM, PTFE) aBTOpbl OTMEYaloT MPerMyLLecTBoO
KOMMO3UTHbIX CETOK, MOKPbITbIX KO/T1areHom [472].

OrpaHnunBaeT MNpUMEHEHUE KOMMO3UTHbIX UMMANAHTOB WX
BblcOKasd ctoumocTb (Tabnuua 2).

BblxogOM M3 [aHHOW  CUTyauwuw  MOXeT  ABUTbCH
MCNONb30BaHME MOHOMEPHOMW KOMMareHoBOW MAacTUHbl ANs
OTrpaHNYeHnsa CTaHAapTHOro CeTyaToro MMNAaHTa OT OpraHoB
6pIOWHON NOMOCTH.

Takum 06pa3om, Lenblo Halwero paboTbl SBUAOCH U3yyeHue
BO3MOXHOCTU  MCMOMNb30BaHWA KOMNAreHOBOW MNAacTUHbl B
KOMOUHAUMK C noNMNPoONUNEHOBOW ceTKoM npw
MHTPaNepuUTOHeanbHOW NNACTUKE BEHTPANbHbIX TPbIX.

2. XapaKTepunctunka nccnefosaHumna

B Teyenue roga (c cenTabpsa 2014 no okTaA6pb 2015 roga) 6biu
BbIMOMHEHbI 25 onepauumn y 60/bHbIX BEHTPANbHbIMU TPbiKaMK
pas3NMUYHOM NOKanNuW3auwv C MNPUMEHEHWEM KOMMareHoBou
nnactuHbl Konrapa (CollaGuard, Syntacoll GmbH, Germany).
liccnenoBaHWi Mo MPUMEHEHMID  [JaHHOro npenapaTta B
KauecTse npoTekTopa mexay CTaHAAPTHbIM
NOAMMNPONUNEHOBbLIM ~ UMANAHTOM WU OpraHamum  6GpioOWHON
MoMOCTY MPU WHTPANEpUTOHEeanbHOW MNACTVKe BEHTPaNbHbIX
FPbK Mbl HE HaWAW. B JOCTYMNHbIX, BECbMA HEMHOMOUYUCIEHHbIX
NUTEPATYPHbIX WCTOYHMKAX, B OCHOBHOM TVMHEKONOIMYECKOTO
NMPOUCXOXKIEHNS, €CTb YKa3aHMsi Ha WCNOMb30BaHWEe [aHHOW
NNacTUHbl B Lensx npodunakTMkM ChnaeyHoro npouecca npu
onepauusax Ha opraHax manoro Tasa [2,3].

Hamun onepupoBsanbl 15 XeHWmnH 1 10 MyX4nH B BO3pacte OT
38 go 82 net: go 50 net 66110 6 Yenosek, oT 50 Ao 60 net - 7, oT
60 oo 70 net - 8, ctapuwe 70 net - 4.

Y 5 60MbHbIX FPbDKM AMATHOCTMPOBAHbI BMepBble, a y 20
NauMeHTOB  BO3HUKNM  NOCNe  MepeHeCceHHbIX  onepauun
(tabnuua 3).

MepBuuHblie (MpeayroToBaHHbIe) rPbKA BbiNK NPeaCTaBIeHb
nedektamy B obnactn 6enon AMHWMM xMBOTa. 20 MaUMEHTOB

Ta6nunua 3. 3TMONOTNA rPbIX Y 0NepUPOBaHHbIX 60/bHbIX (N - 25)
MocneonepauyoHHbIe rpbhKu

NepBuuHble PeyudueHas
Mocne Mapauneocmomuyeckas
rpbhKY . 2pbhia (nocne
nanapomomuti 2pbbKa
2pbhreceyeHus)
5 12 7 1
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PucyHok 1. lMogrotoska— noawmsaHne Konrapbl K ceTKe.

PUCYHOK 2. [OTOBbI KOMOUHNPOBAHHbIN UMMIAHT.

PucyHok 3. 3aBep|.ueH|/|e WHTpanepuToHeasibHOro atTana
nNacTukun.

CTpaganu nocrneonepaunoHHbIMU  BEHTPa/bHbIMU  FPbDKaMu.
MocneonepauvoHHble TPbKU BO3HWKAM MOCNE FpbhKeceveHunn
no MoBOAY rpbbK 6enon NUHWK XMBOTA Yy 3 NaUWeHTOB, nocne
XONMEUUCTIKTOMUA W3 CPeAMHHOro [ocTyna — y 6 OGOMbHbIX,
nanapoTomMmu, YWMBaHUA NpoboAHOM A3Bbl - Yy 2, nocie
Nanapockonuuyeckon XoneumncTakTomuy B 061acTu Tpoakapa B
nynovyHom ob6nactu y 3 MauMeHToB, MOCie rpbhkeceveHus
NMYyNOYHOW TPbDKW, CPEAMHHbIX NanapotoMuMnm C  pesekuunen
XKENyAKa, nepefHen pesekunen MNpsaMon KULLIKK, pe3ekunen
CUTMOBUIHOW KWLWKK Yy 3 NaUUEHTOB, BCKPbITME (DNermoHbl
nepefHen 6pLOWHON CTeHKW — 1 nauueHT. Y 1 601bHOrO 6bina
napaunectommyeckas rpbha.

B pabote MCnonb3oBanm Knaccuukaumuo
nocneonepaLnoHHbIX BeHTPanbHbix rpbbx no Chevrel-Rath [13]
2000 r. Knaccudumkaums ocHoBaHa Ha OnpeAeneHuy OCHOBHbIX
napameTpoB TPbbK: flOKanM3auMsa Ha OpWHON CTeHke -
cpeanHHasa (M): M1 - HagnynouHas, M2 — okononynoyHas, M3 —
noanynovyHas, M4 - B 061acTW MeuyeBMAHOrO OTPOCTKA WK
noHa; 6okosas (L): L1 - noapebepHas, L2 — nonepeuHas, L3 -
nofB3AoWHas, L4 — NOACHUYHAR, HA LWMPWHE TPbKEBbLIX BOPOT
(W): W1 - g0 5 cm, W2 - 5-10 cm, W3 - 10-15 cm, W4 — 6onee 15 cMm;
HanUuMM W KONM4yecTBa pPeLUIMBOB TPbDKM Mocne paHee
BbINONHEHHON repHuonnactuku (R): RO, R1, R2, R3 u T.4.

ConyTcTBylOLWAA NATONOMNSA BbigBNEHA Y 22 60MbHbIX W 6Gbina
npefcTaBneHa B OCHOBHOM TUMEPTOHWYECKOW 60Me3Hbl B
coyeTaHun ¢ WBC w pgpyrom cocyaucton natonorven. Y 1
nauveHTa BepunumMpoBaH XpOHUYECKUA BUPYCHbBIA renatut B ¢
XUPOBbIM renatozom. Y 1 60/1bHON  yCTaHOBMEHa

XenuHokameHHas 6onesHb. OxMpeHue 3 CTeneHu BbIBNEHO Y 5
nauyeHToB. /lnwwb y 3 NauMeHToB COMyTCTBYOLIME 3a60eBaHus
OTCYTCTBOBANMU.

3. Pe3ynbTrathl

13 OTKpbITOro goctyna 6binu onepnpoBaHbl 22 nayueHTa. Mpu
3TOM y 21 60MbHOTO AOCTYN OCYWEeCTBAANN TPaaAWULMOHHO B
06nacT  rpbbkeBblx 06pa3oBaHUMU. A  ofHOMY 6OMbHOMY
BbINOMHEHa NanapoToMnsa € MIACTUKOW MapanneocToMnyeckon
rpbbkn (Mocne KON3KTOMKUM MO NOBOAY CEMENHOro aaeHomarosa)
BOKPYI NETAN TOHKOW KULIKW C FPbbKeBbIM AeekToM 8 CM.

Mlanapockonunyeckn 6bi1n oneprpoBaHbl Tpoe 60MbHbIX. OANH
naumeHT nocne hnerMoHbl nepeaHein 6pLWHON CTeHKN (y Hero
npu 3TOM 6bIn  AMArHOCTMPOBAH AMBEPTUKYN Mekkens B
TPbXEBOM MelKe) ¥ 2 NauMeHTKU C rpbbker 6enoi nuHumn
XMBOTA.

Bce rpbixu 6eNoi NUHWUK KMBOTA (MepBuUHble rpbbkin) 6bin
OAHOKamepHbiMK pasmepamn oT 5 fo 10 cm. Y 2 naumeHToB
MMeNcs CONyTCTBYIOWMIA AMACTA3 NPSAMbIX MblLUL, XWBOTA.

3 20-T  6OMAbHbIX MOCNEONepaLMoOHHON BEHTPabHOWM
rpbhxeit BONbHbIX CPpearHHbIEe TPk (M) nmenu 19 nayneHTos:
M1 = 12( 60 %), M2 - 5 (25%), M3 - 2 60nbHbIX (10%). BokoBas
rpbbka (L) MOBI  wmenacb y  0QHOrO  nNauueHTa C
napanneocToMnYeckomn rpbkert -L4 (5%). Mo WuprHe rpbiXeBbiX
BopoT (W): W1 =y 2-T 60nbHbIX (10%), W2 -y 10-Tn (50%), W3 -y
2-mi1 (10 %), W& — y 6 60MbHbIX (30 %). Y 7-T1 nauneHTos (35%) —
peyungueHble (R1-R4) MOBT.

Y 2 60nbHbIX Npou3BeAeHb
0fiHOrO nauveHTa - pe3sekuus 06HapyXeHHOro
MUHTpaonepaunoHHo AnBepTkyna Mekkens, a y OOHOW
NauMeHTKN C TFUraHTCKOW MnocneonepaunoHHoOn BeHTPasnbHOM
rpbbken nocne nepefHenl pesekUUM MNPSIMON  KUWKKA B
COYeTaHUN C HKeNYHOKaMeHHOW 60ne3Hbld  NpoussefeHa
XONeUnCTIKTOMUS.

Mocne rpbbkeceyeHus y BCeX MNaUMEHTOB BblNOMHEHA
UHTpanepuToHeanbHaa naacTuka NoNWNPONUIEHOBOW CETKOW C
dukcaumen Kk 6plOWKUHE U OTrpaHWYeHWem OT OpraHoB
6ploWHON nonoctn npenapatom Konrapa. Wcnonb3osanu
TONbKO  MOAUMNPONWIEHOBbIE  UMMNAHTbl  MPeVMYyLLEeCTBEHHO
dupm  JnHTekc, Johnson &  Johnson, Covidian. Cetky
BblKpaMBanu no nnaowaan 6onbwe Aedekta nepegHen
OPIOWHON CTEHKM Ha 4-5 cm. Tlod ceTky npeaBapuUTenbHO
noAknaabiBany nnacTuHy Konrapel, 3arm6anuM Ha 1-2 ¢Mm no
Kpasam 1 dukcrpoBany K MMNNAHTY NOAWNPONUNEHOBOW HUTHIO
(pucyHKM 1 1 2). 3aTem KOMMAEKC WMMNAHTa C KOMjareHoBoi
NNacTMHONW (UKCMPOBANU K 6GpOWKMHE MNOAUNPONUIEHOBON

CUMyNbTaHHble onepauuun. Y
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HUTbIO B YCMIOBMAX OTKPbITOM onepaunn (pucyHok 3) u
repHuocTenniepoM npu NanapoCKONMYeckoM BMelaTenbCTBe.
Mpwn OTKPbITON onepauuu y 7 nauveHToB Hag
NOAMNPONMUNEHOBOW CETKOW anoHeBpO3 yWwWBanu B Lensax
OTrpaHMyeHnss OT TMOAKOXHOW KneTyaTku. Y 3 nauueHToB C
60MblIMM  AMACTAa30M  MbIlWL, — CeTKa uM3on1MpoBanach  oT
MOAKOXHOW KNEeTYaTKM TKAHbIO FPbKEBOr0 MeLKa.

Bpemsi BMelaTenbCcTBa OT Hayana [0 ero 3asepuweHund vy
nauveHToB Npu OTKPbITbIX Onepaunax COCTaBUNO OT 45 MUHYT
[0 3 yacoB 15 MUHYT. Y 8 mauueHTOB onepauns 3aHumana He
6onee 1 y4aca, y 6 naumeHToB A0 1,5 yacoB. Y 1 naumeHTKn c
FUrAHTCKOM  MOCNeonepaunoHHON  BEHTPaNbHOW  TPbbKen
(nedhexT TkaHen 20 Ha 25 cM, AMacTas NPAMbIX MbilLL, XUBOTa 40
20 €M) B COYETAHUM C IKEMNUYHOKAMEHHOW 60Me3HbI U
BbIPDAXKEHHbBIM CMaeYHbIM NPOLECCOM onepauuns npogo/mkanach
6onee 3 uacoB. [Jlanapockonmuuyeckas — repHuonnacrtmka
cocTaBmna 14ac 45 MAHYT 1 14 30 MUHYT Yy NAUWEHTOK C rpbhken
6enon NMHWM XMBOTA M 2 Yaca 55 MUHYT Yy naumeHTa nocne
dnermoHbl nepefHen OPIOWHON CTEHKM C YY4ETOM pe3ekuun
AnBepTukyna Mekkens.

B nocneonepaunMoHHOM  nepuoge  BCeM  NauMeHTam
Ha3Hayanu aHTMOMOTUKM  LUIMPOKOro  CrekTpa  AencTBus,
obesbonusatowmne  cpeactsa.  [lposoaunu  NPOdUNAKTUKY

TPOM6G3IMOONNYECKMX OCMOXHEHWUIN 3NaCTUYECKUM BUHTOBAHUEM
HUWKHUX ~ KOHEYHOCTeW,  BBEAEHWEM  HU3KOMOMEKYNSPHbIX
renapvHoOB, paHHer akTUBM3aLVen.

Bcem naumeHTam BbiNnofHeHO Y3U nocneonepauvioHHOM paHbl
N  6ptowHon nonoctun. Y 20 60MbHbIX, KOTOpbIM 6bina

npov3BefeHa TPaAWLUMOHHAA onepauus, paHeBoW npouecc
npotekan 6e3 OTKIOHEHWNI. Yy oaHoOM naLnueHTKy,
ONepupoBaHHOW  TPAAULMOHHO, [MArHOCTMPOBAHbLI  Cepoma

nocneonepaumoHHONn paHbl W UHGWUABTPAT B 06MACTM NOXa
XeN4yHoro ny3blps, KynupoBaHHbIN Ha3HayeHnem
unnpodnokcaunHa 1 Mmetporuna B TeyeHue Hepenu. Y 2
nauveHToB  nocne  NanapocKoMMYeckon  repHUonnacTukm
BbIIBNEHbI Y3 NpuU3HakuM WMHGWIbTPaTa B 30He onepauuun. Y
NauMeHTKN C  rpbbken 6enonm  NUHUKM  XKUBOTA  HUKAKMX
[OMONMHUTENbHbIX BMeLATeNbCTB  He noTpeboBanocb. Ay
nauveHTa nocne nanapockonuyeckon MNNACTUKW 1 yAaneHuem
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NMBEpPTUKyNna MeKkKens OTMEeUYeHO pa3BMTUE CepoMbl B 30He
TpoakapHOW PpaHbl MpaBoi MNoAB3AOWHOM o06nacTu, yepes
KOTOpYl U3BNeKancs pe3euupoBaHHbIn  AWBepTUKyn. Y 1

nauveHTa ¢ NapawneocToMUYeckon rpbhker vmenacb cepoma B
06M1acT  NanapoTOMHOM paHbl. Y 2 nNauWeHToB OTMeyeHbl

Cepombl nocneonepauvoHHom paHbl. Ha oHe
KOHCEepBaTMBHOIO NeYeHus WHAUNLTPaTbl Perpeccuposany,
Ccepombl  ObIIN  BCKPbITb, APEHUPOBAHbI, @ PaHbl YyCnewHo

3aKUNN. OUKCaUMM CanbHMKA U OPraHoB GPIOWHOW NONOCTU K
MMNNaHTy, nokpbiTomy Konrapown, npu Y3/ He oTmeyanu. lMocne
onepauun 60nbHble NPOBeNK B CTalnoHape oT 7 fo 17 gHewn. 18
yenoBeK BbIMUCAHbl B CpokM OT 7 Ao 11 AHenw, 5 nauueHTa
nposenu 6onee 11 AHEW, UTO CBA3A@HO C  HaNU4yMeM
MHMWUNBTPATOB B 0671aCTV paHbl. OTAaneHHble pesynbraTbl (0T 6
[0 12 Mecaues) npocnexerbl y 10 60/MbHbIX — PELUANBOB FPbIK
He BbIfBNEHO.

[pMeHeHe NpeanoXeHHOro KOMOGUHMPOBAHHOIO MMMIAHTa
NO3BOMINIO CHU3WUTb CTOMMOCTb PACXOAHbIX MaTepuanos Ang
MHTPanepuToHeanbHOW repHUONNacTukK. Hamu mcnonbaosancs
NPenMyLeCTBEHHO CTaHAapPTHbLIN NOMUMNPONUIEHOBbIA VUMNAAHT
«3chun»  upmbl  Nuntekc  (Poccna) B coueTaHum ¢
KonnareHoBoW MAacTUHoW. CTOMMOCTb [aHHOro  MMMnaHTa
pasmepamm 15x15 cm B HaCToOdALLEe BPemMd HaxoOUTCA Ha ypOBHe
1000 py6nen. LeHa HeobxoAMMOW KOMMAreHOBOW MNAACTUHbI
15%20 cm cocTaBndeT 6900 pybnen. CymmapHasi CTOMMOCTb
[AHHbIX MaTepnanos okasanacb NpakTUyeckn B 3 pasa MeHble
YKAa3aHHbIX paHee KOMMO3UTHbIX UMNNAHTOB.

4, 3aKnyeHune

MpeanoxeHHas Hamu ANA UHTPAnepuUTOHeanbHOW NNACTUKK
BEHTPANbHbIX TPbDK KOMOUHMPOBAHHAA CybCTaHUMa B Buae
NOAUNPOMNUNEHOBOrO  MMMMAAHTA, MOKPLITOr0  OAHOCMOWMHON
KOnnareHoBOW nnactvHow Konrapa, WMeeT onpefeneHHble
npeumyliectea neped  oMUUMHANBHO  W3rOTOBNEHHbIMU
CTAHAAPTV30BaHHbIMU  KOMMO3WUTHbIMKM  MMNNAHTaMu. [lepBbi
NONOXNTENbHbIN onbIT MCNOoNb30BaAHUA LlaHHOW
KOMOUHMPOBAAHOW Cy6CTaHUMM NO3BONSAET PEKOMEHAOBATL ee K
60nee WNPOKOMY KTUHNYECKOMY NPUMEHEHUIO.

Cnucok nuTepatypbl

1. Ermes B.H., /19goB B.K, boromasoBa C.l0. CpaBHUTeNbHAsA OLLEHKA MaTepranoB AN BHYTPUOPIOWMHHOW NAACTUKN BEHTPANbHbIX
rPbIXK: IKCNepPUMeHTanbHoe uccneaoBaHue // Xupyprus. )XypHan um. H.W. Muporosa; 2010; 10-36

2. ManaHnagn 0.l WHTpaonepaunoHHas
OHKornHekonorusa 2015; 2; 70-74.

npounakTka

cnaeyvHom

60M1e3HN Yy  OHKOMMHEeKOMOrnyecknx 6oMbHbIX. [/

3. CunysiHos C.B.,, Anues C.P. llepBbl# OMbIT NPUMEHEHUs NPOTVBOCNAEYHOW KONMAreHoBOW MeMbpaHbl NPy onepaumnax Ha opraHax

Manoro Tasa. // POCCUACKAN MeAULMHCKIIA )ypHan; 2015; 13; 789.

4. Alfredo Moreno et al. Long-term results of laparoscopic repair of incisional hernias using an intraperitoneal composite mesh. //

Surgical Endoscopy; 2009; 06; 24(2):359-65.

5. Bjorklund I, Burman A, lIsraelsson L, Cengiz Y. Early postoperative complications and recurrence following incisional hernia
repair during a 10-year period. // Abstract Book, 1st World Conference on Abdominal Wall Hernia Surgery; Hernia; 2015,

6. Balique J.G. et al. Intraperitoneal treatment of incisional and umbilical hernias using an innovative composite mesh: 4 years
results of a prospective multi-center clinical trial. // Hernia 2005; 9; 68-74 https://doi.org/101007/510029-004-0300-z

7. Bendavid R. et al. Abdominal Wall Hernias:

https://doi.org/101007/978-1-4419-8574-3_118

Principles

and Management. // 2001, Springer-Verlag, 753-756

8. Broker M., Verdaasdonk E., Karsten T. Components separation technique combined with a double-mesh repair for large midline
incisional hernia repair. // World J Surg.; 2011; Nov;35(11):2399-402. https://doi.org/101007/s00268-011-1249-6
9. Burger JW. et al. Evaluation of new prosthetic meshes for ventral hernia repair. // Surg Endosc.; 2006; Aug;20(8):1320-5.

https://doi.org/10.1007/s00464-005-0706-4

10. Burger JW. et al. Long-term follow-up of a randomized controlled trial of suture versus mesh repair of incisional hernia. //
Ann Surg; 2004; 240: 578—585. https://doi.org/101097/01.51a.0000141193.08524.e7

1. Cassar K, Munro A. Surgical treatment of incisional hernia. // J Surg; 2002; 89:534-45

2168.2002.02083.x

https://doi.org/10.1046/}1365-

12. Chelala E. et al. Eighty-five re-do surgeries after 733 laparoscopic treatments for ventral and incisional hernia: adhesion and
recurrence analysis. // Hernia; 2010; 14; 2;123-129 https://doi.org/101007/s10029-010-0637-4

13. Chevrel J.P, Rath M. Classification of incisional

https://doi.org/10.1007/ BF01230581

I33

hernias of the abdominal

wall. // Hernia; 2000; 4 1. 1-7



HAYYHbIV 3NEKTPOHHbBIV XYPHA «INNOVA» NO2 (3)
SCIENTIFIC ELECTRONIC JOURNAL «INNOVA» NO2 (3)

innova-journal.ru

14. Cijan V., Scepanovic M., Bojovic P. Rives-Stoppa technique for lareg midline incisional hernia; 10 years of experience in a
district teaching hospital. //Abstract Book, 1st World Conference on Abdominal Wall Hernia Surgery; Hernia; 2015; PO:75

15. de Vries Reilingh T.S. et al. Repair of large midline incisional hernias with polypropylene mesh: comparison of three operative
techniques. // Hernia; 2004; 8(1):56-9. https://doi.org/101007/s10029-003-0170-9

17.  Espinosa-De-Los-Monteros A. et al. Closure of lateral subcostal and flank-lumbar hernias with components separation
technique and mesh. // Abstract Book, 1st World Conference on Abdominal Wall Hernia Surgery; Hernia; 2015; C025:08

18. Feliciano Crovella, Giovanni Bartone, Landino Fei. Incisional Hernia. // Springer, 2008

19. Hanna EM. et al. Outcomes of a prospective multi-center trial of a second-generation composite mesh for open ventral hernia
repair. // Hernia; 2014; 18(1):81-9. https://doi.org/101007/s10029-013-1078-7

20. Huschitt N. et al. Open intraperitoneal hernia repair for treatment of abdominal wall defects--early results by placement of a
polypropylene-ePTFE-mesh. // Zentralbl Chir.; 2006; Feb;131(1):57-61. https://doi.org/101055/s-2006-921411

21. Israelsson LA, Smedberg S., Montgomery A, Nordin P, Spangen L. Incisional hernia repair in Sweden 2002. // Hernia; 2006;
Jun;10(3):258-61. https://doi.org/101007/510029-006-0084-4

22.  Luijendijk RW. Incisional Hernia riskfactors, prevention, and repair. // 2000; The Netherlands; Uithoorn

23. McCarthy J.D, Twiest MW. Intraperitoneal polypropylene mesh support of incisional herniorrhaphy. // Am ] Surg;
1981;142:707-711 https://doi.org/101016/0002-9610(81)90317-2

24. Melman L. et al. Histologic and biomechanical evaluation of a novel macroporous polytetrafluoroethylene knit mesh
compared to lightweight and heavyweight polypropylene mesh in a porcine model of ventral incisional hernia repair. // Hernia; 2017,
Aug; 15(4): 101007

25. Paul A. et al. Unacceptable results of Mayo procedure for repair of abdominal incisional hernias. //Eur ) Surg; 1998;164:361-7.
https://doi.org/101080/110241598750004391

26. Rudmik L.R. et al. Laparoscopic incisional hernia repair: a review of the literature. // Hernia; 2006; April;10; 2, 110-119
https://doi.org/101007/510029-006-0066-6

27. Sarik J. et al. The Rives_stoppa technique for ventral hernia repair; a systematic review of the current literature. // Abstract
Book, 1st World Conference on Abdominal Wall Hernia Surgery; Hernia; 2015; CO13:18

28. Shabatian H., Lee D.J,Abbas M.A. Components separation: a solution to complex abdominal wall defects. // Am Surg; 2008; Oct;
74(10):912-6.

29. Weéber G, Baracs )., Horvath O.P. Long-term results of open tension-free or tension repair of inguinal hernias--retrospective
study. // Magy Seb; 2010; Oct;63(5):302-11 https://doi.org/101556/MaSeb.63.2010.5.3

30. MawncTpeHko AH., bexuH AW, Tunatos B.A. n ap. CpaBHUTENbHASA OLEHKA reMoCTaTUYeCcKON aKTUBHOCTY HOBbIX
annanKaLMOHHbIX CPEACTB MPU TPaBMaXx 1 OnepaLnsax Ha MeyeHun v ceneseHke B akcneprmerTe/ /Kypckuin HayuHO-NpakTMUecKom
BECTHWK YenoBekK v ero 34oposbe. 2009. N@ 2. C. 19-26.

31. bexuH AW., ManctpeHko A.H.,, Nlnnatos B.A. FemocTaTuyeckas akTMBHOCTb HOBbIX annKaLMOHHbIX CPeCTB Ha OCHOBE
KapbOKCUMETUNLLENN0N03bl/ /BECTHUK HOBbIX MeAULUHCKUX TexHonorui. -2011. -N° 2. -C.115-119

References

1. Egiev V.N, Liadov V.K, Bogomazova S.lu. Sravnitelnaia otcenka materialov dlia vnutribriushinnoi plastiki ventralnykh gryzh:
eksperimentalnoe issledovanie. Khirurgiia. Zhurnal im. N.I. Pirogova; 2010; 10-36

2. Papaniiadi lu.G. Intraoperatcionnaia profilaktika spaechnoi bolezni u onkoginekologicheskikh bolnykh. Onkoginekologiia 2015; 2;
70-74.

3. Siluianov S.V, Aliev S.R. Pervyi opyt primeneniia protivospaechnoi kollagenovoi membrany pri operatciiakh na organakh malogo
taza. Rossiiskii meditcinskii zhurnal; 2015; 13; 789.

4. Alfredo Moreno et al. Long-term results of laparoscopic repair of incisional hernias using an intraperitoneal composite mesh. //
Surgical Endoscopy; 2009; 06; 24(2):359-65.

5. Bjorklund I, Burman A, Israelsson L, Cengiz V. Early postoperative complications and recurrence following incisional hernia
repair during a 10-year period. // Abstract Book, 1st World Conference on Abdominal Wall Hernia Surgery; Hernia; 2015;

6. Balique J.G. et al. Intraperitoneal treatment of incisional and umbilical hernias using an innovative composite mesh: 4 years
results of a prospective multi-center clinical trial. // Hernia 2005; 9; 68-74 https://doi.org/101007/510029-004-0300-z

7. Bendavid R. et al. Abdominal Wall Hernias: Principles and Management. // 2001, Springer-Verlag, 753-756
https://doi.org/101007/978-1-4419-8574-3_118

8. Broker M., Verdaasdonk E., Karsten T. Components separation technique combined with a double-mesh repair for large midline
incisional hernia repair. // World J Surg.; 2011; Nov;35(11):2399-402. https://doi.org/101007/s00268-011-1249-6

9. Burger JW. et al. Evaluation of new prosthetic meshes for ventral hernia repair. // Surg Endosc.; 2006; Aug;20(8):1320-5.
https://doi.org/101007/s00464-005-0706-4

10. Burger JW. et al. Long-term follow-up of a randomized controlled trial of suture versus mesh repair of incisional hernia. //
Ann Surg; 2004; 240: 578—585. https://doi.org/10.1097/01.51a.0000141193.08524.€7

1. Cassar K, Munro A. Surgical treatment of incisional hernia. // J Surg; 2002; 89:534-45 https://doi.org/101046/j1365-
2168.2002.02083.x

12. Chelala E. et al. Eighty-five re-do surgeries after 733 laparoscopic treatments for ventral and incisional hernia: adhesion and
recurrence analysis. // Hernia; 2010; 14; 2;123-129 https://doi.org/101007/s10029-010-0637-4

13. Chevrel J.P, Rath M. Classification of incisional hernias of the abdominal wall. // Hernia; 2000; 4 1, 1-7
https:/ /doi.org/101007/BF01230581

14, Cijan V., Scepanovic M. Bojovic P. Rives-Stoppa technique for lareg midline incisional hernia; 10 years of experience in a
district teaching hospital. //Abstract Book, 1st World Conference on Abdominal Wall Hernia Surgery; Hernia; 2015; PO:75

15. de Vries Reilingh T.S. et al. Repair of large midline incisional hernias with polypropylene mesh: comparison of three operative
techniques. // Hernia; 2004; 8(1):56-9. https://doi.org/101007/510029-003-0170-9

17.  Espinosa-De-Los-Monteros A. et al. Closure of lateral subcostal and flank-lumbar hernias with components separation
technique and mesh. // Abstract Book, 1st World Conference on Abdominal Wall Hernia Surgery; Hernia; 2015; C025:08

34



HAYYHbI SNEKTPOHHbIV YXYPHA «INNOVA» NO2 (3)
SCIENTIFIC ELECTRONIC JOURNAL «INNOVA» N°2 (3)

I

innova-journal.ru

18. Feliciano Crovella, Giovanni Bartone, Landino Fei. Incisional Hernia. // Springer, 2008

19. Hanna E.M. et al. Outcomes of a prospective multi-center trial of a second-generation composite mesh for open ventral hernia
repair. // Hernia; 2014; 18(1):81-9. https://doi.org/101007/s10029-013-1078-7

20. Huschitt N. et al. Open intraperitoneal hernia repair for treatment of abdominal wall defects--early results by placement of a
polypropylene-ePTFE-mesh. // Zentralbl Chir.; 2006; Feb;131(1):57-61. https://doi.org/101055/5-2006-921411

21. lIsraelsson LA, Smedberg S, Montgomery A, Nordin P, Spangen L. Incisional hernia repair in Sweden 2002. // Hernia; 2006;
Jun;10(3):258-61. https://doi.org/101007/s10029-006-0084-4

22. Luijendijk RW. Incisional Hernia riskfactors, prevention, and repair. // 2000; The Netherlands; Uithoorn

23. McCarthy J.D, Twiest MW. Intraperitoneal polypropylene mesh support of incisional herniorrhaphy. // Am |} Surg,;
1981;142:707-711 https://doi.org/101016/0002-9610(81)90317-2

24. Melman L. et al. Histologic and biomechanical evaluation of a novel macroporous polytetrafluoroethylene knit mesh
compared to lightweight and heavyweight polypropylene mesh in a porcine model of ventral incisional hernia repair. // Hernia; 2011,
Aug; 15(4): 101007

25. Paul A. et al. Unacceptable results of Mayo procedure for repair of abdominal incisional hernias. //Eur J Surg; 1998;164:361-7.
https://doi.org/10.1080/110241598750004391

26. Rudmik LR. et al. Laparoscopic incisional hernia repair: a review of the literature. // Hernia; 2006; April;10; 2, 110-119
https://doi.org/101007/510029-006-0066-6

27. Sarik J. et al. The Rives_stoppa technique for ventral hernia repair; a systematic review of the current literature. // Abstract
Book, 1st World Conference on Abdominal Wall Hernia Surgery; Hernia; 2015; CO13:18

28. Shabatian H., Lee D.J,Abbas M.A. Components separation: a solution to complex abdominal wall defects. // Am Surg; 2008; Oct;
74(10):912-6.

29. Weéber G, Baracs J., Horvath O.P. Long-term results of open tension-free or tension repair of inguinal hernias--retrospective
study. // Magy Seb; 2010; Oct;63(5):302-11 https://doi.org/101556/MaSeb.63.2010.5.3

30. Majstrenko AN, Bezhin All, Lipatov V.A. i dr. Sravnitel'naja ocenka gemostaticheskoj aktivnosti novyh applikacionnyh sredstv pri
travmah i operacijah na pecheni i selezenke v jeksperimente//Kurskij nauchno-prakticheskoj vestnik chelovek i ego zdorov'e. 2009. N°
2.S.19-26.

31. Bezhin All, Majstrenko A.N., Lipatov V.A. Gemostaticheskaja aktivnost' novyh aplikacionnyh sredstv na osnove
karboksimetilcelljulozy/ /Vestnik novyh medicinskih tehnologij. -2011. -N° 2. -5.115-119

I35



HAYYHbI INEKTPOHHbIV XYPHAT «INNOVA» NO2 (3)
SCIENTIFIC ELECTRONIC JOURNAL «INNOVA» N°2 (3)

N

innova-journal.ru

B1MOMHEPTHOCTb HAHOCTPYKTYPHOrO NMOKPbLITUA Ha OCHOBE
aMOpPMHOTo yrnepoa v aToMapHOro cepetpa
Biologically nanostructured coatings based on
amorphous carbon and atomically silver
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Pestome

B [OaHHOW CTaTbe W3M0XEeHbl pe3ynsTaTbl M3y4eHns OGUOWHEPTHOCTM HAHOCTPYKTYPHOIO MOKPbLITUS Ha
OCHOBe amop(HOro yrnepoga M atomapHoro cepebpa. B 3kcnepuMmeHTanbHOW 4acTu UCCNefoBaHUs
BbIMONHEHA MWMMNNAHTaLMsA TecTMpyembiXx MaTepuanoB B MO4YEBOMW My3blpb KPbIC. HaHOCTPyKTypHOE
MOKPbITVE BbI3BAN0O MEHbLUYIO BOCMANUTENbHYIO MHPUALTPALMUIO W CKNEPOTUYECKME WM3MEHEHUSA CTEHKM
MOYEBOro My3blpA KPbIC. B KAMHUYECKOM uncCnefoBaHun wu3yyanu 3PEEKTUBHOCTb MCMNONb30BAHMSA
MOYETOYHMKOBOIO  CTEHTA C  HAHOCTPYKTYPHbIM  MOKPbITMEM. B KAWHWYECKOM  UCCNef0BaHUM
HaHOCTPYKTYpPHOE MOKPbITUE CHU3WNO GAKTEPUYPMIO M afre3unto CTPYBMTA K MOBEPXHOCTU CTeHTa nocne
TPpaHCMaHTaUWUM MOYKN.

KntoueBble cnoBa: GWOWHEPTHOCTb, CTEHT, HAHOCTPYKTYPHOE MOKPbITME, CNNaB TWUTaHAa, WMMAAHTAT,
IKCNEepUMEHT

summary

This article presents the results of the study of bioinert nanostructured coatings based on amorphous
carbon and atomic silver. In the experimental part of the study implantation of the test material into the
bladder in rats was performed. Nanostructured coating caused less inflammatory infiltration and sclerotic
changes of the bladder wall of rats. In a clinical study the efficacy of the use of ureteral stent with
nanostructured coating was investigated. In a clinical study, nanostructured coating reduced bacteriuria
and adhesion struvite to the surface of the stent after kidney transplantation.

Keywords: biocompatibility, stent, nanostructured coating, titanium alloy, implant, experiment

1. AKTyanbHOCTb pa3mepamu 5x2x0,25 MM UMMAAHTUPOBANN B NPOCBET MOYEBOrO

ny3bipa U3 LUCTOTOMUYECKOro AOCTYNa pasmMepom 2 Mm B obna-

BHyTpeHHee [peHUpoBaHME CTEHTaMU Pa3NUUYHbIX KOHCTPYK-
LI LWMPOKO NPUMEHSETCS B KITMHUYECKOW NpakTuke. Hanbonee
4acTo WCMONMb3YeTCA NONNYPETAHOBbLIN Jj-CTEHT NPU PEKOHCTPYK-
TUBHbIX Onepaunsx, TPaHCNNAHTAUWAX, APEHMPOBAHUU  KU-
CTO3HbIX 06pasoBaHuin M Tak fganee [4, 5, 6]. OaHako,
LpeHnpoBaHne NonnmypeTaHoBbIM jj-CTEHTOM MUMeeT cleayloLne
OCNOXHEHMA: OKKMIO3US U HapylweHWe MPOXOAUMOCTW, MUTpa-
und, pedniokc, Bocxoaalas MHGEeKUMs, nokanbHble BOCMaNu-
TeNbHble U3MeHeHWA B CTeHKe opraHa W, Kak CneacTsue,
hopmmpoBaHue CTPUKTYpPbI, CTeHo3a [1, 2, 3]. MpUUYNHON AaHHbIX
OCNOXHEHWI 3a4acTylo ABNAETCA BOCMNANWTeNbHAas peakuus op-
raHu3ma Ha MmaTepuan CTeHTa, MO3TOMY MNepCcrneKkTUBHbIM
HanpasneHnem mnx NPouNaKTUKN ABNSAETCS pa3paboTka HOBbIX
MaTepranoB W MOKPbITUIA, 06MafatoLMX BbICOKOW GUONHEPTHO-
CTblo.

Llenb uccnegoBaHusa. B 3kcnepumeHTe U KAUHWKE OUEHWTb
6ONHEePTHbIE CBOUCTBA HAHOCTPYKTYPHOIO MOKPbLITAA HAa OCHO-
Be aMOp(HOro yrnepoaa 1u atomapHoro cepebpa.

2. MaTtepuanbl U METOfbI.

MccnenoBaHne GUOMHEPTHbIX CBOWCTB HAHOCTPYKTYPHOrO Mo-
KPbITUS Ha OCHOBe aMoOpHOro yrnepofa M aTOMapHOro cepe-
6pa (C-Ag) npousBefeHO B CPaBHEHWW C CMIaBoOM TuWTaHa C
sthdekTom namatu hopmbl Ha ocHose Ti-Ni-(X) n B-cnnasom Tu-
TaHa Npy MMNNaHTauuy B MOYEBOW Ny3blipb Genbix nabopaTop-
HbIX KpblC AuHUKM Wistar maccon 235-317 rpammoB. Kaxgas
rpynna Bkmatoyana no 20 XWBOTHbIX. MaTtepuansl B Buae onbru
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CTW BEPXYLIKM, MOYEny3bIpHYl0 paHy YLIUBaAW HenpepbiBHbIM
Wweom PDS 7-0. Ha 14 v 30 CyTKM XWBOTHbIX BbIBOAWUAN W3 3KCMe-
pUMEHTa, NPOU3BOANAN OOLLMI aHANN3 KPOBU, BUOXUMUYECKNIA
aHanu3 Kposu, Mopdonornyeckoe nccnenoBaHne CTeHKM mMove-
BOTIO My3blps.

KnuHnyeckoe u3lyveHne 6GUOUHEPTHOCTM HAHOCTPYKTYPHOMO
MOKPbITUA Ha OCHOBe amMopMHOro yrnepoda ¥ aTOMapHoOro ce-
pebpa NpoBoOAMIOCL B pamKax «MHOTOLEHTPOBOro PaHAOMU3N-
POBAHHOrO, NBOWHOTO cnenoro, CpPaBHUTENbHOTO B
napannenbHbiX rpynnax KAMHWYeCcKoro uccnefoBaHus addek-
TUBHOCTU U 6€30MaCHOCTV BHYTPMMNPOCBETHOrO APEHVNPOBAHMSA
BEPXHMX MOYEBbLIX MyTeW MOYETOUYHUKOBLIMU CTEHTAMU C HAHO-
CTPYKTYPHbIM MOKPbITUEM». Hamu 6bI10 MMANAHTUPOBAHO 12
NOMMYPETAHOBbIX CTEHTOB B pPeHalbHble TpaHcnaaHTatbl. Chop-
MUPOBAHbI 2 Fpynnbl HAbMIOAEHUS: OCHOBHAs, BK/tOYaBLIas 6
NauneHToB C MMMNAHTUPOBAHHBIMU MOYETOUYHNKOBbBIMU CTEHTA-
MV YHUBEPCANbHOW ANWHbI 6-14 cMm AnameTpom 6 Ch, 3aLMLLEH-
HbiMK C-Ag, 1 KOHTPOMbHAdA, Takxe BKItOYaBWasa 6 NaLMEHTOB,
KOTOPbIM WMMNAAHTMPOBANU HEMOKPbITble CTaHAapTHble MNOoau-
YPETaHOBbIE jj-CTEHTbI. [pynnbl 6biAW penpe3eHTaTUBHbLI MO
BO3PaCTy M Mony, y 60AbHbIX OTCYTCTBOBANA BblpaXKeHHas Kap-
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Puc. 1. Mopdonornyeckne n3MeHeHNs CTEHKN MOYEBOro My3bIpsi HA 14-e CYTKN Noc/ie BHYTPY NPOCBETHOTO BBEAEHMUS MNACTUHbI U3
cnnasa TUTaHa: a U b — BbipaxeHHas AnddysHas BocnannuTenbHas NoNMMOPGHOAAEPHAs UHDUABTPALMUA NOACIN3UCTOrO CNOSA C

HapyLlweHMeM LenoCcTHOCTY 6a3anbHol MeM

6paHbl 1 BbIXOLOM /IEIKOLUTOB B MEPEXOAHOKIETOUHDBIV MUTENNI;

cund -

BOCMANUTENbHbIN OTEK U BblpaXXeHHas Anddy3Has n oyarosas BocnanutenbHas nonumopdHosgepHas MHPUAbTPALNS MbILLEYHTO

CNos CTEHKN MO4YeBOro ny3bips.

OKp. reMaToKCUANHOM 1 3031HOM. MnKpooTo. YB.a — x50, b n d — x400; ¢ - x100.

500 Jm

RO

:f‘ _ 200 pm

i :
e
’mﬁ;@i. b

OMONYNbMOHANbHAA U 3HAOKPMHHAA natonorns. Bcem 601bHbIM
BbIMOMHEH 3KCTPaBe3MKabHbI  ypPeTepoLMCcTOaHacToMO3 Mo
Stazl. NauveHTam B TeyeHue 8 Heaenb KOHTPONWMPOBANUCH Na-
60opaTopHble MOKa3aTenu KpPOBM UM MOYM, MNPOU3BOAMIOCH
YNbTPa3BYKOBOE UCCNeA0BaHMe TpaHCMAaHTaTa U 6akTepuono-
rmyeckoe uccnefoBaHne moun. CTeneHb BbIPAKEHHOCTU CTEHT-
CMMNTOMOB OLEHMBANU Ha OCHOBAHUUN AHKETVPOBAHMUA MO LUKA-
nam |-PSS  (International Prostatic Symptom Score) ¢
onpefeneHnem MHOeKca Kadyecrtsa su3Hu (Qol) u Bu3yanbHOM
QHaNoroBo WKMo MHTEHCUBHOCTM 6011 (VAS).

HaHOCTPYKTYypHOE MOKPbITUE HAHECEHO METOAOM WOHHO-
NNa3MeHHOro HanbineHus cunamn «/1labopaTopun MOHHO-MNNa3-
MEeHHOro HanbineHus» OFAQY BMO «HWUY BenlY», HayuHbI py-
KOBOAUTENb —  KaHAMAAT  PU3MKO-MATEMATUUECKMX  HayK
npodeccop Konnakos A. §1.

3. Pe3ynbTathl U 06CYyXaeHNe

MpW 3KCNepUMeHTanbHOM UCCNefoBaHNU GUOUHEPTHOCTY Ha-
HOCTPYKTYPHOrO MOKPbLITUA MMANaHTaums donbr 13 cnnasa
TMTaHa ¢ addekTom namat dopmbl Ha ocHose Ti-Ni-(X), B-
cnnasa 1 C-Ag B MPOCBET MOYEBOrO My3bIPs KPbIC HE COMPOBO-
X[anacb CUCTEMHON NenKoUWTapHOW peakuuen Ha uccnepye-
MbIX CpOKax HabnoaeHus (p>0,05). 3T0O rOBOPUT 06 OTCYTCTBMM
LIMTOTOKCUYHOCTW ¥ MPUEeMNeMbIX NoKasaTenax 6ronHepTHOCTM

3TWX MaTepuanoB Ha [aHHOW 3KCNepUMEeHTanbHOW MOAeNu.
Kpome TOro, Hanuuyme MMNNAHTOB B MOYEBOM My3blpe He Bbi3bl-
BaNO HapyweHWn MNPOXOAMMOCTM My3blpHO-YpeTpanbHOro cer-
MeHTa M YPOAMHAMUKM BEPXHWX MOYEBbIX MyTeW, nokasaTenu
a30TWUCTOrO HEe BbIXOAMIN 32 FPaHMLbl HAUaNbHOro pedepeHTa.
Mo AaHHbIM MOPdIOMETPUYECKOro MCCNefoBaHUs, MUKPOCKO-
nuyeckas KapTWHa rpynn cnnaea TUTaHa € 3HeKToM namsaTu
opmbl Ha ocHose Ti-Ni-(X) u B-cnnasa [OCTOBEPHO He pasznu-
uanuco (B onucaTenbHoM YacT 06befMHEHbI B FPYMMy «Crasbl
TTaHa»). Mopdonoruyeckoe nccnefoBaHne CTEHKUM MOYEBOro
ny3blps NPU BHYTPUNPOCBETHOM PACMONOXEHUN MMMIAHTATOB
rpynmbl CNAaBbl TUTAHA Ha 14 CYTKU BbIABWUIO BbIPAXKEHHbIE 13-
MEHEHUs KNeToOYHO-TKaHEeBOro CoCTaBa CTEHKM MOYEBOroO My3bl-
psi, NPOSIBUBLUMECA OTEKOM CNWU3WUCTOW, rMNepTpodrnyecknmm
U3MEeHeHnAMK, aeckBamaunen yporenus n anddysHon socna-
NUTENbHOW UHMDUNBTPALIVEN CTeHKM MOYeBOro ny3bips. M3me-
HEeHMA YpOTenna XxapakTepusoBanucb yBeNUYEeHUem pPALHOCTY
1o 9-14 ¢ obpasosaHuem ncesnononunos (puc. 1a, b) v nonu-
MOpdHOSAEPHOW MHUNBTPaLUNen, ToNWMWHA CAU3NCTON cocTa-
BUNa 129,6+26,3 MKM. KneTtouHas MHUNbTPaL A
pacnpocTpaHanacb Ha BCe CNOWM My3blpHOW, B COCTaBE WH-
hunbTpaToB npeobnaganv nonuMopdHosAEpHbIe NenKoLuUTbI
276433 kn. B N/3. TUCTMOUMTbI NPeACTaBneHbl B MHAUIbTPATax
42411 kn. B /3, manble numdouunTtbl — 139427 kn. 8 n/3 (puc. 1b,
d, Tabn. 1). B MblleYHOM CI0€ PerncTpupoBanncCb oTek, runep-
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Puc. 2. Moponornyeckme M3MEHeHUs! CTEHKM MOUEBOTO Ny3bIPA HA 14 -e CyTKW NOoC/ie BHYTPU MPOCBETHOrO BBEAEHUS MNACTUHbI C
C-Ag: BOCManuMTeNbHbIli OTEK HE3HAUUTENEH, NeNKoLMTapHas MHMUAbTPaLua UMeeT At dY3HbI CMELIAHHbIA XapakTep,

NoKann3osaHa B NOACN3NCTOM C/10€ CTEHKN MOYEBOro ny3bipA.

OKp. reMaToKCUANHOM 1 303MHOM. MukpodoTo. YB. a — X50; b — x100; ¢— x400; d - x200.
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L Eaa

50 pm

T
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Tpodhyeckme UIMEHEHNS 1 NPeuMyLLIeCTBEHHO o4yarosas nNonu-
mMopdHoagepHasa BocnanutenbHaa uHdunbtpauns (puc. 1c, d),
TONWMHA nocnefHero cocrasunia 1352,9+262,4 MKM.

B rpynne umnnaHTtatoB ¢ C-Ag BblpaXeHHOCTb Mopdonorunye-
CKMX M3MEHeHWN OKa3anacb MeHbluen: runeprTpoduueckne 13-
MEHEHWs CNU3NCTON YMEepEeHHbl, 3aKIUalTCs B YCUNEHUN
CKNafyaTocTu, OTCYTCTBYeT MCeBAOMONMNO3, NenkouuTapHas
UHMDUABTPALMA W yBENUYEHNe PARHOCTY YypoTenus, ToMWwMHa
KOTOpPOro coctaBuna 63,4x10,9 mkm (p<0,05). BocnanutenbHble
U3MEHEHWS B AAHHOW rpynne HabnogeHus 6biNy OrpaHuyeHbl
NoACNM3UCTON, B KOTOPOW PErncTprpoBanyt ymepeHHble oTek K

AN dy3HYI0 BOCNANUTeNbHyo WHGUALTpaumMio (puc. 2), Tonwm-
Ha NOAC/M3NCTOrO CNos coctasuna 203,1+42,4 mkm (p<0,01, puc
2a, b, Tabn. 1). KNeTouHbI COCTAaB WHMUNLTPATOB NPeACTaBNeH
manbiMu AumMgounTamn 2249 K. B n/3 1 NonuMophHosaepHbI-
MW NenKounTamy — 358 K. B /3. TUCTUOUNTAPHbIN KOMMOHEHT
— 8+3 Kkn. B n/3 (p<0,05, puc 2b, ¢, Tabn. 1). He 3aperucrpuposa-
HO rMNepTpoUN MbILUEYHOrO CMOS, TOMLWMHA KOTOPOro CoCTa-
BNa 606,2+951 mxm (p<0,05, puc 2a, Tabn. 1).

Ha 30 cyTku nocne umnnaHTaumm martepuanos rpynnbl cnna-
Bbl TUTAHa B CTEHKE MOYEBOro My3blpa NpPoOrpeccMpoBan nces-
gononuno3z  (puc. 3a) ¥ COXpaHANWCb  BOCMANUTENbHble

Ta6aunua 1. MopchomeTpuyeckme noKasaresin MoYeny3blpHON CTEHKM NPY UMMIAHTALLMMN UCCAEAYeMblX MAaTEPUANoB

Wccnepyemble nokasaTenn

14

CyTKu HabnoaeHun
30
Fpynnbl HabniopeHus

cnnasbl TUTaHa, n=20 CAg, n=10 cnnasbl TUTaHa, Nn=20 CAg, n=10
Cnusucmas, MKm 129,6+26,3 63,4+10,9* 163,3+51,8 49,5+9,1*
Modcnuzucmas, MKkm 1071,5%206,2 253,1£42,4 * 841,2+174,8 133,5+26,8*
MbiweyHbll cnou, MKM 1352,9+262,4 606,2+95,1* 1488,4+209,1 563,9+82,3*
MonumopghHosdepHbie nelikoyumbl, K. 8 27633 35+8* 104+19 16+4*
n/3
Manbie numcpoyumbl, kn. 8 n/3 139+27 22+9* 164431 37+11*
Fucmuouumel, kn. e n/3 42411 8+3* 57+16 13£6*
Qu6po6nacmol, kn. e n/3 73+19 41£7* 127+35 5215*%
@u6poyumsl, k1. 6 n/3 6114 5012 98+23 53+9*

T-umenn HopmanbHoe pacnpeaeneHne, NPUBEAEHbI B UX CPEAHEM 3HAUEHUM CO CpeAHel KBaAPaTUUHON OWN6KON: Mo
* — IMEIOTCs CTATUCTUYECKMU AOCTOBEPHbIE PA3Ninins B CPABHEHUM C rpynnamu HabnogeHus (p<0,05)
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Puc. 3. Mopdonornyeckme nUsmeHeHus CTEHKM MOYEBOro My3bips Ha 30-e CyTKW Nocie BHYTPU NPOCBETHOrO BBEEHNSA NNACTUHbI U3
cnnaBea TUTaHa: rmnepTpoduyeckne N3MEeHEHUs C BbIpaXKeHHbIM NCEBAOMONMMO30M CIU3UCTON, BOCMANNTENbHbIN OTEK,
HaKoMneHne pbIXnon COeANHNUTENbHON TKaHU, yMepeHHas Anddy3Has 1 oyaroBas CMelwaHHas BOCnanuTesibHas nHguabTpaums
CNOEeB CTEHKN MOYEBOro Ny3bIps.

OKp. reMaToKCUINHOM 1 303MHOM. MukpodoTo. YB.a — x50; b n d — x400; c- x100.

' 500 um G 3 i . e
i 4 7z ’

Puc. 4. Mopdonornyeckne N3MeHeHUs CTEHKN MOYEBOrO My3blps Ha 30-e CYTKW Nocne BHYTPU NPOCBETHOIO BBEAEHMWS MNACTUHbI C
C-Ag: NceBAOMNoNuUMbl OTCYTCTBYIOT, CKNAAYATOCTb YMEPEHHO MOBbIWEHA, BOCMNANMTENbHbI OTEK HE BbIIBNAETCS, NeiKouuTapHas
MHMUAbTPaLMA CKyAHas NpeAcTaBNeHa arpaHynouMTamm, pacrnonoXeHHbIMU B MOACIU3NCTOM CI0€ CTEHKMMOUYEBOr0 My3blps.
Okp

. FeMaToKCUINHOM 1 303MHOM. MukpodoTo. YB. a - x50; b — x200.

NGRS \NET
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Puc. 5. /lutoreHes Ha NOBEPXHOCTM UMMIAHTOB MOYEBOTO My3bips.a — FPymnna Craasbl TUTAHA MAKPOMpPenapaT MoYeBoro

ny3bips (1), KOHKpPeMeHT (2), 3aHMMalOLLNiA NPOCBET My3bips; b — rpynna crnaaebl TUTAHA, 3NEKTPOHHAS MUKPOCKOMNUA NOBEPXHOCTM
KOHKPEMEHTa; € — rpynna CraaBbl TUTAHA, 3NEKTPOHHAsA MUKPOCKONNA Kpas n3noma (3), Bu3yanusnpyercs NoBepxHOCTb MMMIAHTa
(4); d - rpynna C-Ag, efMHNYHbIE YYACTKM KPUCTANIN3ALMM HA NOBEPXHOCTM UMNaHTa b-d yB. x200.

Puc. 6. YacToTa 6aKkTepuypum B rpynnax HabnogeHus.
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PUC. 7. BbIPQXXEHHOCTb UPPUTATUBHON CUMNTOMATIKM B rpynnax
HabnwaeHns no wkane IPSS.
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MN3MEHEHWS, PacnpOCTPAHSIOLWLMECS HA BCHO TOMLLY CTEHKM MOye-
BOrO My3bIps, WHTEHCMBHOCTb KOTOPbIX HECKONMbKO CHU3MNACh
(puic. 3a-d). OTMeuanu yTonweHne 1 CKNepoTUUYecKne u3MeHe-
HWA MOYeny3bipHOW cTeHkn (puc. 3a, ¢). MocnegHue 3aHUManm
60MblUer YacTbto MPOACAN3UCTBIN CNOW 1 MPOCTPAHCTBA Mexay
MbILIEYHbIMW CNOAMW AETPYy30pa, B KOTOPbIX PErucTprpoBanu
Ccy6aTpOdMI0 MbIlWEYHbIX BOMOKOH M QYaroByl CMeELUAHHYI0 WH-
dunsTpaunio (puc. 3b, d). TonwmHa noacAN3UCTOro CNos HesHa-
UMTENbHO YMEHbLIWAACh W cocTaBuna 841,2+174,8 mkm (p>0,05),
aHaNorMyHbIN NMoKasaTenb AN8 MbIWEYHOro Tak Xe craTucTuye-
CKM He3HAYMMO BO3POC — 1488,4:209,1 MKkM (p>0,05). CO CTOPOHbI
ypoTenus COXPaHWUIUCHh KaK y4aCTKW [eckBamauuu 3nuTenus,
Tak ¥ NCeBAOMOMAMMNO3 C YBEWYEHUEM PALHOCTU U TOMLLMHDbI
cnusucTon ao 163,3+51,8 mMkm (puc. 3a, b). KneTtouHbie uH-
purnbTPaThl HOCUAW CMELLUAHHbIA XapakTep: nonumopdHoagep-
Hble NeNKOUUTbl — 74419 K. B /3, Manble NUMAGOUNTbI— 164+31
KN. B M/3 1 ructuounTbi— 5716 k. 8 1/3 (puc. 3b, d, Taén. 1).
NHMNBTPATUBHbBIE U3MEHEHWS B CTEHKE MOYEBOro My3blps
nocne umnaaHTauuu matepuanos rpynnbl ¢ C-Ag 6binu ymepeH-
Hbl. CO CTOPOHbI CAM3WNCTOM OTCYTCTBOBANO A3BEHHOE MOpaxe-
Hue, mMopdonorunyeckas KapTuHa npeacrasneHa
rMnepTpoUYecKUmM LUCTUTOM B 061aCTM WENKN MOYeBOro ny-
3bipA. B 06n1acTv [Ha MOYeBOro Mysbipa CNM3WUCTas WHTAKTHA,
MOMMMNO3 BbIPAXEH HE3HAUWUTEeNbHO MO CPABHEHWIO C rpynnou
He3aWMWLLEeHHbIX MeTannos, TONWMWHA CAW3UCTOW COCTaBMna
495+91 MKkM (p<0,05, puc. 4a, Tabn. 1). B nccneayembix TKaHaX
onpefenanucb efuvHWUYHbIe MenKMe ouyary BOCNANUTENbHOW,
rmaBHbIM 06pa3oM NUMAPOMAHON WMHPWUALTPALUKN, OrpaHnYeH-
Hble MOACMM3UCTON, cofepxalune manbie nuMmdountel — 3711
KN. B /3 1 ructmountbl — 1346 kn. B n/3 (p<0,05, puc. 4b, Tabn.
1). Yncno nonumopdHOALEPHbIX NENKOLMUTOB COCTaBUNO 16+4
Kn. B n/3 (p<0,05, puc. 4b, Tabn. 1). Ha rpaHnLe C MblLEYHbIM

Jso

Cnoem BU3yanu3nmpoBanu yBennueHue cogepxanusa ubpobna-
CTOB 525 K. B N/3 1 hnbpouutos 53+9 kn. B n/3, 410 AOCTO-
BEPHO MeHblie KoHTpons (p<0,01, Tabn. 1). OTek NoACIM3UCTOrO
CNnosi [OCTOBEPHO CHU3WICA MO CPABHEHWMIO C NpefblayLinum
BPEMEHHbIM UHTEPBANOM 1 GbIT MEHbLLE, YeM B Tpynmne CrniaBoB
TUTaHa, ero ToNWMHa cocTasuna 133,5¢26,8 mxm (p<0,05, Tabn. 1).
MopdomeTpuyeckme xapakTepUCTUKM MbILLEYHOTO CNOS He W3-
MEHWNCb U coCTaBmnnu 563,9+82,3 MKM, 4TO JOCTOBEPHO MeHbLUe
rpynnbl cpasHeHns (p<0,05, Tabn. 1). He oTmeueHo runepTpodn-
YecKUX U AUCTPOUYECKNX U3MEHEHNIN MAOLUTOB.

B rpynnax cnnaBoB TWTaHa OTMEYEHbl BblpaXKeHHble npolec-
Cbl NUTOreHes3a, k 30 CcyTkam 3KCMepumeHTa B NPOCBETE MOYEBO-
ro My3blpsi XXMBOTHbIX 3TUX FPYNN O0OHAPYXMBaNW KOHKPEMEHT,
3aHUMalLWMIA BECb MPOCBET MOYEBOro ny3bipsa (puc 5a). Tonwm-
Ha CONEBbIX OTNOXEHMIN 3 — 5 KpaTHO NpeBbiWana TONWNHY 1M-
NAaHTa, @ UX Macca CcocTaBuna 284,4+415% OT WCXOOHOW MAcCChbl
nmnnanTa (puc 5b-c). B rpynne C-Ag He 3aperncTpupoBaHO UH-
TEHCMBHOIO kamHeobpa3oBaHus. bonee 60% NOBEPXHOCTW UM-
NNAHTOB 3TOW rPynnbl 6GbI1M CBOOGOAHBI OT COMNEBOro Haneta,
TOMWMHA KOTOPOro He npesbiwana 100 MKM, macca vMniaHTa
yBenMUnUNach Ha 15,2+4,9% (p<0,01, puc 5d).

CKpUHWHIOBOE [0OMNepaLnoHHOe WCCNefoBaHue Yy peunnu-
€HTOB pPEeHanbHOro TPaHCNAAHTATa He BbIABUAO MH(EKLUN MO-
YeBbIX MyTen ¥ BOCMANUTENbHBIX M3MEHEHUN ocadka mMouu. B
nocneonepalmoHHOM MNepuofe He OTMeYeHO WHGEKLMOHHO-
BOCMANUTENbHbBIX OCNOXHEHWUI U TaKMX PAHHUX XMPYPrUyeckmnx
OCMIOXHEHUN, KaK HEKpPO3 MOYETOUHMKA W HECOCTOATENbHOCTb
My3bIPHO-MOYETOYHMKOBOIO COYCTbsi. Bce naumeHTbl umenu
NepBUYHYID (PYHKUMIO TPAHCMIaHTaTa, MPOrpeccuBHOe CHUXe-
HVMe a3oTemuy B TeyeHue Hegenu. CTeHTbl 06enx rpynn Habmo-
[eHns obecneunny aaekBaTHY [APEHAKHY QYHKUWID Ha
NMPOTSHKEHUN BCEX YeTblpex Heaenb CTeHTUpoBaHuda. MepenHe-
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Puc. 8. PacTpoBas CKaHMpyOLLas 3NeKTPOHHAA MUKPOCKONUS Ha MUKpockone Quanta 600 FEG:a v b — BbipaXKeHHble CTPYBUTHbIE

OT/IOXXEHUA Ha CTeHTe B KOHTpOﬂbHOﬁ rpynne;cun d - eflMHNYHbIE Kpucrtaninbl conen Ha NOBEPXHOCTU OPUTNHANBHOIO NOKPbITUA.

» e

]

3aHUI pa3mep NOXaHKU B OCHOBHOW rpynne coctasun 152+4,7
MM, B KOHTPOAbHOM — 19,551 mMm (p>0,05). K BOCbMOW Hedene
NCCNefoBaHNA aHaNOrMyHble peTeHUMOHHble W3MEeHeHWs, He
COMPOBOXAAKLLMECS MOBbIWEHWEM YPOBHA a30Temun, oTMmeye-
Hbl Y 1 (16,7%) NauneHTa OCHOBHOWM rpynmnbl HAGMIOAEHNA U Y 4
(66,7%) nauMeHToB B KOHTpONe. MoKasaTeny noyeyHon remoan-
HaMUKW He KOpPenunpoBanu ¢ UCNOMb3yeMbIM CTEHTOM.
Pe3ynbTaTbl McCnefoBaHUS remorpammbl 6binn Hecneunduny-
Hbl 419 06enx rpynn Ha BCem nepuoae HabnoaeHusa. AHanorny-
Has TeHOeHUMUs OTMeYeHa Npu 1ccnefoBaHUM obLLero aHanusa
MOYM Ha POHe ypeTpanbHOro APEeHUPOBAHUS MOYEBOrO My3bips
[0 7 cyTKam mocneonepaumorHoro nepuopa (p>0,05). Ha 3tom
CPOKEe HabnAeHUs MNoNOXUTEeNbHAs YPOKYNbTypa 3aperncrpu-
poBaHa y 2 (33,3%) nauueHTOB OCHOBHOW U Yy 4 (66,6%) nauuneH-
TOB KOHTPOMbHOW rpynn. B ganbHenwem B OCHOBHOW rpynne
OTMEUEHO CHUXEeHMe KonuuecTBa JOPMEHHbIX 31EMEHTOB B MO-
4YeBOM OCafKe: K &4 Hefene MCCNefoBaHUA COAepKaHne 3puUTpo-
LMTOB COCTaBWNO 6,8+2,6x106 /mn, nenkoumutos — 53+1,9x106
/Mn. B KOHTPOMbHOW rpymnmne Ha 3TOM BPEMEHHOM MHTepBane
PerucTpupoBanu NepcuCTeHUMIO remaTypun u NUuypun, KoTo-
pble [OCTOBEPHO MPEeBbICUMNN MOKa3aTenn OCHOBHOW Tpynmbl,

coctaBue 13,5+3,1x106 /mn n 15,646,1x106 /M1 COOTBETCTBEHHO
(p<0,05). Cxoxas KapThHa K MOMEHTY yaaneHus CTeHTa BbifB/e-
Ha ¥ Npu GAKTEPUONOTMYECKOM MCCNeOBaHUN MOYN: B OCHOB-
HOW rpynne GakTepuypus 6blna oTpuuaTenbHa Yy  BCex
NaLMeHTOB, TOrAA KaK B KOHTPOSie MONOXUTENbHble GaKTepno-
noruyeckue nocesbl umenu 5 (83,3%) 6onbHbix (puc. 6, p<0,05).
Bce nauueHTbl C COXpaHAIOLWENCs 6akTepuypuen nonyvanm aH-
TnHaKTepManbHylo Tepanuio C Yy4eTOM YyBCTBUTENbHOCTU (DNO-
pbl, YTO CNOCOOGCTBOBANO INUMUHALMY BO3OYyAMUTeNs K 8 Heaene
y YeTblpex NauueHTOB B KOHTPOIeE, NONOXMUTENbHble HGakTepno-
NOrUYeckme nccnegoBaHUs B OCHOBHOW rpynne HabnheHna Ha
3TOM BPEMEHHOM MHTepBase OTCyTCTBOBANM.
3HeproancnepcMoHHas peHTreHoBckasa cnektpockonus (EDX)
Ha MpOCBEUMBAIOLLEM 3MEKTPOHHOM MMKPOCKOME BbICOKOrO
paspelueHnsa Tecnai G2 F20 S-TWIN noBepxHOCTW 3KCMNAHTUPO-
BAHHbIX CTEHTOB OCHOBHOW Fpynnbl NoKa3ana CHYXeHWe coaep-
XaHus cepebpa B cpegHem Ao 0,7 — 1,2%. Onpenenancs poct
COAEPKAHUA TaKMX 3NEMEHTOB KaK KanbUuii, Marium v docdop,
NX CyMMapHoe COoAepXaHue coctaBuno 4,2 — 6,7%. B KoHTpone
3apermcTpupoBaHoO CTaTUCTUYECKN [OCTOBEPHOE YBENUYEHMEe
COAEPXKAHUA AAHHbIX 31EMEHTOB Ha NOBEPXHOCTW CTEHTOB: CyM-
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MapHo 15,6 — 22,9% (p<0,05). 3TO yKa3biBaeT Ha 6onee Bbipa-
YEHHble MPOoLeCcChl CONeBoV aare3nmm K noBepxHOCTW nonuype-
TQHOBOrO CTEHTA, UTO HAMsSAHO BWAHO MNpPU  PacTpoBOM
CKAHUPYIOLEN 3MEKTPOHHOW MUKPOCKOMWUM HA MUKpOCKone
Quanta 600 FEG (pwuc. 8).

O6cyxpeHne

B 3kcnepuMmeHTanbHOW 4YacT paboTbl HaMK MOKA3aHo, YTO
peakumus co CTOPOHbI MOMbIX OPraHOB Ha BBEAEHWE MMMNIAHTOB
rOMOMIOrMYHA TaKOBOW MPU UMANAAHTALMW B MapeHX1MaTo3Hble
opraHbl W 3aBUCWUT OT NokasaTtenen GUOMHEPTHOCTW MMMNAHTa
[78]. Y unccnenoBaHHbIX MaTepWanoB He 3aperncTpupoBaHo
LMTOTOKCMYHOCTY, OTCYTCTBOBANM HEKPO3bl ¥ nepopaums
CTEHKM MOYEBOro ny3bips. HesalwmuieHHble MeTanbl (cnnas Tu-
TaHa ¢ adektom namatu Qopmbl Ha ocHose Ti-Ni-(X) u B-
CMNaB) XapakTepu3oBanUCb MeHbLWMMK rokasaTenamun 6Guoun-
HepTHOCTMU, W WX UMNNAHTaUMA MNPUBOAMMA K BbIpAKEHHOMY
OTEKY U NEeVKOUUTApPHOW MHAWUALTPALUU BCEN CTEHKM OPraHoB
MOJLENen, perncTprpyemon € 14 CyToK 3KCnepumeHTa. K BbIXxogy
13 KcnepumeHTa (30 CyTKI) Y XKUBOTHBIX 3THX FPYMM OTMEUEHO
pas3BuTUe CKNepo3a CTeHKW B 06M1aCTU MMNAaHTauuu. Bocnanw-
TeNbHbIE N3MEHEHUN CTEHKM MOYEBOrO Ny3bips B rpynne C-Ag He
BbIXOAWNW 33 nNpefenbl  MOACAU3NCTOW, TFPaAHYyNOUUTAPHbLIN
KOMMOHEHT 6blN He BbIPAXeH, YTO MO3BOMMIO M36EXaTb Bblpa-
XEHHOW NOKanbHOW MPOAYKLUM XEeMOKUHOB W, KakK CNnefcTsue,
KonnareHoreHesa K OKOHYaHWIO 3KCNepuMeHTa. Takum 06pasom,
Haxox/jeHue nmnnaHTa (CTeHTa) B NpoOCBETe NOM0ro opraHa He-
MWHYEMO COMPOBOXAAETCA BOCMAfNEHMEM C MOCAefyoWwnm pas-
BuTMEM (unbpo3a Aawe nNpyv BPEMEHHOW MMNMaHTauuu, a
CTeneHb AAHHbIX U3MEHEHU BO MHOTOM 3aBUCUT OT GUOMHEpT-
HOCTW mmnnanTa. OTCYTCTBME pa3nuuuii B pesynsTatax Mopdo-
METPMUU Mexay cnnaBamu TuTaHa (cnnas TuTaHa € 3dexTom
namat opmbl Ha ocHose Ti-Ni-(X) 1 B-cnnas) ewe pas nog-
TBEPXAAeT TO, UTO BUOUHEPTHOCTb HA AAHHbIX CpOKax Habnge-
HUA  onpedenseTcs TUTAHOM, a WMEHHO, MOKpbiBatowWwen
XUMUYECKN WHEPTHOW NNEHKOW ero okcuaa, U He 3aBUCUT OT Be-
LLeCTB, BXOASLLMX B CNNaB.

OfHaKo, Hanuure NNeHKW 13 OKCUARA TUTAHA He npeaynpeaun-
N0 KPUCTANAM3aumuy MoYeBbiX CONEN C UCXOAOM B LMCTONNTMAS.
MofobHOEe OCNOXHEHNE MOXET 6bITb 06BACHEHO C NO3UL M BOC-
nanuTenbHOW Teopumu NUTOreHesa, Koraa B CNeAcTBue Bocnane-
HUS M 3KCCyAaumm  rnobynspHonm  6enkoBon  ppakuymm
M3MEHSETCA KUCNOTHOCTb U NPOTeasHas akTMBHOCTb MOYM, YTO
NPUBOANT K KPUCTANNM3aUMN conen Ha 6enkosom matpukce [9].
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KnrHnyeckoe ucnonb3oBaHue MOKPLITUA MOKa3ano, YTo OHO
He BAMSNO0 Ha BbIPAXEHHOCTb UPPUTATUBHOW CUMMNTOMATUKK U
CTeneHb AWNaTauMu YalleyHO-NOXaHOYHOM CUCTEMbl TPaHC-
nnaHTaTa, KoTopble ONpefensnucb KOHCTPYKTUBHbIMU OCOGEH-
HOCTAMW  CTeHTa.  WMIMEeHHO,  He3HauuTenbHas  Agunarauus
YaLWeYHO-NI0XaHOUYHOW CUCTEMbI HA MPOTSKEHWUU 4 Heflenb CTeH-
TUPOBaHUA, Ha HalW B3rnsag, 6bina obycnosneHa pedoKcom no
CTEHTY, @ Hanuyue CTEHT-CYMNTOMOB CBA3AHO C My3bIPHbIM 3a-
BUTKOM CTeHTa. HalWu AaHHble COMOCTaBUMbI C pe3ynbraTtamu,
nonyyYeHHbIMU A. T. MapToBbIM NMPU WCCNEA0BAHUM pedniokca v
VPPUTATUBHOWM CUMNTOMATWKKN Yy NaLMEHTOB C MOYETOYHMKOBbI-
Mu cTeHTamu [10]. Buogerpagauus NOKPbITUS C MOBEPXHOCTM
3KCMEPUMEHTANBHOrO CTEHTA Npefynpeanno He TOMbko 06-
pasoBaHuWe CTPYBWTHOIO HafeTa Ha ero MOBEPXHOCTW, HO U CHU-
3110 YacToTy 6aKTepUypum B OCHOBHOM rpynne HabnoaeHus.

4. BbIBOAbI

1. Peaklus cO CTOPOHbl MOMbIX OPraHOB Ha BBeAEHMe UM-
NNAHTOB 3aBWUCUT OT NokasaTtenen 6UONHEPTHOCTM MTepuana, u3
KOTOPOr0 U3roTOBMEH UMMMAHT.

2. He3sawuuieHHble meTannbl (cnnas TuTaHa ¢ 3 hekTom
namat opmbl Ha ocHose Ti-Ni-(X) n B-cnnas) xapaktepusosa-
NNCb MEHbWUMU MoKasaTensmy 6UOUHEPTHOCTH, U UX UMNNAH-
TauWs nNpvBOAMAA K BbIPAKEHHOMY OTEKY W NenKoLMTapHOM
MHPUNBTPALNM BCEN CTEHKM MOYEBOTO My3bipsi KPbIC.

3. BocnanutenbHble W3MEHEeHWs CTEHKU MOUEBOro My3bips
B rpynne C-Ag He BbIXOAWNW 3@ Npefenbl NOACAU3UCTON, rpaHy-
NOUMTAPHbBIN KOMMNOHEHT 6blN HE BbIPAXEH, YTO NMO3BOAUNO U3-
6exaTb BblpaXeHHOro (ubpo3a CTeHKM OpraHa K OKOHYAHUIO
IKCNepUMEHTa.

4. BHYTpEHHUWe CTeHTbl 06ecnevnBatoT aeKBaTHbIN APeHax
TPAHCMNNAHTUPOBAHHOW NMOYKM HA MPOTSKEHNU 4 Hefenb.

5. JKCNepUMeHTaNbHOe HAHOCTPYKTYpHOE MOKpbITVE Ha
OCHOBE aMOp(HOro yrnepoaa M aToMapHoro cepebpa WCKo-
ynno 6akTepuypuio K 4 Heflene CTEHTVPOBAHUS B OCHOBHOM
rpynne no cpaBHeHUto ¢ 83,3% ciyyaes B KOHTPOJE, YTO COMPO-
BOXAANOCb [JOCTOBEPHO MEHbLIMM coAepxaHnem (HOopMeHHbIX
3M1EMEHTOB B MOYE U OT/IOKEHMEeM CTPyBUTA Ha MOBEPXHOCTU
CTEHTOB Y NaLMEHTOB OCHOBHOW FPynmbl.

6. OkoHuaTenbHble BbIBOAbI 06 3(MMEKTUBHOCTN HAHO-
CTPYKTYPHOrO MOKPbITMA OyAeT BO3MOXHO cfenaTtb nocne yse-
NMYeHus  BbIGOPKM W 3aBEpLIEHUs  MHOMOLEHTPOBOrO
nccneaoBaHus.
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K BOMpocy 0 BbIbope maTepunana ans co3gaHmus CoCcyancTbixX
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To the question of material's choice for creation of vascular
implants (Literature review)
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Pe3iome

B JaHHOM CTaTbe paccMOTpeHa OAHA M3 aKTyalbHbIX MPOGaeM COCYAMCTON XMpPyprun — Bbi6op MaTepuana
AN CO30aHNSA COCYAMCTbIX MMMNAHTOB. Ha COBPEMEHHOM 3Tane pasBuTUA MeJULWHbI Takas oTpac/b Kak
VIMNNAHTONOMNS ABAATCA OAHON M3 Hanbornee NepcnekTUBHbLIX U PAa3BUBAIOLMXCSA, U MOTOMY BOMPOCHI,
KOTOpble OHa MpK3BaHa peLlaTb, OCTAOTCA OTKPbITbIMU A8 06CYX/AEHUS. ITU BOMPOCHl HaxoaaTcs B cepe
WHTEPECOB He TOMbKO COCYAMCTbIX XWPYProB, HO W Bpauei ApYyrux CreluanbHoCTel, uccnegosarenen s
061aCTU XUMUK, MEXAHWKI, BUOTEXHONOTUN W T.AO. CTOPUA PasBUTUA MMMNAHTONOMN TECHO CBA3aHa CO
CTaHOBMEHNEM CepAeYHO-COCYANCTON XMPYPTuM, MPOrpecc KOTOPO 3a nocneaHue 50 feT MO3BOAMUA
COXPAHWUTb KW3Hb COTHAM ThiCAY MALMEHTOB, a TAKKe CHU3UTb YPOBEHb MeTanbHOCTU OT CepaeyHo-
COCYANCTbIX 3260/1€BaHMI BO BCEM MUpPe. HO HECMOTPS Ha 3HAUMMble MOMOXUTENbHbIE AOCTVXEHWUA MOWUCK
YHVWBEPCanbHOro MaTepuana [0 HACTOALero MOMeHTa He 3aKOHUYEeH U COMPOBOXAAETCH HayuHbIMU
N3bICKAHWAMMU BO MHOTMX 0Tpacnax. CTOMT OTMETUTb, UTO HU OAMH M3 CYL|ECTBYIOWMX MPOTE30B He
ABNAETCA UAeanbHbIM U UMEET pAf ONpeaeneHHbIX HefoCTaTKOB.

KnioueBble CnoBa: MCTOPWS, NaBcaH, AAKPOH, MONUTETPAdTOP3TWUMEH, NPOTe3, WMMNaHT, CepaeyHo-
COCYANCTAs XMpPyprus

Summary

In this article one of actual problems of vascular surgery - a material choice for vascular implants
creation is considered. At the modern stage of medicine such domain as implantology are one of the most
perspective and therefore questions that needs to be solved, remain open for discussion. These
questions are in the sphere of interests not only vascular surgeons, but also doctors of other specialties,
chemistry, mechanics, biotechnology researchers etc. The history of development of implantology is
closely connected with formation of cardiovascular surgery which progress over the last 50 years allowed
to save life to hundreds of thousands of patients, and also to reduce lethality level from cardiovascular
diseases around the world. But despite significant positive achievements search of universal material is
until now not finished and is followed by scientific researches in many branches. It should be noted that
any of the existing implants isn't ideal and has a number of certain shortcomings.

Keywords: history, lavsan, dacron, polytetrafluoroethylene, prothesis, implant, cardiovascular surgery

Ha cerofHAWHUA [AeHb OJHOW W3 Npo6nem COBPEMEHHOro Llenb wuccnegoBanusa. [0 [JaHHbIM  ONY6AWKOBAaHHbIM B
obujectea B cdepe 34paBOOXpPAaHEHUA SBAAIOTCA BbICOKME  OTKPLITOM  MNeyaTW  U3y4yuTb UMeloWmecs [OCTOMHCTBA U
noKasateny CMepTHOCTU OT CepAevHO-COCYANCTbIX 3abonesaHnmn HenoCTaTKM  COCYAUCTbIX — MPOTe30B,  WCMOMb3yeMbIX B
(CC3). B 2015 romy »3 16 MWAIMOHOB C/lydaeB CMepTu OT npakTnyeckon paboTe CepAeyHO-COCYANCTbIMU XMUpypramu, a

HEUHMEKLMOHHBIX 3a6onesaHnin (B Bo3pacTe o 70 neT) — 37%  Takke PacCMOTPETb HEKOTOPble BOMPOCHI WCTOPWWM PA3BUTUS
cnyyaes cocTaBnseT netanbHocTb oT CC3 [24]. B cTpykType CC3 MMNNAHTOMOMMKW W MOUCKa YHWBEPCANbHOrO MNNacTU4ecKoro
XVPYPrK BbIAENAOT TaKyld MNATONOTMIO KaK KPOBOTEYEHUS W13 marepuana.

NoBpPEXAeHHbIX (TPaBMWPOBAHHbIX) COCYA0B, pelleHne KOTOPOon McTopus nNpoTe3npoBaHma CcocyqoB HauynmHaetcs ¢ 1882 roaa,
ABNAETCA  aKTyalbHbIM  BOMPOCOM  CEPAEYHO-COCYLUCTON koraa Th. Gliick ana coeguHenus cocynos (B 4acTHoOCTH,
XUpyprun. B cBsA3M C poCTOM MokasaTenen AAHHOW NaTONOrUwu apTepuit) BMepBble Hauyan MPUMeHATb  MeTannveckne i
€XXErofHo yBenuynBaeTcs onepaynoHHas aKTUBHOCTb  KOCTAHble Tpybouku. Alexis Carrel B8 1910 npegnoxun
CepAeyvyHO-CoCyaAnCTbIX  XMPYProB,  COOTBETCTBEHHO  Yemy, MCNoNMb30BaTh [NA PEKOHCTPYKUUW CUHTETUYECKME MNpoTesbl.
BO3pacraer 4yncno PEKOHCTPYKTMBHO-BOCCTAHOBUTENbHbIX  OfHAKO B TeueHue nocneayowmnx 70 nNet pasnnmyHble MOnbITKU
BMelaTenscTs (Tak B nepuog ¢ 2010 no 2014 rog no gaHHbIM 3aMeHUTb apTepMm n COCYAbl WCKYCCTBEHHbIMW MMMNAHTAMM
BO3 uncno nnactnyecknx onepauymm Ha MarucTpanbHbIX COCYAax  CamblX Pa3HOOOPA3HbIX KOHCTPYKLMU W BbIMOMHEHHbIX W13
yBenuuunocb 8 5 pas) [22]. Ho HeCcMOTpA Ha MHOTOMETHUI OMbIT — PA3/INYHbIX  MATEPMANoB  OKA3blBANUCL  GE3ycnewHbiMn 1
MCMOMb30BaHUA  MAAacTUYECKOro  MaTepuana Ha  OCHOBe

YIK: 615.461:677.494.674:616-089.843

nonuteTpadropatnnerHa (MNTM3), KOTOPbIA ABNAETCH BCEMUPHO DOI: https:/ /doi.org/10.21626/innova/2016.2/04

MPU3HAHHBIM CTAaHAAPTOM [10], HayuHbIM COOBLIECTBOM AKTUBHO URL: http:/ /innova-journal.ru/issues/2016-2-3/files/04.pdf
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0CTaBanUCb Ha 3Tane aKcneprmMeHTanbHbIX anpobauui [14].

LUennodaH (n3obpeten  mexagy 1908 w 1911 rogamm B
lLisenuapun akom 3aBWHOM BpaHgeH6eprepom) — camblit
nepBbIi CUHTETUYECKUI MaTepMan, OAHAKO OH MCMONb30BaNCs B
OCHOBHOM Kak yMaKoBOYHbIN MaTepuan. B 20-e roabl NpoLnoro
CTONETUS aMepUuKaHCKMe Bpauu HalAM emy MNpUMeHeHue npu
onepaumsax Ha cocygax, Korga Hadanu o6epTbiBaTb UM aopTy W
nepucdepuyeckre apTepum, Tem cambiM YKPennsas nx CTeHKW npu
aHeBpU3Max, a TaKxe OTKPbITbIN apTepUanbHbi NPOTOK NPU €ro
nepesszkax [20].

B 1952 rogy B CLWA Hayanacb paboTta no CoO3AaHMI0
COCYAUCTBIX MPOTE30B M3 CUHTETUUYECKOW TKAHU U YXKe K KOHLY
TOrO e rofja apceHan COCyAUCTbIX XMPYpProB MOMOAHWA NPOTe3
«Vinovin-N». [lepBble npoTe3bl COCYyAOB 6blM MO CBOEN
KOHCTPYKUMUW:  TKAHbIMW, MMAETEHbIMKU, BSA3AHbIMU  UAW U3
nopuctoro matepuana [30]. Ho 13-3a OTCYTCTBMS BO3MOXHOCTM
CepUMHOro npou3BOACTBA MPOTE30B, WX W3rOTaBAMBANU Camu
XUpYpr 13 8 BMAOB Pas3NUUHbIX MATEPUANOB: OPMOH, AAKPOH,
TeNoH, HelnoH. OHKW BCe NPeacTaBNstoT CO60ON CMHTETUYeCcKne
nonvmMepsl, obnaaawuine Pa3MYHbIMKW  CBOMCTBAMM, HO
Hanbonee xapakTepHbIMU ANS HUX SBNSIOTCA cneaytoLme:

— BbICOKas XvMuyeckas n usnyeckas UHEPTHOCTb;

— Manasi peakToreHHoCTb;

- MOMIHOE OTCYTCTBME KaHLEPOreHHbIX CBONCTB [36].

B 1957 rogy B CWA npu peKkOHCTPYKTUBHbIX OMnepaTuBHbIX
BMellaTeNbCTBax BrepBble  6blIM  MPUMEHeHbl  MOPUCTble
npoTe3bl  KPOBEHOCHbIX  COCYAOB  YeTbipex  pPasfM4HbIX
KOHCTPYKUMW: TKaHble, MAeTeHble, BA3aHble W Ha OCHOBe
MOPUCTON MOMUBUHMNANKOrONEBON ryékn — meanoHa [34]. Ha
3T rybku BO3Maranucb 6Gonblive Hagexmibl, KOoTopble B
nocneacTsme He onNpaBAanMUCh.

HecmoTpst Ha psiA  MOMOXWTENbHbIX CBOWCTB, TaKMX Kak:
3N1aCTUYHOCTb, TMOKOCTb, AOCTATOYHAA MOPUCTOCTb, CMOCOOGHOCTb
Nerko  MOLenMpoBaTbCs, AaHHble MNPOTe3bl He  MNoay4yunu
pacnpoCTpaHeHus B COCYAUCTOW XWMPYPruu, Tak Kak OHW UMEenu
CYUIeCTBEHHbI HEeJOCTaTOK —  OYeHb Manas MpPoOYHOCTb W
HM3Kas paspbiBHAA Harpyska, 4To MOATBEPXAANOCb YaCTbIMK
pa3pbiBaMun NMpoTe30B MoAd BAUSHUEM BbICOKOrO apTepuanbHOro
nasnexud [23].

[l0BONIbHO YaCTO B KOHUe 50-X rofoB NPUMEHSANNCH NAETeHble
HEennoHOBble MPOTe3bl. B 3TO e Bpems amepukaHckue Xupypru
B IKCMEPUMEHTANbHOW W KIUHUYECKOW MpaKTUKE HEKOTopoe
BPEMS 1CNOMb30BaNINCh COCYANCTbIE MPOTE3bl M3 OPMIOHA. TaK Xe
OblNY  OMWCaHbl  CAydYan  YCMewWwHoro  MpuMeHeHus B
J3KCMEepUMEHTe 1M Ha OGOMbHbIX TKAHbIX WX NAETEeHbIX
HEeNNOHOBbIX MPOTE30B, KOTOPble ObiNU MOKPbITbl BUHWIOBbLIM
NNacTUKOM A1s YMeHbLEeHUss NMPOHMLAEeMOCTU, U HEeMTOHOBbIX
NpOTE308 C MOBbIWEHHOW MMOKOCTbI, OCTUIAEMON C NMOMOLLbIO
cneunanbHoOn TeKCTUNBHON BbipaboTku [33].

Bbino AOKa3aHo, YTO HeWoH, XOTb U ABNAETCA OOHWMM U3
Hambonee NPOYHbIX CUHTETUYECKMX MATEPMANoB, OAHAKO nocne
ONUTENBHOMO npebbiBaHUS B OpraHvW3me MOCTEMEHHO TepsieT
CBOIO MPOYHOCTb Moyt Ha 80 %, ero BOMOKHA HabyxatoT, u
NOSABMSETC CKNOHHOCTb K AECTPYKLMU BCErO NpPOTe3a B LENoM.
Bce 3TM  hakTbl 3acTaBMAM  XMPYpProB  0OTKasaTbCA  OT
JanbHeNWero NCnonb30BaHns HennoHa (Tak xe Kak v oproHa, u
1BanoHa) 415 Co34aHNA COCYANCTbIX NPoTe308 [35].

370 CTano MNOBOAOM [AnNA [afnbHenwero mnoucka 6onee
noaxofsdllero  martepuana M 3acTaBuno  wMccnegoBatenen
OCTAHOBUTLCA Ha MOAMIMUPHbIX (DAKPOH, TepuneH), a 3aTem Ha
nonuTeTpadTopaTUIeHoBbIX (TedoH) BOMOKHAX. [akpoHOBble
npoTe3bl KPOBEHOCHbIX COCYA0B BMepBble 6binM  CO3faHbl B
CLWA B TekcTUnbHOM UHCTMTYTe B Gunagenbduun K 1960 roay.
[laxe Bsi3aHble npoTe3bl 06Majany pPsSAOM  CYLIECTBEHHbIX
NPenMyLLecTs, YTO MO3BOMUMO MOMAYYNTb XOPOLINE Pe3ysbTaThl.
[lakpoHOBble  BA3aHble NpoTe3bl  6biAM  ropMpPOBAHHBIMU,
rMOKMMK, 30ACTUYHBIMU, UMENM MOPUCTOCTb, 06ecneYnBatoLLyo
[10CTaTOYHOE U 6bICTPOE MpopacTaHue CTeHOK CoeAnHUTEeNbHON
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TKaHbto, ObIMM  U3FOTOBMAEHbl W3 6OGMONOTMYECKN WHEPTHOro
CUHTETUYECKOrO  BOMOKHA, KOTOpoe  06M1afanc  BbICOKOW
MPOYHOCTbID U MPAKTUYECKM HE MEHSWero CBOWCTB MNpu
ANWNTENbHOM NPe6bIBaHMM B TKAHAX XKIUBOTO OpraHu3ma [15].

BA3aHbIl JAKPOHOBLIM apTepuanbHbld NPOTe3 3a NnocneaHue
20 neT He npeTepnen Kakux-numbo CywecTBEHHbIX U3MEHEHUN 1
[OCTAaTOYHO LIMPOKO MPUMEHAETCS B HACTOsILlee BpemMs BO
MHOMMX NeUebHbIX yupexaeHusx [27].

B KpynHeunwen amepuKaHCKoW TeKCTUAbHOW KomnaHuu W.L.
Gore & Associates B CLIA k 1974 rogy Ha4yanwucb McCnenoBaHuMA
BO3MOXHOCTW 1CNONb30BaHNSA B meanuvHe
nonutetpadropatuneHa (TednoHa nnan droponnacta — 8 CCCP)
noA pykoBOACTBOM Yunbepta Fopa. MonyyeHHbin matepuan 6bin
Ha3BaH «Gortex», a CO3[aHHble W3 Hero npoTesbl CTanu
«30M10TbIM  CTAaHAAPTOM» COCYAUCTOW XUpypruu. B TeueHue
HEeCKONbKUX NeT AaHHble MPOTE3bl MOMYYMN PACNPOCTPAHEHME
B CWA un page apyrux cTtpaH. 3tomy akTy Cnoco6cTBoBana
peknama, YTBEPXAamLas, YTo HOBble COCYAWCTble NPOTE3bl MO
CBOUM Ka4ecTBaM He yCTynatoT ayTOBEHaM ¥ MOTYT MPUMEHATbCA
Ha cocydax Manoro Kanubépa, BKIOYAs KOPOHApHble apTepuu
[29,32].

B cepeaunHe 50-x rogos XX Beka COBETCKMe wuccnefosartenn
Hayanu 60nblyld paboTy Haa CO3AaHMEeM OTeYeCTBEHHbIX
COCyAWCTbIX npoTe30B. K TOMy BpemeHn B CCCP ummenocb
60nblIOe  KOMUYECTBO  Pas3fIMYHbIX  BUAOB  CUHTETUYECKUX
BOMTOKOH, KOTOPbIE MO 6bITb MCNONBb30BAHBI AN TEKCTUNbHbIX
COCYAUCTbIX MPOTE30B.

HakonneHHbIN K 3TOMY BPEMEHU OMbIT MO W3rOTOBMEHUIO
NPOTe30B KPOBEHOCHbIX COCYAOB M3 MOAMAMUAHBIX BOMOKOH
KanpoHa W HEWNoHa, 3KCNEepUMeHTanbHoe WX W3ydeHue
MHOMMMMK  MCCNefoBaTENAMU WUMENU BaXHOE 3HayeHue [And
pa3paboTku MeanKO-TEXHNYECKNX TpeboBaHMM K
0TeuecTBeHHOMY cocyancTomy npotesy [5].

B CoseTckom Coto3e MepBbIMK, KTO MPUMEHWUN COCYAUCTble
npoTesbl 6biNM TakMe W3BECTHble YYeHble-XUPypru, Kak B.A.
Xmyp, 6patbst EBreHun n iropb Mewankunol, N.A. bennuenko. B
1960 r. B Halen cTpaHe B WHCTWUTYTe rpygHow xupypruu PAMH
6blna co3aaHa nepeas B CTpaHe nabopaTtopust Mo NPUMEHEHUIo
NoNMMEpPOB B MeuLIMHe 1 NPOTe3npoBaHmMio cocynos [9].

N.B. Nebenes Bnepsble B 1960 rogy B CCCP npoTte3npoBan
MMNNAHTOM 13 naBcaHa 6eapeHHylo apTeputo. [04OM Mo3xe
6blNY CO3AaHbI MepBble COBETCKME GUdypKALMOHHbIE MPOTE3bl
13 nascaHa v hTopnoHa [4].

M3yyeHre MMMNNAHTATOB M3 KanpoHa ¥ HewnoHa nokasano,
YTo 3TW MaTepuanbl He SBAAKOTCA B AOCTAaTOYHOW CTEMeHwu
NPUrOAHbIMU ANS COCYAWCTbIX MPOTE30B, TaK Xe KanpoH u
HEeWNoOH nocne ANUTENbHOrO NpebblBaHMSA B OpraHu3me
NOCTEMEHHO TEPSIOT CBOK MPOYHOCTb, «CTApetoT», He obnagarT
Heo6xoaANMON 6GUOMOrMYEeCcKoW WHEePTHOCTbo. Takue npoTesbl
4acTo He 6binM roPpPUPOBAHHBIMU W AaBaNy 3HAYNUTENbHbIN
NPOUEHT TPOMOO30B [axe Mpu MNPUMEHEHWW Ha OPIOLWHON
aopTe cobak [3].

K coxaneHuto, B Halewn CTpaHe MpoTe3bl W3 KanpoHa W
HeMnoHa He HaWNW NpUMeHeHue. HeKoTopble OTeuecTBEHHbIe
nccnefosatenn, Tak Ke KAk M OTAeNbHble  3apybexHble,
MbITaNNCb WCNONb30BaTb AYTOreHHble BeHbl, KOTopble 6binn
NOAKPENMEeHHble CHApYXW CUHTETUYECKMMU MpOTe3amMu, B
UaCTHOCTW W3 KanpoHa u mepnoHa [8]. OaHAKO B KAUHWUYECKO
npakTuKe 3TW KOMOGWHUPOBAHHbIE MNPOTE3bl MPUMEHEHUs He
nonyyunu.

Mocne Toro, Kak oTeyecTBeHHas Xummyeckas
MPOMbILWAEHHOCTb B LIMPOKMX MacwTabax Hayana BbINyCKaTb
nonuadMpHoe BOMOKHO NaBCaH, SABAAKOLIEECs  aHaNnorom
fakpoHa U TepuneHa, 6biAnM  cAenaHbl MNepBble  MOMbITKM
MCNONb30BAHUS €ro ANsd W3roTOBNEHUS NPOTe30B KPOBEHOCHbIX
cocynos [15].

B 1959 r. Ha kadenpe dakynsTeTCKoW XUpyprum BoeHHo-
meauumnHckon akagemuu um. C.M. Knposa 6binn Hauatbl paboTbl
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N0 CO3AaHNI0 NPOTE30B apTepuil U3 COBETCKOTO CUMHTETUYECKOro
BOJIOKHaA — nascaHa [16].

[lepBble COOGWEHNSS O MPUMEHEHUM NAaBCaHOBbIX MPOTE308B
Ha nepudepnyecknx apTepusax 6oinu caenarbl b.B. MeTpoBCKMM.
B 310 Bpems ony6nvMKOBaHbl MepBble CBEAEHUS O NaBCAHOBbLIX
COCYAUCTbIX MpOTe3ax TKaHOW KOHCTPYKWWW, pa3paboTaHHbIX B.
C. KpbInoBbIM COBMECTHO C UHXeHepom A. f. DenbamaHom [11].
OfHaKo AaHHble NaBCaHOBbIe MPOTe3bl TKAHOW KOHCTPYKLMMK He
BMOMHE YAOBAETBOPSANN MEANKO-TEXHUYECKUM TpebOoBaHUAM, B
CBA3W C 4Yem MepBble Heyaaun MNOCAYXWUAN OCHOBAHWEM ANA
OTPULATENbHOrO0 OTHOWEHUA K flaBCaHy KakK matepuany And
COCYANCTbIX TPAHCM/IAHTATOB.

He  M3MeHUNnn  NONOXeHue B Ny4llyto  CTOPOHY K
yAO0BEeTBOPUTENbHbIE 3KCMeprMeHTanbHble [aHHble,
nosyyenuble W. b. FanbnepuHbim B 1963 Npu MCNONb30BAHWUM
pa3paboTaHHbIX UM COCYAWUCTbIX MPOTE30B U3 NlaBCaHa, KOTopble
6bINN LEeNbHOBA3AHOW KOHCTPYKUMW. B CBA3M C 3TUM HEKOTOpble

oTeuecTBeHHble WCCnefoBaTenu 06paTUANCh K UMMOPTHBIM
CUHTETNYECKUM BO/IOKHAM, KoTopble cebst yxe
3apeKOMEeHA0BaNM B KadecTBe Martepuana [Ans  COCyAWCTbIX
npoTe30s.

Mo uHnuymatmee A. H. ®unatosa 6blM HauaTbl M3yyeHne W
pa3paboTKa MpPOTe30B KPOBEHOCHbLIX COCYNOB M3 aHMMUCKOrO
nonuM3cMpHOro  BOMOKHA  TEpW/eHa,  KOTOpblM  ABAs/CS
XUMUYECKUM aHanorom amepukaHckoro AakpoHa.

Moa ero pyKOBOACTBOM TaK e MPOBOAMIOCH U3yYeHue u
HeKOTOPbIX APYrnX CUHTETUYECKMX 3aMeHUTeNnen CoCcyaos, B TOM
yucne U3 MONMBUHWNAUETaNd, ABNAOWEroca MNpoLyKTOM
peakunm NOMUBUHWUNOBOTO cnupTa ¢ anbaernaamu.
CneumnanbHoe uccnefgoBaHne NonMBUHWNALETANEBbIX NMPOTE308B
B 3KCMepVMMeHTe MoKasano, YTO OHW He MOryT ObiTb
MCMONb30BaHbl B KAWHMYeckoW npaktuke [19].  Cnepyet
OTMETUTD, uTo B 60-e rofbl paspaboTkon n
YCOBEPLIEHCTBOBAHMEM COCYAUCTbIX MPOTE30B M3  NaBCaHa,
pTopnoHa u TepuneHa B CCCP  3anumanucb w apyrue
nccneaoBateny, BHecwwve 60MbWOV BKNafg B 3TO BaXHoe ANd
pasBuTMA COCYANCTON Xupypruu geno [21].

CoBeTckMe wccnefoBatenn akTUBHO — pa3pabatbiBanu ¢
cepeanHbl XX Beka TaK Ha3blBaemble «MonybUonornyeckne»
npoTe3bl KPOBEHOCHbIX COCYA0B WU [OOUMNCH B 3TOM OTHOLIEHUK
onpefeneHHbIX YCnexoB. B nepsyto oyepedb 34eCb HEOOXOLMMO
OTMETUTb NCCeaoBaHNA WKoMbl B.B. KoBaHOBA.

3Tumun asTopamu 6binK CO3[aHbl oTeYeCcTBeHHble
«nonybunonornyeckne» COCyAUCTble NpPOTe3bl He TOMbKO [ANf
NNacTuKK apTepuil, HO T[MaBHbiIM 06pa3oM [Ans BEHO3HOM
nnactuku [7].

MonyyeHbl NepBble NONOXNTENbHbIe pPe3ynbTaTbl NPUMEHEHNS
«MONYy6UONOrMYECKNX» COCYANCTbIX MPOTE30B B KIAUHWYECKOW
npaktuke.  CnedyeTt,  OfHAKo, YyKasaTb, UTO  LIMPOKOro
pacnpocTpaHeHusa Takme NpoTe3bl kak B Haller CTpaHe, Tak 1 3a
py6exxom He nonyynnu.

/IHTepecHoOW nonbiTKOW peann3oBaTb uaeto S. A. Wesolowski o
noAypacTBOPMMOM NpoTe3se ABndeTca cosgaHue A. . N'y6aHOBbIM
n Bb. A MapynuHbiMm coBmectTHO C J1. JI. TINOTKHHbIM
«MONypacTBOPUMOro BWHO/-N1aBCaHOBOroO COCYAmMCTOro
npotesa» [11].

JKCNEePUMEHTDI b. A MapynuHa Ha  cobakax u
Mopdonornyeckne nCcneaoBaHna nokasanu LenecoobpasHocTb
M3yYeHns NpoTe30B NOAO6HOro THNa.

OpurnHanbHbIM HanpasfeHnem ABNAETCA UCMOMb30BaHWe B
npoTe3ax KpPOBEHOCHbIX COCYAOB CUHTETUYECKWUX BOMOKOH,
obnafatLmnx aHTUMUKPOOHbIM AencTBMeM. Takue COCyanCTble
npoTesbl 6binK co3aaHbl f1. B. Nlebenesbim v /1. /1. MNOTKUHbIM 13
AHTUMUKPOOGHOr0  CUHTETMYECKOrO  BOMOKHA  neTunaHa B
KOMbBUHauuy € nascaHom. lpeanonaranocb, YTo 3TV MpoTe3bl
apTepuit 6yayT He TOMbKO NMPOTUBOCTOATb PA3BUTUIO MH(EKUNN
B paHe, HO n o06nagarb CMOCOGHOCTBIO K YacTUYHOMY
paccacbiBaHUO BCNEACTBME MNOCTeNeHHOW dparmeHTaunm u
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paspyweHus nNeTunaHoBOro BOMOKHA. ITW NpoTe3bl B CBA3W C
0CO6EHHOCTAMM KOHCTPYKUMK nmenm cneymanbHble
WepoxoBaTble  «BOPCUCTbIE»  BHYTPEHHIO U HAPYXHYIO
NOBEPXHOCTW, YTO CMOCO6CTBOBANO Haubonee 6bICTPOMY U
NOMHOMY BXVB/EHUMIO NPoTe3a B Okpyxatolne Tkanm [12].

JKCcnepumeHTanbHoe 1M mopdonornyeckoe  usydveHue
AHTUMUKPOBHbIX npoTe3os apTepun nokasano
Lenecoo6pasHOCTb UX NPUMEHEHUs Jaxe Ha apTepusax Manoro
Kanuépa. WHTepecHoOW W NpPaKTUYECKM BAXHOW ABNSETCA
nonbiTka A. A. llanumoBa C03AaTb COCYAWCTble MNPOTE3bl C
MPONOHIMPOBAHHbIM AHTUMWUKPOGHBIM  JencTBMeM. 37O
[0CTUTanoch cynbhupoBaHuem 06bIUHbIX npoTe3os
KPOBEHOCHbIX COCY[0B M3 NaBcaHa ¥ PTOpPMoH-NascaHa Gpupmbl
«Cesep» (r. CaHKT-MeTepbypr) ¢ nocneayoLen ux o6paboTKon
AHTUONOTUKOM FreoMULUHOM [26].

Mona PYKOBOLACTBOM B.B. [leTpoBCKOrO nposoannunch
MCCNefoBaHMs NO CO34AHWI0 «3NEKTPONPOBOAHbBIX» COCYAUCTbIX
npoTe30B, OTANYUTENIbHOW OCOGEHHOCTbIO KOTOPbIX fABMAETCA
hopMmnpoBaHmne ayTobmonormyeckon BbICTUAKK HA BHYTPEeHHew
NOBEPXHOCTW  CUMHTETUYECKOro  NaBCAHOBOrO  Kapkaca B
pe3synbrate BO34eNCcTBus Ha KNeTKu KPOBMY
3NeKTPOOTPMLATENbHOIO 3apsaaa, ob6pasytoulerocs B npoTese
13-3a BK/IOYEHUS B HErO 3MEKTPOAKTUBHbBIX CepPebpsiHbIX HUTEN

[6].

Mmenncb  cooblieHns 06 yCMewHoM  NPYMEHEHUN
3NEeKTPOMNPOBOAHbIX ~ MPOTE30B  apTepuit B KIUHWYECKOU
npaktuke. LUMPOKOro  pacnpocTpaHeHWs B KIMHUYECKOW

NpakTWKe 3TW NpoTe3bl He MoAy4yMnu, no-BUAMMOMY, K3-3a
OTCYTCTBUSA ABHbIX MNPEeUMyllecTs nepen O6WENPUHATbIMU 1
[OCTYMHbIMU COCYANCTBIMU NPOTE3aMU.

/' noTomy npoao/mkanocb anpobupoBaHWe CUHTETUYECKUX
NpoTe30B M3  TaKWX  HECOBEPWEHHbIX  CUHTETUYECKMX
MaTepuanos, Kak HeWIoH, auBanoH, KOTOPOEe [ano TOMbKo
oTpuuaTenbHble pe3ynb-TaTbl, Kak B apTepuanbHOW, Tak U B
BEHO3HOW nnacTuke. Ho HecmoTpsi Ha HebnaronpusTHble
pe3ynbTaTthl, NOAYyYeHHble NPU 3TOM, NPOBOAMNACH fAanbHenwas
paboTa MO W3bICKAHWIO HOBbIX CUHTETUUYECKUX MaTepuasnos,
npoTe3bl 13 KOTOPbIX He Bbi3blBanu 6bl BbIpaXXeHHOW TKaHeBOW
peakuun PpeumnueHTa, a MNPOYHOCTb He yMmeHblianacb 6bl B
TeueHue ANUTENbHOr0 BPEMe-HY HaxOXAeHWs UX B OpraHu3me
[31].

CerofiHAWHMe TKaHble COCYAMCTble NpPOTe3bl pPaAWKanbHO
OTNIMYAIOTCA OT MPEALIECTBYOLMX UM PUTUAHDBIX METANNNYECKMNX
1 MNacTUKoBbIX TPY6OK. Bce npoTesbl, MpakTWyeckn cpasy nocne

MMNNAHTAUKMK,  NOKPbIBAIOTCS  M3HYTPW  cnoem  mbpuHa
pasnuuHoM  TOMwwMHbL.  Tak e, o6bpa3yetcs  ocobas
JHAOTeNManbHas  BbICTWKA, KOTOpasi  MOKPbiBAeT  MecTo
aHacTomMo3a UM BHYTPEHHIO  MOBEPXHOCTb  npoTe3a. B

HenopucTbix NpoTesax GUOPUH BHYTPW MPOCBETA COCYAWUCTOrO
MMNNaHTa  6bICTPO  OCAXAAeTcs 3a  CYET  npopacTaHus
NOBepxXHOCTU rbpobnactamu, a pacTywui IHAOTENUANbHbBIN
CNOW He 3akpennseTcd Ha npoTese, YTO SBNAETCA MPUUYNHON
BO3MOXHOW [AWCTanbHOM 3akynopke dparmeHTamn ¢ubpunHa,
YTO BEAeT K OKK/03UKM NpoTe3a. Ha NopuCTbIX TKaHbIX NpoTe3ax
06pa3yeTca TOHKUW cnon PUOPUHA, NOCTENEHHO 3aMeLlaeMoro
3penbiM KONNareHom, NpopacTaolMm C HAPY)KHOW MOBEPXHOCTK
npotesa, npueoas K 06pa3oBaHWIO MPOYHOW, OTHOCWUTENbHO
aTpOM6OreHHon noBepxHocTH [1].

yBenuyeHve nOpuUCTOCTM NpoTe3a C  Uenblo  yayylweHus
NPWXMBNEHNS, K COXANeHWto, COMPOBOXAAETCA YyBenunyeHnem
YacToTbl  KPOBOTEYEHUW TaK e, Kak W MNOBblWEHUEeM
(hparMeHTaunMm BOMOKOH 1, Kak CNeacTsue, o6pasoBaHuem
aHeBpuam [2]. Takum o6pasom, npu paspaboTke COCymAMCTbIX
npoTe30B HeobxoAnMo cobntofatb 6anaHc Mexay OTHOCUTENbHO
HU3KOW MMMAAHTALMOHHON NOPUCTOCTbIO n BbICOKOM
610NOrMYEeCcKOn MOPO3HOCTbIO, MO3BONSAIOWEN TKAHAM XOPOLIO
npopacTaTtb CKBO3b BOTOKHA NpoTe3a.

HekoTopble COBpemMeHHble Pa3paboTKu

B 3TOM ob6nactu
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OT/INYAIOTCA YNYULWEHHBIM NPWKMBAEHWEM 33 CHET MPUMEHEHNS
WWPOKOW BOMOKHWUCTOW MPSYKM BO BCEM MpOTe3e UMK 3a CYET
n06aBNeHNa  TeKCTYpPHOW  BEMOPOBOM  MOBEPXHOCTU K
CTaHAapPTHbIM NpoTe3am W3  [JakpoHa. [1ofo6Hble TKaHble
BEMIOPOBble MPOTE3bl MOKPbIBAKOTCA 60Mee TOHKUM  Coem
hnbpura [17].

Eulé oaHOW BAXHOW XapaKTepUCTWKOW  WUCKYCCTBEHHOrO
npoTesa,  KOTOpas  MOXeT  CywecTBeHHO  BAMATb  HA
LONrOBPeMEHHOCTb (DYHKLMOHMPOBAHMS NPOTe3a, SABAAETCA ero

anacTuyHocTb [13]. HecmoTpsa Ha TOT (akT, uTO MHOrue
COBpPEMEeHHble npoTesbl obnapatT nepBOHayanbHow
3N1aCTUYHOCTbID,  COMOCTaBMMOW  C  HATMBHOW  apTepuen,

(haKTM4eCKM BCe OHU NOABEPratoTCH (HO6PO3HOMY MPOPACTAHNIO
M CTAaHOBATCA MeHee NNacTUYHbIMK, YTO MPUBOAMT K MNoTepe
CBOWCTBA  «CAMOOQUULLEHWS»  WUHTUMANbHOW  MOBEPXHOCTY
npotesa UM MOXeT OblTb  NPUYMHOW  MPOrpeccupyroLero
CMeLleHns NpoCcBeTHOro ubprHa. K TOMy e, HeCOOTBEeTCTBUE
B 3MaCTUYHOCTW  Mexzay npoTesoM W aHaCTOMO3Mpyemon
apTepuen co3faeT HanpsXeHue aHacToMo3a, UTO  MOXeT
NOCAYXUTb MPUUMHON PA3BUTUS NIOXKHBIX aHeBpU3M [22].

B nocnefHee BpemMs HEKOTOpble aBTOPbI MPOSBAAIOT UHTEpeC
K MccnefoBaHuio (r3nMKO-MexaHUYeckmnx, a Takke CTPYKTYPHbIX
CBOWICTB «yCTapeBLUMX» NABCAHOBbIX IHAOMNPOTE30B, KOTOPbIE HA
CeroAHAWHNN  AeHb  [O0BOMbHO  Peako  UCMOMb3ylT B
npakTuyeckon paboTe cocyaucTble xupypru [28]. Kak npaswuno,
nofo6Hble paboTbl BeayTCs B CPABHUTENbHOM acnekte C
NMNNAHTaMK, N3rOTOBNEHHbIMU Ha ocHoBe MTM3.

CTouT O0TMeTUTb, YTO BA3AHble f1aBCAHOBbIE WMMIAHTbI
06nafalT pAAOM  XapaKTepPUCTWK, TakUX Kak MWHUManbHas
NOBEPXHOCTHAA MNOTHOCTb, AOCTAaTOYHASA XKECTKOCTb, BbICOKAs
NpoYHOCTb (KOTOpas BK/IUaeT B cebs [Ba Mokasatens:
paspbiBHAA HArpyska BAO/b W NOMepEK), HN3Kas Xupypruyeckas
1 BbICOKAsA Gronoruyeckas NOPUCTOCTb, KOTOPbIe MO3BONAIOT UM
BbIFOAHO COMEpHMYaTb C MOHOMNWUTHbIMK npoTe3amu w3 MTO3.
DU3NKO-MexaHnyeckne CBOWCTBA NoCneaHux “meloT
nokasatenu ropasfo HWXKe — BblCOKAas XECTKOCTb W HU3Kas
NPOYHOCTb, He3HauuTeNbHass 06beMHas MOpPUCTOCTb (OAHO W13
rNaBHbIX CBOCTB, 06yCIOBNNBAOLLNX 610N0rNYeCcKyto
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NOPWUCTOCTb 1 NPOLECCh BUonHTErpauun nmnnaHTa) [18].

TakKe BaKHbIM (DakTOM sIBNAETCS M TO, YTO MCMONb30BaHUe
BA3aHOr0 /NaBCAHOBOrO MOMOTHA B KAuYecTBe MNacTMYecKkoro
maTepwvana npw npoBefeHnn PEKOHCTPYKTUBHO-
BOCCTAHOBUTENbHbIX onepaTnBHbIX BMelLlaTenbCTB Ha
MarucTpanbHbix cocygax 6onee KU3MONOrMYHO. ITO MOXHO
06BACHUTb BbICOKOW OUOMOTMYECKOM MOPUCTOCTbIO VMMMNAHTa,
6narofaps KOTOPOW MPOUCXOAMUT MpopacTaHne COeaNHUTENbHON
TKaHW Mex/y BOMOKHAaMK npoTe3a U UKCUPYeT ero K CTeHKe
cocyaa. B pesynbraTe uero naBCaHOBbLIA UMMAHT CAYXUT CBOEro
pofa Kapkacom 18  BOCCTAaHOBMEHUS  TPaBMWPOBAHHOM
COCYAUCTOW CTEHKW, Tem cambiM 06ycnaBnMBas Haunyylee
TeyeHuwe npouecca WHTerpauuum B Heé 3annatbl  [25].
COBOKYMHOCTb BCEX BbllIeyKa3aHHbIX XapakTepucTuK no3BonseT
MUHUMN3NPOBATD peakuuio TKaHen opraHu3ama Ha
MMMNNaHTaLUMIo BA3aHOrO NaBCaHOBOroO MOMOTHA. 3TO JaéT NoBoA
ON9  AanbHenwWero npoBeAeHUs WCCNeaoBaHWW B AAHHOM
HanpaBneHuu.

BbiBOAbI:

1. Ha coBpeMeHHOM 3Tane pasBUTUA MeAULUHbI HU OAUH U3
CYyWeCTBYIOWMX MPOTE30B  He  ABMAETCA  WAeanbHbIM
YHUBEPCabHbIM;

2. Bce cywectBytowme npotesbl M UMMONAHTbI MMEKT Kak
nonoXuTenbHble (HW3Kas Xupypruyeckas u 6Guonoruueckas
MOPUCTOCTb,  BbICOKME  MoKasaTenn OGUOCOBMECTUMOCTM U
MOMYNbHOCTW),  Tak W OTPULATE/bHbIE  XapPaKTePUCTMKM
(onacHocTb nocneonepawlmoHHbIX OCNOXHEHNN -
Tpomb6oo6bpazoBaHue, aHeBpuU3IMaTnyeckne nedekTbl
NPOTE3NPOBAHHOIO Y4acTKa; HapyleHue (yHKLMU COCYaNCTOro
pycna Ha  MpOTAXeHWW  BCEro  MOPAXEHHOTo  y4yacTka;
M36bITOYHOE paspacTaHne HeOUHTUMbI, MPUBOAALLEE K CYXXEHUIO
NpocBeTa nNpoTesa);

3. B cBA3M CO BCEM BbllWENEpeYncneHHbiM  BbIGOP
a[leKBATHOTO matepuana ans PEeKOHCTPYKTUBHO-
BOCCTAHOBWTENbHbIX ONepaLnin Ha COCyAax OCTAETCS OTKPbITbIM,
a WUCCNeAoBaHMA, CBA3AHHble C ero Mouckamnm Heobxoanmo
npoaomKaTh.
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[lonnmMepHble MMNAaHTaTbl AN PEKOHCTPYKTUBHOM

XNPYPrum

Polymer implants for reconstructive surgery

I Banepnii AHaTonbeBuy XykoBckuin' — fokTop TexHuyeckux Hayk [ Valeriy Anatolievich Zhukovsky' — Doctor of Technical Sciences

Pesiome

B COBpemMeHHON XMpypruyeckor npakTuke WWPOKO PacnpoCTPaHEHO MNPUMEHeHWe pa3fIMYyHOro poaa
U34enuin, npeacTaBaAsioOWMX CcO60M BXMBNSEMble B Teno MNauWeHTa WHOPOAHble Tena C  Lenbto
BOCMOMHEHMNA YTPAUYEHHbIX B pe3ynbrate TpaBMbl UAK 3aboneBaHust CTPYKTYpPbl an dyHKunn. K TakoBbIM
OTHOCATCS M WOBHble MaTepuanbl ¥ Pa3NUYHOrO poAa MNpoTesbl W TEXHONOTMYHble [eBaunchl,
no3BONAKOWME NPEUN3NOHHO BOCCTAHABAMBATb HApYWeHHY AeATeNbHOCTb OpraHa. B AgaHHom o63ope
OCBELIAEeTCA POCCUICKAa MMMoOpTO3amMellaollas npoaykLmus, NpMBOAUTCA CPaBHUTENbHAA XapaKTepucTnka
N napameTpbl UMMNAAHTOB, UX NPEMMyLLecTBa WU HeAOCTaTKM, COBPEMeHHble MOoAXOAbl K pa3paboTke, a
Takxe TpeboBaHMSA, KOTOPble MPEABABAAIOT K HUM NPaKTUUYECKNe XUpypri.

KnioueBble cnoBa: WMMANAHT, NpOTe3, NOAMMNPONUAEH, LWOBHble MaTtepuansl, refnb, MembpaHa,
XVMpYpruyeckne matepuanbl, MTHOPOAHbIe Tena, 6UOCOBMECTUMOCTb, PeaKLNsa TKaHewn

Summary

In modern surgical practice is widespread use of various kinds of products, which are implanted to the
patient's body as a foreign body to repare a lost due to injury or disease structure or function. These
include: suture materials, various types of prostheses and technological devices, allowing precision to
restore the broken body and work. This review highlights important the import-substituting products, the
comparative characteristics and parameters of implatns, their advantages and disadvantages, modern
approaches to the development, as well as the requirements that apply to them practical surgeons.
Keywords: implant prosthesis polypropylene sutures, gel, membrane, surgical materials, foreign bodies,

biocompatibility, tissue reaction

B noBcegHEBHOW MpakTUKe Kak o6LWero xupypra, Tak U
CneunanucT y3koro npoduns, HaxoaaT NpUMeHeHe pasnuyHble
3HAONPOTE3bl, MPUMEHSIEMble ANS KOMNEeHCAUWM YTpaYeHHbIn
AN 0CNABNEHHON CTPYKTYPbl TKAHEN U OPraHoB, a Takxe W ux
yHKUMA. COBPEMEHHbIV Hay4Hbli Mporpecc, BO3HUMKHOBEHME
HOBbIX XUMWUYECKUX U 3INEKTPOHHbIX TEXHOMOruUW, NOo3BONSET
BWETb, YTO Ha PbIHKE W3AeNWN MEeAMLUMHCKOrO Ha3HauyeHwus
eXelHeBHO MOABMAITCA BCe HOBble U HOBble MPOAYKTbI.
ApCeHan XxMpyproB paclWmpseTcs C KaxablM [JHEM, Mo3BONAs
npeaoTBpallaTh M BbIEUYMBATb COCTOSIHUSA, KOTOPbIE B MPOLLIIOM
CYnTANNCh HeKkypabenbHbIMK, CYLeCTBEHHO yny4waThb
pe3ynbTaThl NeYeHus pasnuyHbiX 3a6onesaHnin [4, 6, 9]. OgHako
NOSIBNEHME HOBbIX W3AENWN, HOBbIX MNPUHUWNOB BeAeHUs
nauveHToB, paclimpeHue cep UX NPUMEHEHUS U MEAULNHCKIX
noKasaHui TpebyeT BCECTOPOHHErO M3ydyeHus nx 6e30nacHoCTM
1 cteneHn addeKTBHOCTM [3]. HaKoNNeHHbIN XMpypramu onbiT
NO3BOMSET 3aKNOUNTb, YTO MOAA HA UMMNNAHTLI B pAae Clyyaes
ABNAETCA HeonpaBAaHHbIM U TMNEePaAKTUBHOCTL CMeunanucTos
npu WX  WUCNONb30BAHMM BO MHOTUX 06MACTAX  XWUPYpruu
NPMBOAMT K  BO3HUKHOBEHWIO  OCMOXHEHWW, paHee He
BCTPEYABWMXCA B MEAMUMHCKOW npakTuke. Kak nokasbliBatoT
HekoTopble  uccneposateny,  AeduUUNT  MMNNAHTOB  Ha
POCCUICKOM  pblHKE MOXeT 6blTb  BOCMOMHEH 3a  cueT
OpraHn3aLmnmn 3ameliarLiero MMNopT Npou3BoACTBa [4, 5.

Mpeanpuatne «JIMHTEKC» co3daHo B 1991 rofly n ABnseTca
OAHMM 13 BedyWWX OTeYeCcTBEHHbIX Pa3paboTUMKOB U
Npou3BOANTENEN  CNefyloWUX  XUPYPruyecknx  nonvmepHbIx
MMNNAHTATOB:

-paccacblBatoLmxcs " HepaccachlBakoWMXCs WOBHbIX
MaTepranos C aTpaBMATUYECKUMU UTNAMK 1 B BWAe NUraTyp, B
TOM YKcne co CneunanbHbiMU CBONCTBAMU,

-CeTyaTbiX IHAONPOTE30B ANA repPHUONNACTUKY;

-yCTPOWCTB  ANS1  XMPYPrUyeckoro neyeHuWs CTPecCoBOro

HeAEePKAHNA MOUN Y KEHLLMH U MYXUUNH;

-CeTYaTbIX 3HAOMPOTE30B ANA PEKOHCTPYKTUBHOM XMPYpruu
Ta30BOro fAHa (omepaTUBHOW KOPPEKLMUW OMyLIEHUA OpraHos
Manoro Tasa Yy eHLVH);

-3H0MNpPOTE308B ana NNacTuKy
MEXMNpeACepaAHbIX  Meperopoaok  u
KPOBEHOCHbIX COCY/OB;

-MPOTUBOCNAGYHOIO rens «Mesorenby.

Ona Bblbopa WMMNNAHTATOB, AAeKBATHbIX B TOW WAW MHON
XUPYPTrUYECKON cuTyaumm, HEeo6X0aMMo 3HaHue
(DYyHOAMEHTANbHBIX 3aKOHOMEPHOCTE PearMpoBaHWsa Ha HUX
opraHusma [3, 7, 9].

O6uwwme TpeboBaHMA K NOMMMEPHbBIM UMMNIaHTaTaM

-61M0COBMECTUMOCTb (B Maeane — 6UOUHEPTHOCTD);

-onpefeneHHble MU3nKo-MexaHnyeckne CBONCTBA;

-YCTONUYMBOCTb K MHMLMPOBAHUIO;

-CNOCOBHOCTb / YCTONUMBOCTb K 6UOAECTPYKLINY;

-MUHUMANbHAA MATEPUAN0EeMKOCTb;

-yA06CTBO NPYMEHEHWS;

-3KOHOMMYECKan AOCTYNHOCTb [9].

IMNnaHTaThl  OTAWMYAOTCA Mo Cnocoby  Npou3BOACTBA
(xuMnueckas, mexaHuueckas WAW TEeKCTUbHAA TexXHOMorus),
CTPOEHWI0 (BA3aHble, HeTKaHble, MNeHOYHO-MOPUCTbIE,
MOHOMUTHbIE),  BUAY  nonumepa  (monuTeTpadTop3TUIEH,
NOMUMNPONUAEH, NoNu3TUAeHTepedTanar u ap.), CTPYKType HUTH
(MOHOHWTKW, KOMMAEKCHbIE, MCEeBAOMOHOHUTU), CMOCOBHOCTU K
6uomectpykunn  (HepaccacbiBalouecs, — paccacbiBalolimecs,
4acTUYHO  paccacbiBalolmecs),  KOHCTpyKuum  (nnockue,
o6bemHbie) [1, 3, 9]. B page cnyyaeB onpedeneHHbit nHTepec
NpeacTaBnAoT aHTUMUKPOBHbIE 1 MHOTOCIONHbIE UMMNAAHTATbI

MEMOKeNyno4KoBbIX,
60KOBbIX  AedeKToB
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Ta6n. 1. ACCOPTMMEHT LIOBHbIX MaTepnanos

0
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Puc. 1 Cpokun 61oAeCcTpyKLUN NONUMEPHbIX HUTEN
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@ oteps 50% npoyHocTn

60 70 80 90

CyTKU

ONontoe paccacbiBatne

C NPOTUBOCMAGUHbIMU (AHTUALME3NBHbBIMM) CBOMCTBAMM [2, 5].

BYOCOBMECTUMOCTb - CMOCOBHOCTb MaTepuana Bbi3biBaTh
npueMnemMylo  peakuuio TKaHem B KOHKPETHbIX YCI0BUAX
npumeHenus. OHa onNpeaensieTcs, B OCHOBHOM, MNPUPOAON
nonumepa ¥ yBeNUUWBAETC B pAdy: NONu3TUAeHTepedTanat
(NaTo, nonuacup, naBsCcaH), nonunponunex (nn),
nonusuHunuaerdtopua  (MBAD) u  nonuteTpadTop3TUNEH

(NT®3), npenmyLeCTBEHHO MNPUMEHSAEMbIX ANs NPOU3BOACTBA
ymnaaHTartos [3, 7.

MNnaHTaTbl AOMXKHbI, B OCHOBHOM, BbIMOMHATb NPOYHOCTHbIE
QyHKLUMY 3amelllaemMblx TKaHen v opraHoB. o KpanHen mepe, B
6nvKanem nocneonepaunoHHom nepuoae [9].

Monukanpoamug (kanpoH), [OCTaTOYHO WNPOKO
NPYMEHSAOLIMIACS B BUAE WOBHbIX MAaTEPUANOB 13 KOMMIEKCHbIX
N MOHOHUTEW, MPAKTUUYECKN He UCMONb3YIT AN U3roTOBMEHUS
MUMMMAHTAaTOB B CBSA3M C MOCTENEeHHOW TUAPONUTUYECKON
NecTpykuuen nonvmepa nofd AEWUCTBMEM TKaHEBbIX XWUAKOCTEN,
COMPOBOX/AOLLIENCA CHMKEHMEM NMPOYHOCTM U MACChl U3Aenus.

YCTONUYMBOCTb K MHDULMPOBAHMNIO TAKXE 3aBUCUT OT NPUPOADI
nonmmepa, Ho B GOMblUEN CTeNeH OT MOPUCTOCTY VMMMaHTaTa.
BO3MOXHO WMHGUUMpOBaHWe MaTepuana C pa3mepamu nop
MeHee 15 MKM, TaK KakK B HWX JIerko  npoHuKaroT
MUKpOOpraHuambl (pasmep nopagka 1-2 MKM), HO He MOryT
nonactb makpodary (18-35 Mkm) 1 nenkounTbl (15-20 MKM), YTO

npenAaTcTByeT pPasBUTUIO  3EKBATHOrO WMMYHHOTO OTBeTa
opraHu3Ma Ha Bo36yauTener. Hanuume B paHe NWUTaTeNbHOW
cpenbl v 6naronpusTHas  Temnepatypa  CMoco6CTBYHOT

KOMOHM3ALUMM MMNAAHTATa MUKPOdIopo [9].

YactuuHo paccacbiBarolimecs (obneryeHHble) u3genns Ha
MOMEHT  YCTAHOBKM  MMEIOT  HeobXOAUMYI0  MPOYHOCTb U
XECTKOCTb, KOTOPble N0 Mepe OMOAECTPYKUMM MNOCTENEHHO
CHMKAIOTCA U UX (DYHKLUMWN NPUHMMAET Ha Ceba COeAUHNTENbHO-
TKaHHbIN pybel, PopMUPYIOWLMIACS BOKPYT MMNIAHTaTA.

MaTepuanoemkoCTb MOXHO TakXe CHM3UTb 3a CYET CO3AaHuA
6onee NOPUCTON CTPYKTYPbI MMNNAHTaTA.

CnegyeT  OTMeTWUTb, YTO  ANA  MAOCKUX  KOHCTPYKUWK
MMNNaHTaTa MNoA MaTepranoemkoCTblo MNpaBuUfibHee KMeTb B
BUAY He Maccy eAuMHMUbl  NNoWagun, TaK  Ha3blBaemylo
«MOBEPXHOCTHYH MIOTHOCTb», OLEHMBAEMYD B /M2, @ MOJHYH
NOBEPXHOCTb 3M1eMEeHTOB, 00pa3yloWnX euHNLY ero naoLwaan.
3T0 06yCcnoBMEHO, C OJHOW CTOPOHbI, TeM, YTO KOHTaKT C
OpraHM3MoM  MPOUCXOAWUT NO  MOBEPXHOCTU  CTPYKTYPHbIX
3M1eMEHTOB, a C [Apyro - KpauHe pPasnMYHON YAenbHOU
MAOTHOCTbIO Matepuanos (MM - 0,92 r/cm3; NMITO - 1,38 r/cm3;
NBA® - 1,78 r/cm3; NTD3 - 2,2 r/cm3).

Takum o06pa3om, abCOMOTHO OAMHAKOBbIE MO pa3Mepy U
CTPYKTYpEe MMMNNAHTaTbl MOryT 60nee Yem B [iBa pPasa OTIMYATbCA
no Macce, a 3HaYuT, W MO MOBEPXHOCTHOW MAOTHOCTU.
CpaBHeHWe MaTepranoemkocT No MOBEPXHOCTHOW MAOTHOCTM
KOPPEKTHO TOMbKO ANA UMNNAHTaTOB W3 OJHOr0 nonumepa u
0AIMHAKOBOTO CTPOEHNS.

MPUYNHBI XPOHMYECKOTo BOoCcnaneHusa n gunbposa
XapaKTepI/ICTI/IKI/I WMNNAHTATOB, BAMAOWME HaA peakuunto

innova-journal.ru

TKaHen opraHnsma:
-XmMpnyeckasa akTUBHOCTb,

-PUTUNBHOCTD;
-aTpPaBMaTUYHOCTb.
Xumunyeckas AKTUBHOCTb MMnNnaHTaTa obycnosneHa

NPoAYyKTaMU TMAPONU3a, OKUCNEHUA U APYrUX B3aMMOLENCTBUN
nonumepa C TKAHEBbIMW HKWMOKOCTAIMW, B pe3ynbrate yYero
BbILENSIOTCSH ONUIO- M MOHOMEPbI, KaTasn3aTopbl U aKTUBATOPDI,
CBETO- W TepMocTabunu3aTopbl, NAACTUPUKATOPbI, a Takke
Apyrue UHrpeaueHTbl ¥ NpUMecu. BbIPaXEeHHOCTb  Kancynbl
NponopuMoHanbHa KoNMyecTBy W TOKCUYHOCTU BblAeNsemblx
VIMNNAHTATOM aKTVBHbIX BELLECTB.

@UTUABHOCTL  0BYCNOBMNEHAa  cunamy  MOBEPXHOCTHOrO
HATSKEHNS TKAHEBbIX XUAKOCTEN, MPOHMKAKOWMX B Kanunaspbl
MMNNaHTaTa, ¥ NepeaBUKEHNEM KX HA AONbHO 3HAYWTENbHble
PACCTOAHMA. TaK LWBbl KMLIEYHbIX aHACTOMO30B U OplOWHas
MoNoCTb MOryT WMHMPUUMPOBATLCS  KULWEYHbIM  COAEPKUMBIM,
NPOHMKAWMUM 33 cYeT DUTUNBHOCTY NO XUPYPrUUYECKUM HUTAM
[9].

ATpaBMaTWyHble  Kpas M MOBEPXHOCTU  MMMNNAHTaTa,
MOMyYeHHble TEM WUAW  WHbIM CNOCOOOM, He TpaBMUPYHOT
OoKpyXatoLime TKaHu.

000  «/luHTeKC»  BbIMyCKaeT  HepaccacbliBalwmecs

paccacbiBatollneca WOBHble maTepuarnbl C aTpaBmMaTn4yeCKnmmn
nrnamm n B Buae nnuratyp B CTepuUNbHOM UCNONMHEHNW.

FepHuonnacTuka VYporuHekonorus
3cchun YpoCnuHr
YHuhnekc YpoCIMHT MyXXCKO
dnexcunex Mensukc
JcnaH TmHednekc
DTOP3IKC

Ewe oaHWM HanpasneHvem pestenbHoct OO0 «JTMHTEKC»
ABNAeTca pa3paboTka UM BbIMYCK MOAUMEPHbIX  CeTYaTbIX
3HOOMNPOTE308 (MMMNNAHTATOB) AN MAACTUKA OMOPHbIX MATKNX
TKaHEen B FepPHUONOMMN 1 YPOTUHEKONOTUN:

YCTQHOBNEHO, 4YTO B  Haubonblien
TEXHNYECKMM TpeboBaHMAM oTBevaT
W3roTaBnMBaemMble  METOAAMU  TEKCTUAbHOW  (TPUKOTaXHOM)
TEXHOMOTUM C  MCNONb30BAHMEM OCHOBOBSA3AHbIX CTPYKTYP,
06ecneynBalolMx MM MPOYHOCTb, CTABGUNBHOCTL Pa3mMepoB U
HepacnyckaemocCTb kpaes nNpu paspesanun [12].

MexaHnuyeckne CBOMCTBA 3HAOMPOTE3a OMNpeenstoTcs ero
CNOCOBHOCTbID MPOTUBOCTOATL BO3AEUCTBUIO BHYTPUOPIOLIHOMO
WAV MHOTO AaBMeHUs, T.e. CTPYKTYpa CETYATOro NOM0THA JOMKHA
06n1aatb MPOYHOCTbIO U OrPaHUYEHHOW PACTHKMMOCTbIO BO
BCEX HanpasneHusx. 3710 CBOMCTBO [oCTUraeTcs
MCNONb30BAHNEM onpeaeneHHbix BMAOB HUTEN 7
nepenneTeHni, a Takxe cneuunanbHon Tepmoo6paboTKon, pe3ko
CHUXaKLWen NoABMKHOCTb NIeTeNbHON CTPYKTYPbI.

CTeneHn  MeguKo-
3HA0MNPOTE3bI,

Hamnbonee pacnpocTpaHeHbl B HacTosllee Bpems
3HOOMNPOTE3bI n3 NoAUNPONUNEHOBbIX MOHOHUTEN.
Monunponunex obnagaet BbICOKOW 6ronornyeckomn
MNHEPTHOCTbIO " YCTONUYNBOCTBIO K 61oaeCTPYKLUNN.

OCHOBOBSi3aHas TPUKOTAXHas CTPYKTypa CeTYaTbiX MOMOTeH
[aeT BO3MOXHOCTb BapbMpOBaTb MPOUYHOCTHbIE CBOWCTBA,
MaTepuanoemKkocTb, MOPUCTOCTb, PACTHKUMOCTb, 31ACTUUHOCTD,
a Takxke 06ecrneynBaeT HepacnyckaemoCTb 1 MPOYHOCTb KPaes.
MOHOMNTHOCTb 1 TMAPOGOBHOCTb, @ TaKKe MpeaenbHo manas
NOBEPXHOCTb MM MOHOHWTER NpenaTcTByeT WHMULWPOBAHNIO
SHAOMPOTE30B, M MO3TOMY B C/ly4ae HArHOEHUA BO3MOXHO
BeAaeHne 60MbHOrO ¢ MHAUUMPOBAHHOW pPaHOM MO O6bIYHON
cxeme 6e3 yganeHus umnnadTara [11].

MM 3HAONPOTE3bl UCTMONb3YIOT ANA OMNepaTuBHOMO NeyeHuns
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06nactb
npUMeHeHus
dukcauns
3H0MNPOTE30B-CETOK
KunlleuHbii Wwos:
TOHKas KuLIKa

OnTUManbHbIl BbIGOP

YnbTpacop6 4/0-3/0
(oaHOpAAHbIN
HenpepbIBHbINA WOB)

x

=

& Toncras YnbTpacop6 4/0-3/0 -
Z  Kuwka nepebIn pag +

= MNrA 3/0 BTOpon pag
xR

<

S

I Kenyaok YnbTpacop6 4/0-3/0 -
S nepBbIN pag +

MrA 3/0 - BTOpON pag

®Topakc 2/0-3/0, YHudnekc 2/0-3/0,
MoHodun 2/0-3/0

JAonycTumbiii Bbi6op HepekomeHayemblii
BblIGOP

KanpoH, naBcaH, wenk

MNrA3/0 (ogHopaaHbIiA
y3710BOWA WOB);
MoHocop6 4/0 (ogHOpAAHbINA
HenpepbIBHbIN WOB)
MrA3/0 (nepebint pag -
HenpepbIBHbI, BTOPON paf, -
y3N10BOA);

KanpoH, naBcaH, Wenk, KeTryT —
Tem 6onee, ecnv NPUMEHSOT
MHOTOpPSiAHbIE WBbI

KanpoH, naBcaH, Wwenk, KeTryt

MoHocop6 4/0 - nepBbint psg + MIA

3/0 BTOpOW psAg
MrA3/0 (nepBsbiii pag -
HenpepbIBHbIN, BTOPOW psj, -
y3/10BOiA);

KanpoH, naBcaH, WenkK, KeTryT

MoHocop6 4/0 - nepBbin psg + MIA

YXenuHble nyTu YnbTpacop6 4/0-5/0
AnoHeBpo3 6e10ii NNHUM
xuBoTa (nocne cpeanHHom
nanaporomuu)

OnopHble MATKNE TKaHW
(chacumu, mbiwuLbl)

MoHocop6; MoHoun;
YHudnekc 0-1

Ha chacumm ¢ BbipakeHHON
MeXaHNYeCKOIN Harpy3Kowm —
®dTop3akc 2/0-3/0
Ha octanbHble hacumm - MrA

2/0-3/0
Ha mbiwybl — NMrA-panug 2/0-
3/0
Koxa:
06blYHbl€ Y310BbI€ LWBbI ®Topakc 3/0
KOCMETNYECKUIA OB YnbTpacop6 3/0

(HecbeMHbIN);
YHudnekc unn Mosocun 3/0
¢ thukcaTopamu (CbeMHbIiA)

MoueBblBOAsAWME
nyTu
YalleyHO-N0XaHOUYHas CUCTEMA,
MOYETOUHNKM
MoueBoin ny3bipb
MoueuncnyckaTenbHbli KaHan

YnbTpacop6 4/0-5/0

YnbTpacop6 4/0

CocyAmncTbIN WOB YHudnekc, MoHodun

MrA-panug 4/0 (HecbeMHbliA);

MraA 2/0, Ynotpacop6 3/0

3/0 BTOpOW psAg
MrA 4/0-5/0
MoHocop6 5/0
®Topakc 0-1-2

KanpoH, naBcaH, Wwesnk, KeTryt

KanpoH, naBcaH, wenk, MrA,
YnbTpacop6

dTop3akc 2/0-3/0 KanpoH, naBcaH, Wwesnk, KeTryt

Mra
KanpoH, naBcaH, Wenk, KeTryT,

NaBcaH, KanpoH 3/0

®Topakc 3/0 (cbemHbIn)

Nnras/o-5/0 KeTryTt
Ketryt
MrA 3/0-4/0; KeTryt

MoHocop6 4/0

PTOp3KC KanpoH, naecaH, wenk

BCeX BWOOB rpbbk. OfHAKO 6a30Bble KOMMepYeckue CeTku
M3roTaBAMBAKOT, B OCHOBHOM, U3 MOHOHUTEN AnameTpom 0,14-
017 MM («Tsxenbie» 3HAOMNPOTE3bl), YTO 06ecrneynsaeT um
NMPOYHOCTb B HECKONIbKO Pa3 NpeBOCXOAALYI0 MUHUMANbHO
HEOoOXOAMMYIO, @  TaKKe  Ype3MepHyl  XeCTKOCTb K
maTepuanoemkocTb. B pesynbrate, 3TO  MPUBOAUT K
POPMMPOBAHMIO MAOTHBIX PYOGLOBbIX TKaHeW, AedopMUpyoLLmnX
CeTKY, CMOCOBCTBYIOWMNX BO3HUKHOBEHWIO YyBCTBA WHOPOAHOMO
Tena B OPIOWHOW CTEHKE U OrpaHWYeHunto ee MOABMKHOCTU.
IMEHHO  CcOKpalleHne  CeTKM  ABMAETCA, N0  MHEHUIO
6GONbLIMHCTBA XWPYPros, MNPUYMHOW peuuanMBa rpbbku. B
3KCNepUMeHTaNbHbIX MCCNeAoBaHNAX Obl10 Noka3aHo, yto [N
CeTKa nocne 4-x Hegenb MMNAAHTALMN COKPALLaeTCs B pa3mepax
Ha 30-40 % OT cBOEro nepsoHayanbHOro pasmepa. Mpu 6onee
LONUTENbHBIX CPOKax «CMOPLMBAHME» CeT4aToro 3HAOMNpOTe3a
MOXeT JOoCTurathb 60 %. MonaratoT, YTo OKATUIO NOABEPraeTca He
cama ceTka, a ubposHble pybLOBble TKaHW, KOTOPbIMYU
npopactaeT  3HAOMPOTE3,  YTO  ABAAETCA HOpPManbHOM
dursmnonoruyeckon peakuven co3peBaHusa
COEfIMHUTENbHOTKAHHOTO pyb6La. YCTaHOBMIEHO, YTO TxXelble
3HOOMPOTE3bl  BbI3bIBAIOT  BbIPAKEHHYIO  BOCMANUTENbHYIO
peakuuio, COMPOBOXAALLYIOCH o0bpasoBaHuem rpyéon
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pybuoBOW Kancynbl, a, CNeaoBaTeNnbHo, nofBepraetca 6onee
CUNBbHOMY «CMOPLLMBAHNIO» [13].

MocnegHnn akTop TpebyeT YCTaHOBKM TAXEMNbIX CETYATbIX
IHAOMPOTE30B 6ONbWMX PA3MEPOB C 3aX0A0M 3a Kpas paHbl A0
5 cMm. 370, B CBOK OuYepefb, MOBbIWAET TPAaBMATUYHOCTb
XUPYPrnyeckoro BMeLlaTeNnbCTBa, OrpaHMumMBaeT MOABMKHOCTb
OPIOWHON  CTEHKW, BbI3bIBAET MOABMAEHWE napecTesun u
60NeBOr0 CUHAPOMA, CBSI3aHHbLIX, B TOM u4ucne, C 6GOMblIOW
MaTepranoemMKoCTblO M KeCTKOCTbIo MM 3HLO0NPOTEe30B.

«JIMHTEKC» CneunanusnpyeT BbiNMyckaemble 3HAOMNPOTE3bl C
yueTOM 0COBEHHOCTEN KOHKPETHON X1PYPrinyeckon cutyaunm [9,
14].

Kak BMAHO U3 Tabauubl 3, C YyBeNMYeHMeMm AuameTpa
MCNONb3yemMon HWUTW 3aKOHOMEPHO YBeNWYMBaeTCs TOMLWMHA,
NOBEPXHOCTHasA  MMAOTHOCTb, MPOYHOCTb MPU  OJHOOCHOM
PACTSXEHWU W NPOAABAMBAHMU LIAPUKOM, HO YMeHbllaeTcs
NOPMCTOCTb 3HAOMPOTE30B.

MPOYHOCTb AAXKe Nerkux 3HAONPOTe30B Icdhnn NpakTUveckn
BBOE MPEBbLIWAET MWUHUMANBLHO AOMYCTUMYIO ANs HEGONbLINX

rpbk (16 H/cm) w BnNoTHyW npubnuxaerca k 32 H/cm,
PEKOMEHYeMbIM [/ CETOK MPU KPYMHbBIX TPbIKAX.
N5 GONMbWWHCTBA  FEPHWOMNAACTAK  MOAXOAWUT  3ccun
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Ta6nuua 3. OCHOBHble xapakTepucTuku MM 3HA0NPoTE30B «/INHTEKC»

XapaKTepucTuku 3HAONPOTE30B MHednekc Moaudmkauus sngonportesa ccun
(cynepnerkwii) nezkuii cmaHdapmHbiti msxenbili
[lnameTp MOHOHUTU, MM 0,06-0,07 0,09-0,10 0,11-0,12 0,14-0,15
TonwmHa, Mmm 0,29 0,38 0,50 0,65
MoBepPXHOCTHAA NNOTHOCTb, I/ m? 21 36 62 95
06bemHas nopucTocTb, % 96 92 85 80
[poyHOCTb NpU NpoAaBANBaHUM WApPUKOM, H 169 266 483 532
[pOYHOCTb NPU OAHOOCHOM PACTAXXEHUUN BAOSb 30,1 30,7 54,4 96,2
neTenbHOro paaa, H/cm
[MpOYHOCTb NPU OJHOOCHOM PACTSXXEHUMN BAOMb 21,1 29,0 441 83,9

neTenbHOro crton6buka, H/cm

CTaHAapTHbIM 13 MM MOHOHUTeW AnameTpom 0]11-012 mm. C
Lenbio nyywen KOHTPACTHOCTM Ha paHeBoM (hoHe, yaobCTBa
OpWeHTauumn B paHe, 06MeryeHns BblKpanBaHUA U HaNoXeHus
WBOB, CETKY U3roTaBnnBaloT 6eno-cuHen (nonocaton). Mpu 3Tom
He CHWXKaeTca NpO3pavHOCTb  CeTKM W He  yxyawaetcs
BM3yanu3auus noanexauiux TkaHen Bo spems onepauun [9, 111.

B CNOXHbIX KIUHWYECKMX Cnyvasx CneayeT WCnonb3oBaTb
3cun TAXenbln. 3ITO 6Gonee MNPOYHbIN 3HAonpoTe3 u3 (M
MOHOHUTK AnameTpom 0,14-0,15 mm.

Korga HeT Heob6xoAWMOCTM B TKENbIX WAW  CTaHAAPTHbLIX
3HAonpoTesax B BMAY  MX  M36bITOYHOW NPOYHOCTH,
LlenecoobpasHo MCMonb30BaTbh 3HAONPOTE3 3ChUN Nerknn u3
MM MOHOHUTK AnameTpom 0,09 MM.

Cynepnerkue TN 3HOONPOTE3bl [MHE(NEKC UCNONb3YHT Npu
XUPYPruyeckom feveHnn nponanca OPraHosB Manoro Tasa Yy
XEHLUWH, rae He BO3HMKAeT BONbLINX CHIOBbLIX HArPy30K.

Mpu n3ydyeHun csoucts [BAD MOHOHWTEW, WCNONb3YEMbIX
TaKKe ANA W3roTOBNEHWUA LWOBHbIX MaTepnanos, YCTAHOBMEHO,
uyTo OHM o0bnafgatT 6o0nee BbICOKOW  3MACTUYHOCTBIO U
6110PE3NCTEHTHOCTbIO, yem noNMNPONUNEHOBbIE, npu
aHanoruyHom NPOYHOCTY U CKNOHHOCTU K MHAULMPOBaHWMIO [14].

JHponpoTtesbl  u3  MBAD MOHOHWTEW, B OTIUuYMe OT
NOMUNPONUIEHOBbIX, HE  CoAaepXaT nnacTuukatopos U
ctabunusatopo, a N0  6GMOCOBMECTUMOCTU  BMIOTHYIO
npunénmxatTca K Hambonee NHEPTHbIM

nonnTeTPadTOPITUIEHOBLIM MaTepUAnam.

JHAONPOTe3 C  Ha3BaHvem YHUdNeKc, pa3paboTaHHbIn
«JINHTEKC», ABMAAETCH NpeacTaBUTeNneM HOBOTO MOKOMeHUs
NOMUMEPHbIX 3HAOMNPOTE30B U3 MOAUBMHUNUAEH(NTOPUAHBIX
MOHOHUTEN. JKCMEPUMEHTANbHbIE W KNWHWYECKME WUCMbITaHUS
nokasanu, yTo npvmeHeHve ZlaHHoro 3HOoMNpoTesa
COMpoBOX/JaeTcs 06pa3oBaHMEM TOHKOW, TMOGKOW W MPOYHOM
COeMHUTENBHOTKAHHOM Kancynbl npwu MUHVManbHOM
KOMMUECTBE MMMNAHTAT aCCOLMMPOBAHHbBIX OCTOXHEHM [12].

CneflyeT OTMETUTb, YTO Ha (hOPMMPOBAHME Kancylbl BAUSET
KaK mpupomga Mcnonb3yemoro nonumepa (610COBMECTUMOCTD),
Tak ¥ MaTepuanoemMKoCTb 3HAONpoTe3a. B  pe3ynbraTe,
npaKTUYecku OfINHAKOBble TOHKME " Msrkue
COeMHUTENbHOTKAHHbIE KaMCyMbl MOMyYarTCs Yy 3HAOMPOTE30B
13 NN MoHOHMTU guameTpom 0,09 mm (Acdun nerkuin) 'y NBAD
3HOOMPOTE30B M3 MOHOHUTW AnameTpom 012 mm (YHudnekc
CTaHAAPTHbIN).

B cpoks Ao 5 neT npeb6biBaHUS B TKAaHAX OpraHuMama He
HabMOaNoCh CHWXeHUs npoyHocTn MBAD MoHOHUTEW. B
[OaHHbIX 3KCMEePUMEHTANbHbBIX ¥ KIMHUYECKMX UCCNefoBaHUN
6bIN0  OTMeYeHo, uTo VYHudnekc, B oTauume oT [N
3HAOMNPOTE30B, NPAKTUYECKU He Bbl3blBaeT 06pa3oBaHUs Cepom

W MUHMMANbHO MOABEPXEH «CMOPLUMBAHUIO» W COKpaLieHUIo
pasmepos.
CpaBHUTENbHOE  M3ydeHMe  KeCTKOCTW  3HAONPOTe30B

YHudnekc v 3cdun, n3roToBAeHHbIX U3 MOHOHWUTU AMAMETPOM
02 MM, onpeaensemor MeToAoM M3rmba KOHCOMM, MoKasano,
UTO XECTKOCTb nocneaHero 6onee yem sasoe (26 cH-mm2 n 10
CH*MM2, COOTBETCTBEHHO) MpeBbllaeT 3TOT MoKasaTenb ANd
YHudnekca.

Taknum  06pasom,
PyHKUMOHANbHbIE
CTeHKMW.

YHUNEKC cuuTaeTcs ONTWMArbHbIM - 3HAOMPOTE30M  ANs
CNOXHbIX Cnyyaes, Hanpumep, AN MNNACTUKU  PeLuanBHbIX
nocneonepaunoHHbIX BEHTPANbHbIX FPbIX.

JHponpoTesbl dDnekcuneH, n3rotoBneHHbie u3 MM wn MNBAD
MOHOHUTEW NpU COOTHOWEHUN OT 11 A0 3:1 COOTBETCTBEHHO,
06/13aeT BbICOKOM MMOBKOCTbIO B COYETAHUU CO CTabUNbHOCTLIO

ncnonb3oBaHme  YHudnekca ynyywaet
CBOMCTBA  C(POPMUPOBAHHOW  GPIOLIHON

CTPYKTYpbl, UTO [AenaeT ero u4pe3BblYalHO yAOGHbIM B
MaHUNYNALUAX.

JHAonpoTesbl  JcnaH  ¥3  NonuachupHbix  (NaBCAHOBbIX)
KOMMMEKCHbIX HUTeN, OTIMYATCA  MATKOCTbIO U XOpOLen
MOLENUPYEMOCTbl,  OMOCTABMNBHOCTBIO,  MPOYHOCTBIO U
3MaCTUYHOCTbIO, YTO MO3BONMAET  UCMONb30BaTb WX Mpu
onepaTuBHbIX BMeWATeNbCTBAX B  CUTyaUUsX, Tpebyulnx

NPUMEHEHUA MATKNUX (HEXHbIX) UMMMAHTATOB, Hanpumep, npu
rpbhKax NULLEBOAHOMO OTBEPCTUS Anadparmbl.

JHOONPOTE3bl ICMaH THXKENbI XOPOLWO 3apeKoMeH0Banm
cebs Npy NNacTUKe B CEpAEYHO-COCYANCTON XUPYPrUn.

Hanunumne nop y KOMNMEeKCHbIX NaBCAHOBbIX HUTEN nopsaka 10
MKM MO YKa3aHHOW Bblle NPUUYMHEe OrpaHUYMBaET NpUMeHeHne
MX B YCNOBUSAX OMACHOCTW THOWMHO-BOCMANUTENbHbIX NPOLECCOB.
[na nOBbllWEHNA YCTOMYMBOCTU K WHPULUPOBAHMIO NpK
COXPAHEHWMN MPOYHOCTU, MATKOCTI W XOPOLIEeN MOAENMPYeMOCTH
Ha /NaBCaHOBble HUTU HAHOCAT (TOPNONUMEPHOE TMOKPbITUE
CKD-26 (3ngonpoTes OTopskc) [9, 12].

Mpeanpuatnem paspaboTaHbl ¥ MPOU3BOAATCS 3HAOMNPOTE3bI
YpoCnuvHr  AnAa  XUPYpPruyeckoro  NeveHns  CTPeccosoro
HefepKaHns Moun y HkeHWwwuH. OHWM U3roTOBMEHbl B BuUAe
LenbHOBA3aHOW ceTyaTon neHTbl 13 MM v NBAD MOHOHWTEN, YTO
obecneunBaeT MM BbICOKYID OMOMOMNUYECKYD COBMECTUMOCTD,
yCTOMYUBOCTb K MHGEKUUU, CTabunbHOCTb  CTPYKTYpbl 1
pa3mMepoB, MATKOCTb W aTPaBMATUYHOCTb.

YpoCnuHr yCTaHaBNMBAETCA OMNepaTtuBHbIM AOCTYNOM 4Yepes
paspe3 B MepeaHen CTeHKe Bnaranulia noa CpeaHen TpeTbro

moyencnyckaTenbHOro KaHana. ﬂpl/l NMOBbIWEeHNN
BHYTPUOPIOLWHOIO nasneHus nmnnaHTaT npenaTcreyeT
KayoanbHOMy CMeleHWto cpefHen TpeTu ypeTpbl. Takum
o6pa3oM, 06paslyeTcs  «KOMEeHO»  Mexay — cpefHenm

MPOKCMMANbHON TPETbIO MOYenCnycKaTeNbHOro KaHana, uTo
NPUBOAMT K KPATKOBPEMEHHOMY CMbIKaHWIO ero npoceeta U
npensTCTBYeT NOTEPE MOYN.

BaxHoW 0ocob6eHHOCTblo  YpoCnuHra — ABnsietcs ero
YHMBEPCANbHOCTb — OH  MOXeT MNPWMeHATbCA  Kak B
no3aAnOHHOW, Tak W B TpPaHCO6TypaToOpHOW Moaudukaumm

CNVHIOBLIX OMepauun, npuyem 6€3 UCNONb30BaHUS MNpwu
YyCTQHOBKE  CMeuManbHbiX 3alWTHbIX  YexnoB. IHAONPOTE3
6bICTPO  MPOpacTaeT CoeAVHWUTENbHON TKAHbKD W HAAEXKHO

UKCMpyeTCa K OKPYXalWMM CTPyKTypam. Be3onacHocTb 1
3 pekTnBHOCTL  YpoCnuMHra  MoAaTBepXAeHbl  6onee  uem
NEBATUNETHAM  YCMeWHbIM  MPUMEHeHWeM B Bedywmx
CNeunanm3npoBaHHbIx cTaunoHapax PO.

MIHHOBALMOHHbBI ~ 3HAONPOTE3  ANS  MANOWHBA3MBHOMO
XUPYPrUYECKOr0 NeyeHns HeAepKaHUs MOUU Yy MYyKUUH —
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YpoCANHT MyXCKOW u3rotasnuseaetcs u3 MM u NMBAD MOHOHWTEN
B BMAE UENbHOBA3AHOW KOHCTPYKUMMW W3 [BYX CETYATbIX NEHT,
COEAMHEHHbIX B LEHTpe ceTyatonm nnaowagkon. 3HAoNpoTe3
obnagaer OMOCOBMECTMMOCTbBIO,  BbICOKMMMK  MPOYHOCTHbIMY
XapakTepucTkamu, CTabunbHOCTbIO Pa3MepoB, ONTWMANbHOW
PaCTSHXKUMOCTBIO, MATKOCTbIO M aTpaBMaTUUYHOCTbIO [9].

YCTOMYMBOCTb  NeHT K aedopmaunm 1 Hanuuune
[ONONHUTENbHbIX YCUAMBAKOWMX HUTEN MO3BOASIOT MOMYYUTb
HeobxoAMMoe HaTsHKeHre B NpPoLecce yCTaHOBKM.

mnnaHTat YpoCnuHr MYXKCKOW ycTaHaBnMBaeTcs
onepaTMBHbLIM [OCTYNOM 4Yepe3 MNPOMEXHOCTHbIM paspe3 nog
6yNbO03HbIM OTAENOM YPeTpbl U HaAeXHO dunKcupyeTca 3a
HVKHUE BETBU NOHHbIX KOCTEN.

Co3paeTca Komnpeccua ypeTpbl, 6narofaps yemy npocseT
YpeTpbl  CyxaeTcs ¥ 3TO  MO3BONMAET  MOBPEXAEHHbLIM
COUHKTEPHbBIM CTPYKTYypam 06ecneyrBaTh YAepKaHNE MOUU.

MokasaHnaMM ANA YyCTaHOBKM 3HAOMNPOTE3A ABNATCA Nerkne
N cpeaHune  OpMbl  HedepXaHWs  MouYM Yy NaALMEHTOB,
nepeHecwmnx pafuKanbHyto NPOCTATIKTOMUIO, TYP
NPeAcTaTeNbHOM Kenedbl ¥ 4Ype3nynblpHYl a[eHOMIKTOMUIO.
DU3NONOrNYHOCTb METOAUKIN YCTAHOBKM 3HAONPOTE3a YPOCANHT
MY)XCKOW 1 CTaBWNbHOCTb pPe3ynbTaToB CO3AAKT MPeanochinku
ans BbICOKOW n [I0NTOBPEMEHHOW KMMHUYeCKom
3(hheKTUBHOCTN.

[na  XUpypruyeckod PeKoHCTPYyKUWW Ta3oBOro AHa npwu
nponance OpraHoB Manoro Tasa Yy JKEeHWMWH pa3paboTaHbl K
NPOU3BOAATCA ceTyaTble IHAONPOTE3bl YPOCAUHI1, TuHethnekc u
Mensukc B mMoanUKaUMWM nepeaHnn, 3afHUA U NonHblA. OHK
BblpabatbiBatotca 13 MM n NBAD MoHOHUTEN AnameTpom oT 0,06
0 0,12 mm.

YpoCnnHrl MoXeT O6biTb YCTaHOBMEH Kak MO TpoakapHOM
MeToAMKe, TaK M C UCMONb30BAHMEM TrapryHHbIX W MNPOYMX
UKCUPYIOWMX YCTPONCTB B 3aBUCUMOCTW OT  KIMHUYECKOM
LuenecoobpasHocT. OnepaTMBHbIM AOCTYNOM Yepe3 paspe3 B
nepegHen WAM  3aAHeNM  CTeHKe BRaranua  MMNAaHTart
uKCcMpyeTcs K CaKpPOCMWHAaNbHbIM CBA3KaM. OpurnHanbHas
CTpYKTypa obecneuynBaeT aTpaBMaTUYHYIO YCTAHOBKY
nmnnanTata YpCnmHri 6e3 ncnonb3oBaHUs 3alWWTHbIX YEXT0B.

JHAOMNPOTESbI TnHednexc npefHa3HayeHb ans
XMPYPryeckoro neyeHus LUCToLene, yTepolene, pektouene u
3HTepouene. [vHednekc W3roTaBAMBAOT U3 Cynepnerkmx
CeTyaTbiXx TPUKOTAXKHbIX MNONOTEH, CBA3AHHbIX 13 MM MOHOHUTEN
anametpom 0,06-0,07 mm.

OcHOBOBfA3aHas  CTPyKTypa W WCNOMib3yemoe  Cbipbe
obecneymBaT UM OGMOCOBMECTUMOCTb,  HEpacnyckaemoCTb
Kpaes npw paspesaHuu, CTabunbHOCTb pasmepos,
(hOpPMOYCTONYNBOCTD, MATKOCTb, aTpPaBMaTNYHOCTb "
OTPAHUYEHHYI0  PacTHXKMMOCTb  BO  BCEX  HaMpasBieHusx.
MHedbnekc - cynepnerkue 3HAOMNPOTE3bI (21 r/m2),
obnafjawlmne  UCKMIOYUTENbHOW — TMOKOCTbIO M BbICOKOM
obbemMHONW  nopucTtocTbio.  CoyeTaHMe  [AaHHbIX  CBOMCTB
cnocobcTByeT  POPMUMPOBAHMID  HA  MMMAMAaHTaTe  TOHKOrO,
HEXHOr0 1 PAaBHOMEPHOro COeAnHWUTEeNbHOTKAHHOIO pybua, uTo
CyLeCTBEHHbIM 00pPa30M CHWXAET ollylleHne AuckomcopTta B

Puc. 3. 06pasoBaHme ClINTON CTPYKTYpbl KML, 6e3
NCNONb30BaAHNA CLUNBAKOLWNX ar€eHTOB
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Puc. 2. [IpoTrBOCNaeYHblin renb Mesorenb

MESOIERL"

®
Mesorenb
o ApOTHROCTBGHLIN paccackBauHoA

P
AMHTERC

varoTosneno

NocCneonepaLnoHHoOM nepuoge, CBA3AHHOMO  C
MHOPOAHOrO Tena B opraHu3me naunenTa [3, 5.
3HAONPOTE3bl YCTAHABAMBAKTCA BNATANULHBIM ONEPaTUBHbLIM
[OCTYNOM Ha MeCTO (yHKLMOHANbHO HEeCOCTOATENbHbIX hacLun,
CBA30K W MblLIL, TA30BOTO [1HA U (UKCUPYIOTCA XMPYPruyYecKumu
WBaMM K CTPYKTypam Ta30BOro [Ha, He 3a4e/iCTBOBAHHbIM B
natonoruMyeckoMm npouecce. Takum  06pa3oM,  WMMAAHTAT
3amewlaeT (YHKUMIO MOBPEXKAEHHbIX 30H Ta30BOTO AHA U
No3BONAET NMKBUAMPOBATDL OMYLIEHNE OPraHOB Maoro Tasa.

3HAOMNPOTE3bl MOAENbHOTO pAga [MenBUKC MCMOMb3yloTCa B
PEKOHCTPYKTUBHOW TAHEKONOrUN ANs:

- MOMHbIK — MANoOWHBA3UBHOIO XUPYPrUUECKOro fleyeHns
OnyLLEHNA OPraHoB nepeaHero 1 3aaHero OTAeNoB Manoro Tasa
y keHWWH (uucToLene, ytepoLene, pektoLene, sHtepouene);

- NnepesHNi — ManoMHBA3WBHOIMO XUPYPruveckoro NnevyeHns
OnyLLEHNA OpPraHoB MepefHero OTAeNa Masnoro Tasa y eHWMH
(uuctouene);

- 33QHWA — MANOWHBA3MBHOIO XWPYPrUUYECKOro feyeHns
OnyLLEHNA OpraHoB 3afHero oTaena Manoro Tasa y KeHWMH
(pexTouene, anTepouene).

MenBUKC MOMHBIA  BNAraNuHbIM  ONepaTuBHbIM  JOCTYNOM
YCTAaHABNMBAETCA HA  MecTe  /06KOBO-WeeyHorn  daclum
(nepedHas 4actb) W BRAranUUHO-NPSMOKULIEUYHOW acumun
(3aaHaAs vacTb).

MenBuKC NepeanHnin BRaranuiiHbIM ONepaTuBHbIM JOCTYMNOM
yCTaHaBMMBAETCH Ha MecTe N0BKOBO-LIeeYHON hacumm.

MenBuKC 3afHU  BNAranULiHbIM  ONEPATUBHLIM  JOCTYNOM

Hannymnem

Puc. 4. CeTyaTble MMNIAHTATbl C YCUTIEHHbIMU 30HaMU

OCHOBHAaH «JIerKas» 30Ha

«YCH/IeHHas1» 30Ha

Is6
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Puc. 5. imnnaHTaTt Ans 3amelleHns LMpKynsapHbix AeeKkToB Tpaxeun

yCTaHaBMMBALTCA HAa MeCTO  BAaraiuuWHO-NPAMOKMLWEUHON
acymu.
Me3orenb npeaHasHaueH ans npodunakTuKm

CNankoo6pa3oBaHMs MNocne OnepaTMBHbIX BMELWATEeNbCTB Ha
opraHax, MMeloLllMx Cepo3Hoe MoKpbiTue. Fenb AenCTBYET Kak
NCKYCCTBEHHbI BPEMEHHbIN «6apbep» Mexay NOoBPeXaeHHbIMU
CepO3HbIMM MOBEPXHOCTSIMK, obecneunBas ux 3pdekTnBHoe
pasfeneHne Ha BPEMS 3aXMBMEHUs, a 3aTeM paccacbiBaeTCs.
YMeHblUeHre CAunaHua nOBEepXHOCTeN OpraHoB W TKaHen
CNOCO6CTBYET COXPAHEHUIO WX MOABMXHOCTM U NpensaTcTeyeT
06pa3oBaHNio cnaek. Mo OKOHYAHWUW AEWNCTBUS TeMb MOMHOCTHIO
BbIBOAWTCA W3 OpraHuama [4, 6].

Mpu HaHeceHUM Ha 370POBble YyacTKM TKaHen Mesorenb
CNOCO6CTBYET  YMEHbLIEHMI WX  BbICYWIMBAHMA 3@  CcueT
06pa3oBaHmMsa 3aLUTHOTO TMAPOMUIbHOIO o (Hanpumep, npw
IBEHTPALMM KULWEUHMKA).

MpOTUBOCNAGYHbIN reflb He OKa3blBaeT 0OLIETOKCMYECKOro,
annepru3npyroLLero 1 MecTHopasapaXalowero 4encTeus.

Pa3paboTka HOBbIX MOMMMEPHbIX UMNIAHTATOB

MccnefoBaHusa BKIOYAKT Pa3paboTky:

-HOBOrO MOKOMEHNS aHTUMUKPOOGHbBIX WOBHbBIX MAaTEPUANoB
ceTyaTbiX 3HAONPOTE30B;

-CpefCTBa ANd NPOMUNAKTUKM U NeYeHns cnaeyHon 60nesHu;

-remoCTaTUYeCcKnX NUraTyp ANd NapeHXNMaTo3HbIX LWBOB;

-CeTyaTbIX 3HAONPOTE30B C YCUNEHHBIMW 30HAMK;

-UMNMAHTATOB ANS  3aMeLWeHus LUUPKyNapHbIX AedekTos
Tpaxew.

MonyyeHsl AHTUMUKPOGHbIe paccacbiBatoLimecs
NOAUTMUKONUAHBIE HUTW C GUOAErPaaupyWMM NOKPbITUEM,
cofepxaluum MWUPAMUCTUH.  30Ha  YrHeTeHus pocTa
MUKpOdopbl Ha TBEPAOW NUTATeNbHOW cpefe A0 8,5 MM.

OCHOBHOW  MPUYMHOW  PELUAMBOB, BO3HMKAKOLWMX NP
MMnaaHTaLmm ceTyaTbix 3HAOMNPOTE30B, ABnseTca
NHPUUMPOBAHUE WX  MyTEM  KOMOHM3aUUW  MOBEPXHOCTU
naToreHHbIMU  MWKPOOPraHuW3Mamy,  obpasylowmumy  Tak
Ha3blBAEMYIO «6MOMNNEHKY».

Mostomy  LEenecoobpasHo

BKMOYEHME  aHTUCENTUKOB B

NONIVMEPHYIO matpuLy, 0Ka3blBaKoLLYI0 AHTUMUKpPOBHOE
[eicTBMe Ha «OMOMNMEHKY» W3HYTPUM — C  TMOBEPXHOCTU
MMMaHTaTa.

Pa3paboTaHbl  aHTUMUKPOGHbIe MM wn  MBAD ceTyaTble
IHAONPOTE3bl C  CepebpsHbiM  HaHOMOKpbITeM (15-30  HM),

C(hOPMUPOBAHHBIM ~ HA MOBEPXHOCTW MOHOHUTEN METOAOM
MOHHO-NNAa3MeHHOro HanblneHus. 3oHa YyrHeTeHus
MUKpONopbl Ha TBEpAOW NMUTATENbHOW Cpefe COCTaBNsAeT 3-4
MM OT Kpas 3Hgonpotesa [1, 2].

C Lenblo CHUKEHUS YPOBHSA Cnankoobpa3oBaHua Ha opraHax,
MMEoLLMX Cepo3Hoe MOKpbITUe, pa3paboTaHa NpPoTMBOCMAEYHAs
mMemb6paHa Ha ocHoOBe XUMNYECKM cwuTon
KapbokcumeTunuennonossl (KML), koTopas 3agaHHoe Bpems
oTaensieT MMNNaHTaT OT CePO3HbIX NMOBEPXHOCTEN, AeNCTBYS Kak
MNCKYCCTBEHHbI BPEeMeHHbIN «bapbep», a 3aTemM npespallaeTcs
B reflb i BbIBOAWUTCA W3 opraHmuama [2, 4].

YMeHblleHre CAnnaHus MOBEpPXHOCTEeW OpraHoB W TKaHew
CNOCOGCTBYET COXPAHEHWMIO WX MOABWMXHOCTM W NpensTcTeyeT
06paszoBaHuio cnaek [4, 10].

Ang  nonyyeHus nNNeHOYHbIX MNPOTMBOCMAGYHbIX MeMbpaH
HaTpuesas conb KML| 4acTMUYHO mepeBOAUTCS B KUCIYHD opMy
" npwu nocnegyowen  TepmoobpaboTke  MNONyYEHHble
KapbOKCUNbHbIE TPYMMbl B3aVMOAENCTBYIOT C TMAPOKCUbHBIMN
rpynnamMm nonumepa, o6pasys BHYTPU- U MEXMONEKyNspHble
cuwwskn (puc. 3) [1].

B pe3ynbraTe Cpok paccacbiBaHUS NPOTUBOCMAEYHbIX NAEHOK
B OpraHuM3ame yBeNWYMBaeTCs C HEeCKOMbKMX 4YacoB [Ans
MCXOAHOW, A0 3-5 CYyTOK ANA MOANMPULMPOBAHHON NNEHKMU.

MpennoXeHo YCTPOWCTBO [N NAPEeHXMMATO3HbIX  WBOB,
npeacTasnsiollee cob6on ABe MOAKNAAKM U3 CynepTsenoro
JcnaHa v NposefeHHyo Yepes Hux MIA NneTeHyo HUTb C ABYMA
3aTyNAEeHHbIMW UMMaMK Ha KOHLAX.

Moaknaaky pacnonaralTcs € ABYX CTOPOH Pe3eLnpOoBaHHOIO
NapeHXMMaToO3HOro OpraHa W MpwW 3aTArMBaHWM HWUTK CO3AAIOT
KOMMPEeCCcMio  KPOBEHOCHbIX — COCYAOB, 4TO  obecrnedymsaer
remocTas.

MMnnaHTaTel ¢ BapuabenbHOW MNOTHOCTbIO (C yCUNEHHbIMK
y4yacTkami) No3BonsioT 6€3 NoTepu NPOYHOCTY B ONpeaeneHHbIx
30HaX CHM3UTb O6LLYI0 MATEPUANOeMKOCTb ¥ B 3HAYUTENbHOW
Mepe n3bexaTb MMNNAHTAT-aCCOUNNPOBAHHbIX OCNIOXHEHNN.

Ha pucyHke 4 npeacTaBneHbl  YCWIeHHble — ceTdyaTble
UMNNAHTaTbl AN NNACcTVKWM NaxoBblX ¥ BEHTPANbHbIX [PbIK.

YCuneHHble  30Hbl  MOMlyYeHbl  BBeLEeHWeM B CTPYKTypy
3HAOMpOTE3a  AOMNOMHUTENbHOW  HepaccacblBalolWencs  unu
paccacbiBatolenca Hutm [14].

PaspaboTaHo yctpoicteo  (puc. 5) Ana  3amelleHus
LUPKYNApHbIX AedeKToB Tpaxeuw, MnpeacTaBastoliee cobou
Pa3oOMKHYTyl0 TpybuaTtyto uYactb u3 [ ceTkm C psgamu
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BbICTYNAloWMX MeTenb, B KOTOpble YynoxeHa kapkacHas [N
MOHOHWTb (AnameTpom 0,8-1,0 MM) MO MPUHLWTNY MeaHAPOBOW
cnupanu ¢ NPoAo/bHbIM HanpaBaeHUeM TPAHCAAUMN ee BUTKOB
) L1arom, COOTBETCTBYIOLLMM aHaTOMMUUYECKOMY PacnofioxXeHUto
XpALLEBbIX KOMew, y Tpaxen yenoseka [16, 17].

IMnnaHTaT yctaHaBnMBaeTCA B ABa 3Tana. Ha nepsom 3Tane
npoTe3 MMNAAHTUPYeTCs uYepe3 Pa3oMKHYTYI0 4YacTb Ha MeCTo
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BbIMOMHAIOT LVPKYASPHYIO pe3ekunio U yaaneHue aeeKkTHOro
yyacTka Tpaxew, 3aTem QOpMMPYIOT AHACTOMO3bl  Mexay
NpPOTE30M U KOHLAMU Tpaxeu.

BHepeHne HOBOrO MOKOMEHWUS MOMUMEPHbIX WMMNaHTaToB
MO3BOMUT 3HAUYUTENIbHO PACWMWPWTL KPYr GOMbHbBIX, KOTOPbIM
BO3MOXHO ~ OKa3aTb  XUPYPrUYeckyl  MOMOUWb,  CHU3WTb
KOMMYEeCTBO PEeLMAUBOB, YIYYlUNTb Pe3ynbTaTbl ONepaTUBHbIX

nedekta Tpaxen. Ha BTOopom 3Tane (nocne npopactaHus
npoTesa COB6CTBEHHbIMU coegnHmnTenbHbIMN TKaHﬂMI/I)

BmellaTenbCTs, a B UTOre — BOCCTAaHOBWUTb pr,ElOCHO6HOCTb n
MOBbICUTb Ka4eCTBO XXN3HU MNaLNeHTOB.
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Pe3iome

B cTaTbe paccMOTpeHbl COBPEMEHHble CMOCOBbI NeveHus MHMEKLMOHHO-BOCNanuTeNnbHbIX 3a6onesaHunm
nepefHero otpeska rnasa. OnucaHbl JOCTOMHCTBA WM HEAOCTATKM KMaccuuyeckow Tepanuu. MpeactasBneHsl
MHHOBALMOHHbIE pa3paboTku B pelleHun npobnembl UHMEKUMOHHBIX 3aboneBaHui rnasa, Takme Kak
Kanam NpoONOHMMPOBAHHOrO AeNCTBUA, Pa3nuUHble BUAbl BMONOMMYECKNX U CUHTETUYECKUX MaTepuanos.
MpeanoxeHa HOBas feKapcTBeHHas opma — MeHKa Ha OCHOBe KapOOKCUMMEeTWALeNItono3bsl,
obnapawllas NpeuMylecTsamyu Mo CPaBHEHWIO C APYrMMKU  CNocobamn nevyeHuns UHMEeKLUNOHHbIX
NpoLLeccos rnasa.

KnioueBble CnoBa: KOHBIOHKTUBUT, NH(MEKLMOHHOE NMOpaXeHue rNa3a, ledeHre, COBPEMEHHOE NeyeHue,
aHTMbaKTepuanbHble Npenaparsl, oTanbmonornyeckas memobpaHa

summary

The article deals with modern methods of treatment of infectious and inflammatory diseases of the
anterior segment of the eye. We describe the advantages and disadvantages of the classical therapy.
Presents innovative developments in tackling the eyes of infectious diseases, such as drops of prolonged
action, different types of biological and synthetic materials. The new pharmaceutical form - a film based
on carboxymethylcellulose, which has advantages compared with other methods of treating infectious
processes of the eye.

Keywords: conjunctivitis, an infectious eye disease, treatment, current treatment, antibiotics, ophthalmic

membrane
NHdekUunoHHble  3aboneBaHus nepeaHero oTpe3ka rfasa  OCTaetcd  OTKPbITbiM.  CambiM  PAcnpoOCTPAHEHHbIM  MeTO[OM
COCTaBAAOT OfHY W3 CamblX PACMpPOCTPAHEHHbIX TPYnn  NeYeHWs  MHMEKUMOHHbIX  MOPaXeHuin rnasa  ABnsercs
3a6oneBaHnn B 0 TaNbMONOrMYyeckon npaktTuke. K gaHHOW MCNONb30BaHME Ma3enW U [NasHblX Kanelb Ha OCHOBe

rpynne 3aboneBaHWil OTHOCATCS MHOXECTBEHHble HO30M10r1K, AHTUOVMOTUKOB PA3/IMUHON XUMUUYECKOW NPUpofbl. MprmMeHeHne

Takme Kak 6nedapuTbl, KepaTUTbl, KEePATOKOHBIOHKTMBWTBI,  [Ma3HbIX Kanenb UMeeT psf Hef0CTaTKOB: ObICTPOE BbiMbiBAHWE
KOHDBIOHKTUBUTBI, yBenTbl 1 Aapyrue [12]. ITu 3abonesBaHuss  NeKApPCTBEHHOrO BELLECTBA W3 KOHBIOHKTUBbLI BMECTE CO CNe3oi
NPeACTaBNAT  CEPbe3HYI  MeOUKO-COLMaNnbHylo  NpobneMy. W NpW MOPraHuu, B CBA3W C YeM, AN AOCTUXeHUs 3PPeKTUBHON
3HauynTeNbHOE UMCIO  06PATMBLUMXCA K O(Tanbmonory no  TepaneBTUYECKOW KOHLEeHTpauuyu BO3HWUKAET Heo6XOAMMOCTb
NOBOAY  WHMEKUMOHHbIX  33a60MeBAHNA  KOHBIOHKTMBbI U YBENWYEHUs KOMMYECTBA UHCTUANALMA npenapata Ao 8-12 pa3 B
pOroBULbl — 3TO  MaLWeHTbl MOMOJOro, TPYAOCNOCOBHOrO  CYTKW;  BbiCOKAas — PE3UCTEHTHOCTb  MUKPOOPraHW3MoB K
BO3PACTa, BbIPWKEHHOCTb )K€ MaTOMOMMYeCcKoro npouecca  aHTWOMOTUKAM, Kpome TOro, akTWBHble BellecTBa npenapata
HEPeaKo CAYXUT MPUUYMHON CHWKEeHUS PaboTOCMOCOBHOCTM M MOTYT  Bbi3biBaTb annepruyeckve peakuuy W paspylwatb
BbIHYX/AEHHOW  CMeHbl  npodeccrn, UTO MOXKET HaHecTu  MepUKOPHEeanbHyto nneHKky [13, 18]. Nmetoumecs

aHTMbaKTepManbHble Ma3n Ha Knaccuyeckon yrneBOAOPOAHOW
OCHOBE ~— TaKke He nNulWeHbl HEAOCTaTKOB, 3a4acTylo OHU
NOLBEPXEeHbl ~ MWKPOOGHOM  KOHTaMUHALWMKM  MNATOrEeHHbIMK
MWUKPOOPraHu3amamu, a obpasyollascs nocne BBeAeHUs Masn B

CYL|eCTBEHHbIN MOTEHLMANbHbIA Ylep6 3KOHOMUKe CTpaHbl [9].
B nocnenHee Bpems 4ncno 60MbHLIX C UHGeKLUen nepeaHero
oTpe3ka rnas3a yBeNU4YMBAETCA, MPU 3TOM A0NA MOPAKEHUN,

06YCNOBMEHHbIX MUKC-MHMDEKUMAMN, pacTeT M npuobpeTaer
xapakTep peunanBrpyloLero XxpoHuYeckoro npouecca [19, 23].

Ha CerofHAWHN feHb, HECMOTPA Ha OTPOMHbIA aCCOPTUMEHT
NIeKapCTBeHHbIX CPEeACTB, BOMPOC KAYeCTBEHHOW  Tepanuu,
TAKTUKN nevyeHmsa n I'IpOCbI/IJ'IaKTI/IKI/I I/IHCbeKLJ,I/IOHHO-
BOCMaNWUTeNbHbIX 3ab60NeBaHnin  nepegHero oTpeska rnasa
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Jeo

rMas MacNsHNUCTas NNeHKa Ha Kakoe-TO BPeMSi CHWKAeT 3peHue.
Takoe  nedyeHne  NPUHOCUT  BOMbHBIM  KOCMETUYeckue
Heyao6cTsal6].

KoHeuHo, aHTMbakTepuanbHble Kanaum U masu Bpag v yTpataT
CBOE 3HayeHue, HO YYWTbIBAA BbLICOKME  TeMmbl Pa3BUTUA
MEeANUMHCKMX TEXHONOTUM, B HACTOALLEe BPEMS yueHble PasHbiX
CTpaH aKTMBHO pa3pabaTbiBalOT HOBble, 6onee 3PPEKTUBHbIE
CNoco6bl COBPEMEHHOTO NleyeHns MHeKUMOHHbIX 3ab6oneBaHuim
opraHa 3peHus. Ha  CMeHy  KNacCMUYeCKOMY  NeyeHuto
aAHTUBaKTEPMANbHbBIMM Kannamu npuxoast METOLUKM
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NPUMEHEHNS KOMOWHUPOBAHHbLIX [NA3HbIX Kanefb, a TaK ke
HOBbIX  NleKapCTBeHHbIX  opm C  MHOrOYMCNEeHHbIMMU
npeumyLecTsammn, TakUMU Kak MPONOHIMPOBAHHbLIN 3 dekT,
BO3/eNCTBME Ha WTaMMbl C BbICOKOW YCTOWYMBOCTBHIO K
aHTMOaKkTepuanbHOMy  neyeHuto  u  gpyrue.  CylwecTsytoT
pe3ynbTaTbl eYeHUa C NOMOLLbIO 0PTaNbMONOrMYECKOro rens ¢
A3UTPOMULMHOM Ha rMapodnIbHON OCHOBE, KOTOPas YCToMYMBa
K MWKPOOGHON KOHTaMUHALMW ¥ He OKa3blBAlOT TOKCUYECKOro U
annepruyeckoro nencreng [4]. B apceHane
ohTaNbMONOrNYeCKUX NpenapaTos UMETCA FasHble Kanam Ha
OCHOBE aHTWCEeNTUKOB, B YACTHOCTM MUPAMUCTUHA, KOTOPbIN
obnagaet  aHTUMUKPOOHbLIM  AencTBMem, 3TO  Mo3BoAseT
MCNONb30BaTb €ro B KayecTBe anbTepHaTUBbl aHTUOUOTHKAM,
TaK Kak OH 06nafaeT WUPOKMM CNEeKTPOM AENCTBUS U K HEMY He
Pa3BMBALTCA YCTOMUMBOCTb MUKPOOPraHn3mos [7].

/I3 Bblle CKa3aHHOrMO MOXHO caenaTb BbIBOL O TOM, 4TO B
Tepanuu MHMEKLMOHHO-BOCNANuTeNbHbIX 3a60neBaHMn opraHa
3peHna OCTpo CTOMT Npobnema Co3AaHWA NPONOHTUMPOBAHHbIX
NeKapCTBEHHbIX thopm C BbICOKO3(DEKTUBHBIMU
AHTMOMOTUKAMM  MeCTHOro  NpuMmeHeHus.  Pag aBTOpoB
paspaboTan KOMOWHUPOBaHHbIE rnasHole Kannu
AHTUMWUKPOOGHOro  [eNCTBMSA, B  COCTaB  KOTOPbIX  BXOAWN
MWPaMUCTUH; Armeapon, 061adatowmnin NpoTMBoaNIepruiyecknm
nencTemem; NPONOHraTopbl, yBenMuuBaBLWmne Bpems
HaxOXAeHNA NeKapCTBeHHbIX BelecTB B KOHbIOHKTMBANbHOM
nonoctn [17]. HepmasHo B nuTepartype MOSBAMUCL [AAHHbIE O
NPUMEHEHUN  KOPHEOCKNEepanbHOro  Komiblia M3 CUAMKOHA
MeAULMHCKOro, obecneynBalowero AnuTenbHoe npebbiBaHue
NEeKapCTBEHHOr0 BellecTBa Ha MOBEPXHOCTW POroBuubl. MeTon
NO3BOMSIET BO MHOMO pa3 COKPATUTb KOAMYECTBO UHCTUNNSALUN,
a ANWTENbHbIM KOHTAKT nekapcTBa C porosuiien cnocobcrsyet
6bICTPOMY BbI3JOPOBAEHMI0. HO yCTaHOBKA AAHHOrO maTtepmana
TpebyeT MeCTHOW aHecTe3Wn W MPUMEHEHUS [OMNOMHUTENbHbIX
XUPYPruYecknx  Meponpuatui,  AOCTaBnAa  AUCKoMdopT
nayueHTy [2].

MH(eKLUMOHHO-BOCNAnUTeNbHble NPOLLECChl NepeaHero oTpeska
rnasa  nNpuv HeaneKBaTHOM fle4YeHun  MOryT MNpuBecTn K
Pa3BUTUIO KepaTuTa, S3Bbl POroBuMUbl, Nepdopaun porosuLlbl,
6enbma, BTOPUYHOM rnayKoMmbl, 3HAo(TanbMmTa. 3TN
OCNOXHEHMA 3a4acTyt0 NPUBOAAT K CHIKEHWIO OCTPOTbI 3peHus,
a uHorga n k cnenote [13]. [Ins neyeHus 3Tux 3abonesaHui
paspabarbiBatoTca 6ronoruyeckue " CUHTeTUYeCKne
matepuanbl. 3TO HOBOe MepcrneKkTVBHOE HamnpasneHve B
ochTanbMonorMu. B nuTepaTypHbIX WCTOYHMKAX UMEETCH MHOro
[OAHHbIX O LWMPOKOM MNPUMEHEHUM aMHUOTUYECKOW MebpaHbI:
HaTUBHOW, KOHCepBMPOBAHHON, KPMOKOHCEPBMPOBAaHHOM,
CWITMKOBbICYLWIEHHOW,  NnodunmnsnposaHHon  [5, 14,  16].
AMHMOTMYECKaA MembpaHa NpefoTBpallaeT 3nUTeNnanbHbIN
anonTo3 poroBWUbl, yNyywaeT MUTPaLMIo  3NUTENnanbHbIX
KNeTok, ynydwaeT AnddepeHunpoBKy 3nUTeNnanbHbIX KNeTok,
CHUXaeT npoueccol hrbpo3npoBaHus, yruetaet
HeoBackynsapusauuto [15]. Apyrue asTopbl pazpa6otanu cnocob
WHTPACTPOMANbHOW UMNNAHTALUM aMHUOTUYECKON MeMOPaHbl B
KOMBUHauMyM ¢ oToTepaneBTUUYeCcKoW KepaToCTPOM3KTOMUEN
ONA NeYyeHns NOPaXeHUW POrosBuLbl. ITO NO3BOMUAO CO3AaTb
nBe  (UOpOLennonapHbIX — MembpaHbl:  MepBylo - B
NMOBEPXHOCTHbLIX CMOSX POroBon 060104KM B pe3ynbrarte
BO3/e/CTBMA Na3ePHOro W3Ny4eHns Ha KepaToLuTbl; BTOPYIO — B

innova-journal.ru

rny6oKMX CNOosSX CTPOMbl MPW UMMMAAHTALMWM aMHUOHA. [aHHas
MeTofVMKa Cnoco6CTByeT 6GbICTPOM  pereHepauuu  3nuTenus
POrOBMLbI, YMEHbLIEHWNIO NOKa3aTenen naxnmMeTpu; yCTpaHeHuo
CBeT060A3HM, cnesoTeveHns v 6neapocnasma. Tem He MeHee,
aMHMOTUYeCckas MembpaHa He MOXEeT BO3MeCTUTb yTepsiHHble
nn60o NOBPEeXAeHHble CTBONOBbIe NUMOanbHble KNeTku. JaHHbI
MEeTO[ BecbMa TpaBMaTMUeH, a Hanuyme LUBOB MOXET NPUBECTU
K MHMEKUWOHHbIM  OClOXHeHusam  [20].  [ins  neyenus
TpohMyecknx si3B POroBuUbl paf MUCCneaoBaTenen B KayecTse
TpaHCNNaHTaLMOHHOMo maTtepuana ncnonbsyet
AYTOKOHDBIOHKTWBY, annonnaHT ANs NNacTUKM KOHBIOHKTUBLI 1
annonnaHT  Ana  NAacTMKM  pOroBMuUbl.  3TO  NOKasano
NONOXWUTENbHBIN KAMHUYECKU pe3ynbTaT, Of4HAKO TpaHCnaaHTaT
NPUXMBANCS He BO BCEX Cyyasx, YTo TPeboBano MOBTOPHbIX
onepauuu. Kpome  Toro KepaTonnactuka  Tpebosana
ANWTENbHOro nepuoga peabunuTaumm, HeobXoAMMO OKOMO
mecsua ANA MOMHOro 3akpbiTus [AedeKkTa 3amMecTUTenbHOW
TKaHbio [8].

HekoTopbiMW  aBTopamy  ANA  NleYeHUs 3B POroBuLbl
“CNoNb30BANUCh KonnareHosble NAEHKM. [NlaHHas
nexkapcrBeHHas dhopma cnocobcTBoBana 6bICTPOMY

32KMBMEHUIO CTPOMbI U YCKOPEHHOW AOCTaBKM NEKapCTBEHHOMO
BellecTsa [22]. CnycTa cemb AHEN MOCME HAMOXEHWUs MNEHOK Ha
rnasa Habnoganocb NoNHoe paspelleHre A3Bbl Ha OAHOM rnasy
¥ 3HAUWTENbHOE CHWKEeHWe ee NAoWaan Ha Apyrom. Ho nneHku
HeaeKTUBHbI MpY MHAEKUVOHHbIX MOPaXeHWax rasa, a vy
MIOAEN CHWXAKT OCTPOTY 3peHus. [laHHbl maTepuan TpebyeT
UaCTON CMeHbl, TaK Ka MAeHKU CNycTa 2 CyTOK pacTBopstoTcs [25].
A3BECTHbI MeTOAWMKM MPUMEHEHUsT TNa3HbIX NeKapCTBEHHbIX
NNEeHOK C neBo(IOKCAUMHOM U MOKCUDIOKCAUMHOM  And
npefonepanmMoHHON 1 nocneonepauluoHHON NpouUnakTukm
BOCMANUTENbHbIX OCMIOXHEHWUI B odTanbmoxupypriu [1, 3],
0630p MeToAMK neyeHUs WUHGEKLUOHHbIX MOPaXeHUn rnas
MOKa3blBAET, YTO HapALy C MOMNOKWUTENbHbIMU KIMHUYECKMMU
ahdexTamu, MHOME M3 HUX UMEKT U MACCy HeooCTaTKOB. 3TO
3acTaBnAeT Hac WCKaTb HOBble anbTepHaTUBHble CMNOCO6bI
Tepanuu 3aboneBaHWW MNepeaHero oTpeska rnasa. Hamu
pa3paboTaH HOBbLI MOMMMEPHbI MAEHYATbI WMMNAAHTaT Ha
OCHOBe Monumepa Lenntono3bl. BaKHON 0CO6EHHOCTbIO AaHHOW
MeMbpaHbl  ABASETCA  BblcOKad CTeneHb aaresnum ee K
KOHbIOHKTVIBE M BO3MOXHOCTb  ANWUTENIbHOM  aKKyMynsiuuu
NeKapCTBEHHOMO  BELLECTBa, 6e3 O0Ka3aHUA TOKCMYEeCKoro
3pekTa U C NOCTOAHHbBIM BbICBOOOXAEHMEM, Hnarogaps 4Yemy B
KOHbBIOHKTVBANbHOW nonocTu co3faetcs NoCTOstHHasA
TepaneBTUYECKass KOHLEHTPaLMs feKapCTBEeHHOro BelecTBa
[10, 11]. WccnepoBaHua nokasanu, 4To pa3paboTaHHble Hamu
nneHKn He  CrnocobCTBYOT  pocTty 4 Pa3MHOXeH 0
MUKPOOPraHU3MOB,  Mo3TOMy  3DEKTUBHbI B Tepanuu
WHMEKLMOHHO-BOCMANNTENbHBIX MOPAXEHNA Ta3 [21, 24].

Takum 06pa3om, B BUAY OTCYTCTBMA eOWHbIX MOAXO40B K
meTofam NnedveHus W NpodunakTukM 3abonesaHwu  rnas
MH(EKLMOHHON 3TUONOMNK, YUNTbIBAs CTEMEHb MHBANWAM3aALUN
HaceneHns M 3KOHOMUYECKMX 3aTpaT, BOMPOC 06 aKTyasnbHOCTK
Bbille W3MOXEHHOW npobnembl He Bbl3blBAeT COMHEHWS.
AHaANU3NPya HayyHble WCTOYHUKM, MOXHO OTMETUTb, 4TO 3a
nocnefHue pgecaTunetus odTanbMONOrMa  LWAarHyna Aaneko
Bnepeqn B nevexHune MH(EKLUOHHO-BOCNANUTENbHbIX
3aboneBaHN opraHa 3peHus.
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Pe3siome

B [JaHHOW CTaTbe PacCcMaTpUBAKOTCSH M OMMUCbIBAKOTCS (DOPMbl BbIMyCKa rEMOCTAaTUYECKUX MATEPUANoB, WX
[NOCTOMHCTBA W HefocTaTky, 061acTu MCNOAb30BaHWSA, MNPUMEHEeHWe B XUPYPruyeckow mpakTuke.
ﬂpl/lBO)JﬂTCﬂ npumepbl Hambonee yvacTto NCNnonb3yemblX KPOBOOCTaHaBMBatoLWNX MMMNNAHTATOB,
[OCTYMHbIX HA POCCUACKOM PbIHKE, C MOKA3aHWUAMM U TEXHUKOW NPUMEHEHNS.

KntoueBble €foBa: remMocTa3 MapeHXVMaTo3HbIX OPraHoB, MapeHXMMaTo3Hble OpraHbl, 06LAs XUpyprus,
remocTtatmyeckme Cpeactsa, remocraTnyeckas rybka, MedveHb, CeneseHka, KPOBOOCTaHaBnuBawoume
CPefcTBa, annankauMoHHbIe UMMNNAHTaTbl, 6eclloBHasa gukcayms

Summary

This article examines and describes types of hemostatic materials, their strong and weak points,
application areas. Provides an example of the most often used hemostatic materials, available in the
Russian market of medicines, with readings and technology application.

Keywords: hemostatic of the parenchymatous organs, general surgery, hemostatic agents, hemostatic

sponge, liver, spleen, hemostatic agents, intraoral implants, fixing seamless

KpoBoTeueHue - 23TO COCTOAHMWE, YrpoXalolee >KU3HW  NPU LENOCTHOCTW MArucTpasnbHbiX apTepuin v BeH KanunnsapHo-
60/1bHOTO, Tpebyiouiee nposefeHus IKCTPEHHbIX  MAPEHXMMATO3Hble  KPOBOTEYEHWS  SIBMSIOTCA  OCHOBHbIMU
remocTaTuyeckux  meponpuatuin.  flloboe  KpoBOTEYEHME  UCTOYHMKAMMW OMepaluoHHOW KPOBOMOTEPU. [Na MX OCTAHOBKM

HE3aBMCMMO OT €ro WHTEHCMBHOCTM UK 0bbema I'IOTepHHHOI;I

npuberawT K MeCTHOW T[UNOTEPMUM, WUCMONb3YIOT na3epHoe

KPOBW [JO/MKHO 6bITb OCTAHOBEHO. 0b6yyeHre KPOBOTOYALLMX TKaHeW, annaumKauuiw KUAKOro

B XUPYpruyv OpraHoB OGPIOWHOW MNOMOCTM OCTAaHOBKA  a30Ta, TEPMO- W YNbTPA3BYKOBYIO KOArynaumio, napeHTepanbHo
KpOBOTEYEHWN NPy TpaBMax, MMNAHOBbIX W  3KCTPEHHbIX  BBOAAT CBEXE3aMOPOXEHHYIO NNasMmy v ee NpoayKTbl - (DaKTOPbI
OnepaTBHbIX BMELWaTeNbCTBax OCTAETCA CIOXHOW NPO6aemMon. cBepTbiBaHUA  KpPOBM  (M301MPOBAHO  MAM B Pa3NNUHbIX

MapeHxMmMaTo3Hble KpoBoTedeHuss  (Hanpumep, M3 TKaHM KOMOMHAUMAX), ambeH, 3MCUIOH-aMUHOKANPOHOBYIO KWC/OTY,
neveHu,  CeneseHku, nodvek U TJ.)  CONPOBONAAKTCS WHIMBUTOPbI  CEPUHOBLIX MpoTenHas  (Tpacunon, ropaokc),
CyL|eCTBEHHOW  KPOBOMOTEPEW,  BbICOKOW  WHTEHCMBHOCTbIO  aiPOKCOH, 3TaM3WNaT, CePOTOHWH, OKCUTOUMH, NUTYUTPUH U PS4
KpPOBOTEYEHUss 1 OCTaHaBIMBAKTCA  C TPYooOM, T. K. APYrMx npenapartos, 06Mafalolwyx pPasfndHbIMW MexaHn3mamu
OJHOBPEMEHHO MOBPEXAAITCA MefNkMe apTepun, BeHbl W OCTAHOBKWM KPOBOTEYeHWW. B uncne cpeacts, 06nafatolmx
Kanunnapbl 1 3TU COCYAbl TECHO CBA3aHbl C MAPEHXVMMOW  MEeCTHbIM remocTaTnyeckum 3MAheKToMm, 0ObIYHO WCNONb3YIOT
OpraHos. TpOM6UH, rnbpuHoreH, @aktop Xlll, anpoTuHUH, GUOPUHOBbIE 1

AKTYanbHOCTb [AAHHOTO WCCNefoBaHUS CBSi3aHa M C Tem, YTo

NONMMepHble NAeHKK N KOMNOo3nynn.

3a4acTyto npenaparbl  AnA OCTaHOBKMN KpOBOTEYEHUN, .. benosepckan ¢ coasTopamu (2004) cunTaet, uto No mepe
TPAAUUMOHHO  MpUMeHsieMble B MeOWLWHCKOW  MPaKTHKe, CO3[aHMsA  HOBbIX  MnpenapaTtoB, cdepa  3PPEKTUBHOIO
HefoCTaToOuHO  3(EKTUBHbI M HECMOCO6GHbl  MpUBECTU K NPUMEHEHNA  KPOBOOCTAHABNMBAKOLWMNX  CPEACTB  MECTHOro
[eICTBEHHOMY CHDKEHUIO KPOBOMOTEPH, YTO OMACHO pa3BUTMEM  [eWCTBUS  OyAeT  pacWwupsATbes, 3aMeHAs  TPaaWLMOHHblIe

remopparnyeckoro Lwoka, octporo [ABC-cMHApOMa, UWemun wn
HEKPO30B JKWU3HEHHO BaXHbIX OPraHoB. 3TO 06YCNOBNEHO
LINPOKMM pasHoobpasvem MPUYH, CNOCOB6CTBYOLLMX
BO3HUKHOBEHWIO TFeMaTOMHOIO W/UAN  MUKPOLMPKYNATOPHOIO
TMNa KPOBOTOUMBOCTH.

KnuHuyeckmnm  onbiIT  MOKas3blBaeT, YTO MpW  MIAHOBbIX
XVPYPrUyecKnx BMellaTeNbCTBax Ha MeyeHun, noyvkax, ceneseHke
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XUPYpPruyeckme MaHunynsaumn npu OCTaHOBKE KPOBOTEYEHUA
annnukauuoHHon npoueaypon(1l.

TeM He MeHee, TMOABMEHME HOBbIX  AMMINKALUOHHbIX
remMmoCTaTMUYeCKMX MaTepuanos, 06MafaloLnx CUCTEMHbIM UMW
MECTHbIM eMOCTaTUYeCKUM [eNCTBUeM TpebyeT yrny6neHHoro
N3ydeHua ux 3PMeKTUBHOCTU. B AaHHOW cTaTbe npefcTasreH

0630p OCHOBHbIX remoCcTaTuyecKmx MMMNNaHTaToB
NpeacTaBNeHHbIX HA POCCUIACKOM PbIHKE.

CoBpemeHHble anmnauKaLMoHHble remocTatuyeckme
maTtepuanbl NpeacTaBneHbl [JOBOMbHO WMWPOKUM  CMEKTPOM
npenapaTos.

COBpPEMEHHbBIMU X MOXXHO Ha3BaTb YC/IOBHO, MOTOMY YTO 3TO
Yyalle BCero npenapatbl, KOTOPble Hayanu WMCNONb3oBaTb ANA
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3TOro B MOCNeAHWEe rofbl, XOTS WM3BECTHbl OHW camu no cebe

[aBHO. 3TO (DaKTOpbl CBEpTbIBAHWA: TPOMOUH, (GUOPUH 1
cUHTETMUECKMe Kneu [2].

ANNNUKaLVOHHbIE remocratnyeckue marepuanbl
NOAPA3AENATCA  HA  HEeCKONbKO  TPynn  Ha  OCHOBAHMK

cnepyoLWwmnx KpuTepres:

- no copme Bbinycka (ry6ku, MOPOLIKW, renn-Knew, nacrbl,
pacTBOpbI);

- no marepuany u3rotoeneHna (B 3aBUCMMOCTU OT (DOPMbI

BbIMYCKA);

- N0 HaAWuMI  [AOMOMHUTENbHbIX XUMWUYECKA aKTUBHbIX
Bel|ecTs;

- No 06MacTu nNpuUMeHeHus - TpaBMbl W paHeHus
NapeHXMMaTO3HbIX ~ OPraHoB,  OCTAHOBKA  KPOBOTEUEHWN
pasnuuHomn stuonoruw [2].

K TPaaWUMOHHLIM  TeMOCTAaTUUeCKMM  CPeACTBAM  MOMHO
OTHECTM MaTepuanbl Ha OCHOBE KOMjareHa, enatmHa w

uennonossl. CyulecTBYIOT HECKONbKO AOMOMHUTENbHBIX BUAOB
remocTaTuKOB. 3TO anbrMHaThl U BOCK [2].

Hanbonee 3BECTHbIM 7 [aBHO MCNOMNb3yembiM
TPAAWLUOHHBIM  FemMoCTaTUYeCKUM  CPeacTBOM  ABMSETCs
KonnareH. SIBNASICb CTPYKTypHbIM 6GENKkOM OpraHuM3ma, OH
nepebiM BCTAeT MNpW KPOBOTEYEHWM HA NyTW KPOBU U
(DOPMEHHbIX ~ 3NEMEHTOB,  KOHTAKTUpyeT  C  HWMKW B

Cy63HA0TeNNANBbHOM C/10€, BbI3blBas UX afre3uto, AerpaHynaumnto
TPOMBOLUTOB 1 IRNCTBYET MPOKOArynaHTHO [2].

[aHHbIN  MexaHU3M O6bin  NepeHeceH ” Ha MpUMeHeHue
KonnareHa Kak MeCTHOro remocTatvka. Kpome Toro, npu
MCNOMNb30BAHMU TYOGKW AAHHbIA MaTepuan Bbi3blBAeT remocTas
3a cueT rmrpockonuueckoro achdexra [2].

MpU OCTaHOBKE KPOBOTEYEHWS MNAPEHXVMMATO3HbIX OPraHoB
npu OonepaTvBHOM BMELLATENbCTBE WCMOMb3YIT B OCHOBHOM
remoctatuyeckune rybku, matepuanbl U MOPOWKK. ITO CBA3AHO
KaK C ynobCTBOM B MCMOMNb30BAaHUU AaHHbIX JOPM BO Bpems
OnepaTvBHOrO BMEWATeNbCTBa, Tak M C UX cneundmueckumm
0COOEHHOCTAMM, @ UMEHHO:

- HeobxoAMMas Mo pa3Mepy 4acTb rybkM wau matepuana
Nerko OTAenseTcs OT OCHOBHOW habpuyHOM MNACTUHKKA ”
nomellaeTcs Ha paHeBylo NMOBEPXHOCTb, MOPOLIOK 3acbiNaeTcs B
paHy [0 MOMHOro €€ 3anofiHeHus, YTo 3HaYUTeNbHO IKOHOMUT
BpeMs X1MpPypros;

- BblCOKME abCOpOUMOHHbIE CBOMCTBA rybKM UAWM maTepuana
(3a cuet CTpyKTypbl) 1 Nopowika (3a cYeT NPoCTPaHCTBA MEXaY
OTfeNbHbIMM FpaHynamu);

- BblCOKAs CTeneHb ferpagaunn ry6ku, maTepuana u
nopowka. Kak npasuno, cneabl NpuWMeHeHWs ucye3arT Ha 7
fJeHb  nocne  MNpoBeAeHMs  onepauuu.  ITO  CBOMCTBO
CNOCOGCTBYIOT — CHWKEHWIO  MHTepBana BpPeMeHW  KOHTaKTa
CTPYKTYp OpraHa C WMHOPOAHbIM 06bekToM, YTo obecnedynBaeTt
MWHUMANbHYIO peakumto TKaHer Ha MMnnaHTaumto. Kpome 3toro,
CNONb30BaHMe [erpagumpyemblx MaTepuanoB Mpu OCTAaHOBKe
KpOBOTEUEHUs He TpebyeT npoBefeHUs penanapotomMun Ans
n3BneYyeHus KPOBOOCTAHABMMBAIOLLETO marepuana.
Heobxoanmo A06aBuUTb, YTO CKOPOCTb Guoaerpafjauuy B TOu
AN WHOW CTENeHW MOXHO KOHTPOMWPOBaTb A06GaBneHMemM K
OCHOBHOMY  BeLLeCcTBy  rybku APYrUX  NeKapCTBEHHbIX
NHIPeAVNEeHTOB;

- OTCYTCTBME TOKCMYECKOrO BAUSIHUA Ha OpraHu3m NpoayKToB
pacnaja matepuana rybok;

- BO3MOXHOCTb C MOMOLLbIO Ty6OK MPOBOAUTL MECTHYIO
Tepanuto, 6narogaps KOMOGWHUPOBAHWIO OCHOBHOMO BeL|eCTBa
ry6Ku C NekapCTBEHHbIMM Npenapatamu, He TONbKO YCKOPSIOLWLMX
remocTas, HO n obnafawlmnx  aHTUOGAKTepUanbHbIMK,
NpOTUBOCNAGUHbIMU U APyrMuK 3hchekTamu [2, 3].

K coxaneHuio remoctaTMyeckue MMMNAQAHTATbI
HOBbIMU W elle HeCOBEpLIEHHbIMM  MeTofamMu
UMerLWMMK cneaytolle HefoCTaTKu:

- He BCe o06pasubl rybok, marepuanos WU MOPOLIKOB

ABNAOTCA
neyexus,
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061aaloT  HEeOOXOAWMbIMU  AAre3UBHbIMK  CBOMCTBAMMK, UTO
NPUBOAUT K CMELLeHWI0 TreMOoCTaTMYecKoro MMMNAaHTata W
Hauany NoBTOPHOIO KPOBOTEUEHNS;

- HecoBepWeHCTBO (OpM  BbiNycka NposBAsieTcs B
Heyno6CTBE  UCMOMb30BAaHMS  Tex WAM  WHbIX  opm B
onpefeneHHbIX  ycnoBusax — onepaunu. [pumepom  cayxar

TPYAHOCTW B WCNONb30BAHUM Fy6OK B AETCKOW 3HAOCKOMMNYECKON
XUPYPruv  MNpu NEeYeHUU  A3BEHHbIX KPOBOTEUEHWW, WK
TPYOHOCTM B HAHECEHUM TremMocCTaTMYeckoro Mnopowka npu
CKBO3HbIX PaHEHNAX NeYeHU.

ANNNvKaLuMOHHbIe remocTaTMyeckue martepuansl no Qopme
BbiMycka MNoApa3fensioTcsd  Ha renu, Knew, MNOPOLUKY,
martepuanbl, ryoku, pacTBopbl v Nyapbl.

[emocTatuyeckne renn  WCNOMb3ylT B OCHOBHOM B
ctomatonormu M optoneamn.  3TO0  0BYCNOBAEHO  UX
CMOCOGHOCTbIO 3aMONHATL COBOM YentocTHble KaHanbl [4, 5]
lemocTaTnyeckme Kneum noka He  [JOCTATOYHO  LUMPOKO
NPUMEHAOTCA, HO WX 3PPEKTUBHOCTL NPU BHYTPUMONOCTHbIX
onepauusx  yxe  noaTBepkAeHa  Ha  npaktuke  [6].
FemocTaTuyeckme pacTBOpbl  OTAMYAIOTCA GOMbWKMM CNEKTPOM
MexaHn3MoB 06pa3oBaHMs Koarynata. 3TO MOryT ObiTb Kak
pacTBOpbl remMoCTaTMyecknx MNOPOWKOB W remMoCTaTUyecKmx
npenapaToBs, TaK ¥ 3MeKTPOaKTUBMPOBAaHHbIE BOAHbIE PACTBOPbI.
PacTBOpbl BBOAATCA B KPOBb M OKa3blBAlOT BO3AENCTBME Ha
BeCb  OpraHmM3m  naunenTa. COOTBETCTBEHHO,  remocTas3
MPOUCXOAUT He3aBMWCUMO OT PacrnonoXeHWs opraHa wu ero
yHKUMKA, T.e. NO BCEMY OPraHuU3My npy OnepaTuBHOM
BMeLaTeNnbCTBe. TeM He MeHee, B MapeHXMMATO3HOW XWpypruun
faHHble 06pa3lbl He WCNoNb3ylTCa B CBA3M C Hebonbwon
sthexTusHoOCTbIO [7, 8].

Mo  MHEHMIO  MHOTMX  aBTOPOB,  MPeBOCXOAAT MO
3P PeKTUBHOCTU BOMBWMHCTBO BbllWEHA3BaHHbIX NPenapaToB B

KayecTse NOKaNbHbIX annanKaumoHHbIX
KPOBOOCTAHABMNMBAOWMX  CPeACTB B XUPYpPruM  OpraHos
O6pIOWHON  MOMOCTU - remocTaTuyeckme  ryoku,  npwu

M3roTOBMEHMU KOTOPbIX MPUMEHSIOT KONNareH, N3BneyYeHHbln 13
LepMbl UMW CYXOKWUAWUW  KMBOTHBIX, C  Pa3HOOOPA3HbIMU
no6askamun [2]. Ha (hapmakonornyeckom pbiHKe MpeacTasneHo
60MblI0e KOMMYECTBO remocTaTUYeckmx rybok M matepuanos C
Pa3HO06Pa3HbIMU [ENCTBYIOLLMMIN BELLECTBAMU.

[na vnnocTpaumm BKTIOYEHHbBIX B UX COCTaB 3(PMEKTUBHbIX
maTepuanos, uawe Apyrux N0 AaHHbIM - MTepatypbl
MPUMEHAEMbIX B  K/MHWYECKOW MNpakTuke npoaHanusnpyem
cneayowe Buabl  annaMKaUuMOHHbBIX KPOBOOCTAHABMMBAIOLLUX
CPeacTs:

- remoctatuyeckas ryoka «benko3nHy»;

- remocTaTuyeckas ryoka «Taxokomo»;

- remocTatuuyeckuit matepuan «Surgicel Fibrillar»;

- remoctatuueckoe cpenctso PerClot®;

- remocTaTmyeckme xenaTnHoBsble ryokmn Cutanplast.

[ybka remocTaTnyeckas konnareHosas npowussofcrsa OAO
«MyKeknn  3aBog  «benkosuH»  (pacnonoxen r. Jlyra
JTeHUHTPAACKO 061acTn).

Mpenapat  Oka3blBaeT  MeCTHOe  remocTaTuyeckoe W
aHTWCeNnTUYeckoe  AeucTsue,  CTUMyIUpPyeT  pereHepauyuio
TKaHen. OcTaBneHHas B paHe WAM MOMOCTM rybka MOMHOCTbIO
paccacbiBaeTcsi. [IpM  KOHTakTe  ry6KM  remocTaTmyeckoun
KOMNAreHoBOW C KPOBOTOYALLEN MOBEPXHOCTbIO MPOWNCXOAUT
aaresns W arperayus TPOMOOUWTOB, YTO MPUBOAUT K ObICTPOW
OCTaHOBKE  KaMUNNSPHO-NAPEHXMMATO3HOM0  KPOBOTEYEHUS.
KonnareH nopasepraetcs 6uogerpagaunnm - nocTeneHHomy
paccacbiBaHWi0O B OpraHu3mMe B TeuyeHue 3-6 Hedenb, 4TO
no3BonseT OCTaBNATb MaTepuan B MecTe MNpUMeHeHus 6e3
nocneaytowiero yaaneHua[18].

MpoayKTbl Guogerpagaunn (nmsnca) KonnareHa CTUMyIUpyoT
npoueccbl paHeBOM penapaunm, yCcKOpsas 3aXMBNEHWE paH.
Comepxawmeca B rybke 60pHas Kucnota w  HWTpodypan
0Ka3blBAIOT aHTUCENTWYECKOe W MPOTUBOMWKPOOGHOE AencTBue
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[19].
[ybKka remocTaTnyeckas KonjaareHoBas NpPou3BOACTBA 3aBOAA

«BenKko3nH» NnoKasaHa K NPpUMeHeHNto B KayecTtse
remocTaTmnyecKkoro cpencrtea npu KannnnapHbIX 4
NapeHXMMaTO3HbIX KPpOBOTEYEeHUAX (B 4YaCTHOCTK, nocne

pesekuumn nevern) [19].

OTMmevatoTca crefytolime HefoCTaTKU NPW NPYMEHEeHUN - BO
BpEMsl HaNOXeHWs rybKiW remocTaTMyeckoil Ha KpoBoTouallee
MEeCTo, B MOBPEXAEHHYI0 MonocTb MAM B npouecce eé
paccacbiBaHus, BO3MOXHO MOSBEHUEe annepruyeckon peakunm
(KpanueHMLbI (8 Ty reHepanv3oBaHHble opmbi),
aHaUNaKTUYeCKMA  WOK) NPy HaAWuuyW Yy nauueHTa
MOBbILEHHOW YyBCTBUTENBHOCTM K KOMMOHEHTaM npenapaTa
WKW BTOPUYHOTO MHMUUWPOBAHUSA, @ TaKKe HEBO3MOXHOCTb
NPUMEHATb ANF OCTAHOBKM KPOBOTEUEHUIA N3 KPYMHbBIX COCYAO0B
1 apTepuanbHblix KpoBoTeueHu [9].

Mo [aHHbIM  fMTepaTypbl Ha OCHOBE  CPaBHWTENbHbIX
NCCNeAOBaHMIA  KONNareHoBble ry6kn  061adatoT — Aydlnmu
remocTaTMyeckummn  CBOWCTBaMK  Gnarogaps  KanunnspHo-
NMOPUCTON CTPYKTYpe.

B oCHOBE  MexaHuW3Ma  remocTaTMyeckoro  AencTBus
KONNareHoBOW Ty6KM nexar e€é BblCOKMe COPOLMOHHbIE
CBOWCTBA B COYeTaHWW CO CMOCOBHOCTbID MOAENMPOBaTb

NOBEPXHOCTb PaHbl, MEXaHW3M remMoCTaTUYeckoro AencTsus
KonnareHa xapaktepuayeTcs GbICTPbIM B3aWMOAEUCTBMEM €ro C
TpombouMTamMK, YTO NPUBOAWUT K AKTWBALWMW  AAr€3NBHO-
arperauvoHHbIX CBOWCTB TPOMOOUMTOB. ITU KadyecTBa ry6oK

no3BonstoT yCMewHo Uux nNpUMeHsTb cneuuanuctamu B
napeHxumaTosHomn xupyprumn [10].

[emocTaTnyeckas ryéka «TaxoKoOMb6», npon3BoanTenb,
"Nycomed Austria GmbH", ABcTpus.

[emocTatnyeckas rybka «TaxoKoM6» COCTOUT n3
KONnareHoBoW  rybku,  MOKpbITa  C  OAHOW  CTOPOHbI
KOMMOHeHTamMu hunbprHOBOTO Knes
(BbICOKOKOHLIEHTPUPOBAHHOTO  (hbpUHOTeHa ©  TPOMOUHA),
CNOCOGCTBYIOWErO  CBEPTbIBAHMIO KPOBW. [py  KOHTakTe C

KpPOBOTOYALLEN PaHOW WAW APYrUMU KUAKOCTAMU OpraHu3ma
copepxalimeca B MOKpbiBalowem cnoe (PakTopbl CBEpPTbIBAHUA
BbICBOOOXJAOTCSA, WM TPOMOUH npeBpawaeT GuUbpuUHoreH B
GnbpuH.

B opraHm3me KOMMOHEHTbl ryb6Ku «Taxokomb» noaBepraroTcs
hepmMeHTaTUBHOMY PACLLEnIeHunto B TeueHre 3 - 6 Hegenb [20].

FemocTatuyeckas rybka «TaxoKomb» ABnseTcs

abCcopoUPYOWNM FeMOCTATUYECKUM CPeACTBOM ANSi MECTHOro
NpYMEHEHNS 1 06bIYHO UCNOMb3yeTca B Tex ciydasx, Korga
KPOBOTEYEHMS, @ TakkKe XenuyHble, NMMMATNYECKNE, XULKOCTHbIE
N BO3AylWHble  QUCTYNbl  HeE  MOryT  KOHTPOMMPOBATbCA
TPAAULMOHHBIMU MeTOoAaMV UM KOrAa OXuAaemble pe3ynbratbl
3TMX METOA0B HEeOCTATOUHbI.

FemocTatuueckana rybka «TaxoKomb» npumeHaeTcs And
[OCTUXKEHUS remocTasa W "CknenBaHusa" TKaHel, 0COBEeHHO npu
XMPYPruyecknx BMellaTeNlbCTBaxX Ha MapeHXMMATO3HbIX OpraHax

(Hanpumep, MeYeHUu, Cene3eHKe, MOMKENYAOUYHON Kenese,
noukax, nerkuMx, HaanouyeuyHuKax U LWTOBUAHON enese,
numdaTuyecknx  yanax). fpenapat  Takke MOXeT  6biTb
MCMONb30BaH B MPOMWNAKTAYECKMX — Lensax B cliydyae

NUMAATUUECKIX, EMUHbIX N XUAKOCTHbIX huctyn [21].

OfHaKo, Takke Kak W nbon 6GenkoBblM MNPOAYKT, rybka
«TaXxoOKOM6G» MOXeT Bbi3blBaTb Yy MaLMEHTOB annepruyeckme
peakunuu, Hanpumep, KpanusHuuy (B Tu. reHepann3oBaHHble
OpMbI), OBCTPYKLMIO [bIXaTeMbHbIX MyTen, CHmKeHne ALl
aHacdunakTuyecknn wok. Co CTOPOHbI CepAeYHO-COCYAUCTON
CUCTEMbI: Oo4YeHb pefko - TpomM603M60UK (npu
BHYTPUCOCYAUCTOM MpUMeHeHnn). NMpoune nobouHble 3deKTbl:
yacto - runepTepmus; peako - o06pa3oBaHMe aHTUTen K
hn6pPUHY, remocTaThueckm npoaykTam [11].

B. A. Fopckun, W. B. leoHenko (2009 I.) CUMTAIOT, YTO OLHUM
M3 CaMblX  HAAEXHbIX W MNPUMEHsIeMblX B MpakTuke
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KOMOUHWPOBAHHbIX  NIOKANbHbIX ~ FeMOCTaTUYeCcKUX  CPeacTB
ABnaeTcs «Taxokomb» 1 B CBOEW CTaTbe OMWCHIBAIOT yCnelwHoe
€ro nprvMeHeHne npu OCTAHOBKE KPOBOTEUEHUS Y 24 6ONbHbIX C
Pa3NUYHOM XMPYPruYeckon naTonormen.

OnbIT aBTOPOB CTaTbA MCNONb30BaHMA «Taxokomba» B
remMocTaTMyecKmnx n NNacTyeckmx Lensx nokasan HeCOMHeHHyo
nepcnekTMBHOCTb  €ro  AaNnbHenwero  npumeHeHus B
TPAAULUMOHHON 1 3HAOCKOMNYECKON Xupyprun[12].

[emocTaTuyeckmm maTepwvan «Surgicel
npoussoanTenb «johnson & Johnsony», CLUA.

PaccacbiBalOWMACH reMoCTaTUUYeCKUN HEeTKAHbIN  7-CNONHbIN
maTtepuan ©3 OKUCNEeHHOW pereHepupoBaHHOW LEeNntono3bl
«Surgicel Fibrillar» npyn KOHTakTe C KPOBbIO CO3AAET  KUCAYHO
cpeay (pH 2,5 - 3,0), KoTOpas ycunuBaeT remocraTmyeckne
kauectBa «Surgicel Fibrillar», ocHOBaHHble Ha BMUTHIBAKOLLMX
CNOCOBHOCTAX OKCULENNono3bl. B Kucnon cpepe cob6CTBEHHblE
TPOMOOUMTbI ¥ PA3pyWMBLIMECS 3PUTPOLUTDLI, Bblaenuslve
KWCNbIA remaTyH, BbICTYNAOT B PONM Kapkaca Ans o6pa3oBaHus
TPOMOOUMTAPHOrO  Cryctka. Kucnbli  remaTWH OKpalluBaeT
«Surgicel Fibrillar», B TémMHO-KOpPUYHEBbIN LBET [22].

«Surgicel Fibrillar» HAKNAAbIBAGTCA LENUKOM, Closmu,
nyykamy 1 TypyHAaMU W no3Tomy ynobeH 415 NPUMEHEeHUs B
TPYAHOAOCTYMHbIX ~ MecTax.  CpefHee  Bpems  OCTAHOBKM
KpoBOTeueHMs  npu  npumeHeHun  «Surgicel  Fibrillar»
cocTaBnaeT 2-4 MUHyTbl. CnowcTas CTPyKTypa martepuana
obecneynBaeT  pAg  YHMKANbHbIX ~ OCOGEHHOCTEW  3TOro
remocTaTuka: He KpOWWTCH NpW HapesaHuu, npuHumaet opmy
1 06nafaeT xopowen aaresven K TKaHW, BONMOKHWUCTAA CTPYKTypa
NO3BONAET IerKO MOAENMPOBATb pasmep M opmy parmeHTa,
pacxofys ONTMManbHOe KOMMYeCTBO MaTeprana.

Fibrillar»,

MpeumyLlecTea remoctatuyeckoro martepuana «Surgicel
Fibrillar»:
- ObICTpas  OCTQHOBKA KPOBOTEUEHUS C  YHUKANbHOM
TexHonornen 06paboTKM  OKUCNEHHOW  pEereHepupoBaHHON
Lennonossl;
- yaobHas dukcaumns. Markun  CNoeHbl  maTepuan

"MNaBuUTCA" Ha KpOBOTOYAllEeW MOBEPXHOCTM U OCTaeTcsi Ha
MecTe 10 yaaneHus;

- obecneymBaeT HenpepbiBHYO 6GaKTepuuUaHYO  3awWunTy
NPOTUB POCTA TaKWX PE3UCTEHTHbIX LWTAaMMOB MATOTEHHbIX
MUKPOOPraHn3moB, kak MRSA, VRE, PRSP, MRSE [23].

OpHako, TkaHb «Surgicel Fibrillar» Henb3a ncnonb3osatb ANs
OCTAaHOBKW KPOBOTEUEHWS W3 a0PT W KPYMHbIX apTepuid. TKaHb
«Surgicel  Fibrillar» He  OKa3blBaeT  A0CTaTOYHOrO
remMocTaTMyeckoro AencTBMs B NPUCYTCTBUM IKCCYAaTa, No3ToMy
ee He cneayeT NPUMEHATb B CEPO3HbIX MOMOCTAX. MaTepuan
«Surgicel Fibrillar» aBnseTca paccacbiBatoWMMCa reMoCTaTUKOM
M He NpUMEeHSEeTCa ANnd NpoduNakTuky o6pasosanus cnaex[13].

B 3KCnepuMMeHTanbHbIX UCCNEAOBAHMAX MNPU  CKBO3HbIX
paHeHunsx neyewn asTop CronbHukosa O.J1. noaTBepxgaeT
LuenecoobpasHocTb  npumeHeHus  «Surgicel  Fibrillar» B
CoueTaHuI C BO3AENCTBMEM CBEPXHU3KMMI TemnepaTtypamu [14].

OKOHYATeNbHbI TeMO- W Kenyectas  AOCTUraeTcs nyTem
KOMOWHMPOBAHHOIO  MpUMeHeHUs  TamnoHafbl  «Surgicel
Fibrillar» 1 BO3meNCTBUSA CBEPXHU3KUMK TemnepaTypamu C
MCMONb30BaHMeM KpUOoaMnmnaWKatopa W3 MOPUCTOrO HMKenuaa
TWTaHa Ans npeaoTspalleHusa murpauun «Surgicel Fibrillar»[14,
15].

[emocTaTuyeckoe cpeactso PerClot®. MpownssoguTens: Starch
Medical Inc. (CLUA).

OOHUM M3 NPOCTbIX,  HAAEXKHbIX U YAOGHbIX  Ans
MCMONb30BaHMA  remocTaTMyeckum  npenapaTtom  ABnseTcs
nonucaxapvaHas remocratmyeckas cucrema PerClot®, koTopas
COCTOWT W3 YacCTML, paccacbiBalollerocs MoanduLMPOBaHHOMO
nonumepa (AMP®) 1 ycTpoicTBa ANd ero BBeAeHus. Yactuubl
nonvmepa 6UOCOBMECTUMbI U anuporeHHbl. OHWU NPOW3BEAEHbI
M3 OYMUIEHHOro  pPacTUTENbHOrO  Kpaxmana W UMeroT
MONEKYNAPHYI0 CTPYKTYpY, KOTOpas Mo03BONSIET UM  6GbICTPO
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Ta6nuua 1. CpaBHeHNe reMoCTaTUYeCcKnx CpeacTB.

. FemocTaTuuyeckas rybka
Kputepun

Femocratnyeckoe )KenatmHoBbie

«Taxokom6» «Surgicel Fibrillar»

«BenKkosuH» cpepnctBo PerClot®. ry6ku Cutanplast
BO3MOXHOCTb NCMO/Ib30BAHUSA
MMMNaHTa 6€3 40NONHUTENIbHOrO + + - +
NOALINBAHMNSA
[lononHuTenbHas o6paboTka
nepea NCnonb3oBaHvem
Cnoco6HOCTb K buogerpagawnum 4-6 Hepenb 3 -6 Hegenb 1-2Hegenn HeckonbKo aHen 4-6 Hegenb
Micnonb3oBaHue nNpu oCTaHOBKe
KpOBOTEUYEHUS U3 + + + +
NapeHX1MMaTO3HbIX OPraHOB
bakTtepuocratu-
yeckas un 6akTepuoLmaHas + + + +
AKTUBHOCTb
NnornoLwaTb KNAOKYHO CoCTaBnAoWYytO KpoBW. Hpouecc KpoBOTeueHne, UCNONb3yrT Kak B CyXOM, TaK N B CMOYEHHOM
pervaparaumm  NpuMBOAUT K MOBbIWEHWIO  KOHLUEeHTpauun BMAE, MOXHO MPOMUTbIBATb PACcTBOPOM NOOGOr0 aHTMOUOTHKA
TPOM6OUWTOB,  3PUTPOLNUTOB W 6enkoB  (TPOMOGOLWTOB,  WAW e  CTepUbHbIM  (DU3NONOTUYECKAM  PACTBOPOM,

(DMOPMHOTEHOB ¥ T.J.), YTO 3arnyckaeT HOPMAMbHbIA MpoLecc
KackagHoro Tpomb6oo6pa3oBaHMsa. [pU KOHTAKTe C KPOBbHO,
PerClot® npuBoauT K OPMUPOBAHUIO reneobpa3Horo KNenkoro
MaTpUKCa, KOTOPbIM ob6ecnevynBaeT MexaHU4Yeckun 6apbep,
npefoTBpallalWLMA AanbHeLee KpoBOTeueHye. PaccacbiBaHne
npoAyKTa 3aHWMAEeT HECKOMbKO AHEW, ero CKOpoCTb 3aBUCUT OT
MCMNOMNb30BAHHOMO KOMMYECTBA BELLECTBA M MeCTa MpUMeHeHNs.
Yactuubl AMP® pacuennstoTcs ammunason U rokKoamunason
[24].

Wcnonb3ya  remoctatvk  PerClot® B obuwen Xxupyprum u
XUPYPruy NapeHxMMaTo3HbIX OpraHoB, npodeccop lyykos K.B.
BbIABM Cheaytolime ero npenmyLiecTsa B CBOEN KIMHUYECKON

npakTuKe:
- NIerkoCTb  WCMOMb30BaHUA  NpomykTa  (KOHCTPYKTUBHbIE
0COBEHHOCTY YCTPONCTBA ANs BBEAEHWS),
- 6bicTpas AoOCTaBKa npenapata K3  (rnakoHa B  30HY
ONepaTMBHOrO BMEeLWATeNbCTBa, [AaxXe B  TPYAHOAOCTYMHbIX

MecTax Mmpu nanapockonuueckmx onepauuax (MHoraa B 30He

NNOXOM BWAMMOCTW - KWUCTbl MAPEHXMMATO3HbIX OpraHos,

BEPXHWI NOSMIOC CENe3eHKM, 3a[iHAA MOBEPXHOCTb MOYKMA U T. 1.),
- 3(D(PEKTUBHOCTb TEMOCTATIKA AAKE B CMyYae WHTEHCUBHOMO

apTepuanbHoro KposoTeueHus (BBOAUTb HaA0 Cpasy 1 6bICTPO),
- BbICOKasl CKOPOCTb HAcTynaeHus sddekTa (2 MUH),

- oTCyTCTBUE peunanea KpOBOTeUeHUA nocne
MCMNONb30BaHNA,

- BO3MOXHOCTb MCMOMb30BaHMA Npenapara 0HOBPEMEHHO C
ApeHaamu,

- BO3MOXHOCTb  WCMOMb30BAHWA  OJHOBPEMEHHO  C

NPOTMBOCNAGYUHbIM renem,
- yno6Has dopma xpaHeHua[16].

FemocTatuyeckme XenaTnHoBble ry6Ku Cutanplast
npoussoacTea Mascia Brunelli (Ttanus).
PaccacblBatolecs  BNUTbIBalOWMEe  remocTaTuyeckue

(kpoBooCTaHasnueawWwme) ryéku Cutanplast usrotosneHbl Ha
OCHOBe xenatnHa 99,3% u naypuncynbdara Na 0,7%. Mopucras
CTPYKTypa rybKu aKkTUBMpyeT TPOMOOUMTbI yxe Ha 3Tane
arperaymm cocynos.

Cutanplast camopaccacbiBatoLimnecd, He Tpebytowme
yOaneHus, npocTbl B MCMNOMb30BaHWK, 6e30onacHble. Bbicokas
BMUTbIBAEMOCTb M OWOUHEPTHOCTb 0Ka3blBAlOT 3PMEKTNBHOE
KpPOBOOCTAHaBNMBAlOLLEe JeNCTBYE.

lFemoctatuueckne  ryébkn  Cutanplast
XUPYPrnyeckoro BMeLLaTenbCTBa,

CHMKaOT Bpema
OCTaHaBnMBaT

abcopobupyOTCA B TeyeHWe HeCKOMbKMX Hedenb, UM  MOXHO
npuaaTh xenaemyt opMy U pas3mep C NOMOLLbK CTEPUbHbIX
HOXHWL, 6€3 noTepu yHKLMOHANbHbIX CBONCTB.

Cutanplast He BbI3bIBAKOT annepruyecknx peakuumn, He
TOKCWMYHbI, WMMEKT HeWTpanbHbii pH, nNornowarT KpoBb B
obbeme, NpeBbllwatoLem 50-KpaTHbIA CO6CTBEHHbIN BeC.

OfHAaKO MexaHWu3M [enCcTBUA remocTaTuyeckux rybok Ha
OCHOBe KenaTvHa U3yyeH MMoxo M He A0 KoHUa sdceH. Ckopee
BCEro, M3 BO3MOXHbIX MEXaHW3MOB BbIAENAOT Yalle BCero
noBpexaeHne cammnx TPOMOOUUTOB MPU KOHTAKTE C KenaTUHOM
M BbicBOGOXAEHME  (DAKTOPOB  CBEPTbIBAHMA, a  Takxke
BO3MOXHbIV TUTPOCKONUYECKNI 3hDEKT.

OCHOBHbIM MPUOPUTETHbIM MOMOXWUTEIbHBIM  MOMEHTOM B
MCMNONb30BAHMY XENATUHOBbLIX TYOOK SBNAETCA BO3MOXHOCTb €€
NONHOW Aerpajaunyn B TedyeHune 4-6 Hefenb U TaKke
3(PDEKTUBHOCTb MPU KAMUANAPHOM KPOBOTEUEHUN B MATKUX
TkaHax[2].

lemocTatuyeckume rybkm Cutanplast BBefeHbl Ha POCCUUCKUIA
pbIHOK B 2015 rofy. HeCMOTpA Ha 3asBfeHHble Npou3BoanTenem
BbICOKME MOMOXUTENbHbIE XapaKTEPUCTUKKM,  OT3bIBOB MO WX
NPUMEHEHWIO elé HeAO0CTaTOYHO, BO3MOXHO W3- 33 BbICOKOW
LeHbI[17].

Bbibepem HekoTOpble Havbonee BaXKHble KPUTEPUU OLEHKM
PAaCCMOTPEHHbIX FTEMOCTATUYECKNX CPEeACTB W NpuBedem ux Ans
cpaBHeHus B Tabnuue 1.

3aknueHne
CpaBHUTENbHblE WCCNEAOBAHMA MO AAHHbIM - NUTEPATYPbI
npuneenn K BbIBOAY, yTo nyyvwmnmn reMmoCTaTnyeCcKnmm

CBOWCTBaMM 06/13[1al0T remocTaTnyeckne KonnareHoBble ryoku
«benkosnH» 1 «Taxokomb». Halwwn uccnefgoBaHus B pesynbraTe
NPOBEAEHHOr0  CPaBHUTENIbHOMO aHanM3a remMocTaTuyecKnx
CPEeACTB MOATBEPXAAIT 3TO. FemoctaTtuveckme KosnnareHosble
ryokn «benkos3vH» u «Taxokomb» Hanbonee BOCTPebGOBaHbLI U
MPUMEHUMbI B NAPEHXMMATO3HOW XUPYPruu.

He meHee 3dhdeKkTUBHbI NpUMeHSeMble B X1PYPruum OpraHos

6proLHON nonocTu nokanbHble annnuKauMoHHble
KpOBOOCTaHaBNuBatlme  cpeacrea - remocTaTuyeckmi
maTepuan  «Surgicel Fibrillar», remoctaTnyeckoe cpencTso

PerClot® n remocTaTnyeckue xenaTnHoBble rybkm Cutanplast.
B 3aK/1to4ueHe, XoueTcs NofuyepkHyTb, YTO BCe MHOroobpasune
MECTHbIX ¥ CUCTEMHbIX remMoCTaTUYecknx CPeAcTB He 3ameHseT
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XMPYPrMYECcKOro remoctasa Mnpu KpPOBOTEUEHUSX W3 KpynHbiX  3DdeKTUBHO 60poTbCs C KPOBOMOTEpei, uT0 B YCNOBUAX
BEHO3HbIX 1 apTepuanbHbiX CTBOMOB. COBEPLIEHCTBOBAHME  COBPEMEHHOro aeduuMTa  KOMMOHEHTOB KPOBU  ABMSETCA
METOOB OCTAHOBKM KPOBOTEUEHWS W MOSABAEHME HOBbIX  COLMANbHON U 3KOHOMUUYECKOW HEOBXOAMMOCTbIO.
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addeKkTa Mesoresns, Kak npenapata KOMOUHUPOBAHHOIO
JENCTBMUS B abA0OMUHANTBHON XMPYPrinu

Experimental study of hemostatic effect of Mesogel as the
combined of the drug in abdominal surgery

Napbsi CepreeBHa ConpatoBa' — KaHAMAAT MEAULIMHCKMX HAYK
Anekcanap MiBaHOBUY BeXnH'— JOKTOP MeANLIMHCKIX HayK
Anna HukonaeBHa MancTpeHKo'— KaHAMAAT MEAULIMHCKMX HayK
Pe3some

Summary

AKTyanbHOW Npo6MeMon COBPEMEHHOW XMPYpruu sasnsercs
OCTaHOBKA KpPOBOTEUEHMS MNpu TpaBMax W onepauusax Ha
neyeHn u ceneseHke. B cBA3M C 3TVM GOMbLIOW UHTEPEC XUPYPTK
NposBNSAKT K npenapatam Ans MecTHOro remocrasa. C 3Tom
LieNlblo MCNONb3YITCS Takue matepuarnbl Kak, remocratnyeckas
ryoka, GubpuHOBLIM  Knen, nnAeHkn u  apyrne. OAHako,
cyulecTBytole npenapatbl 061aaaT PALOM HEAOCTaTKOB, YTO
OMKTYeT HeobXoAWMOCTb pPa3paboTKM HOBbIX remMoCTaTUYeCcKux
CpencTB  VIMEHHO MO3TOMY, BaXHOW W3 NpPoO6MeM XUpypruw
OPIOLWHON MOMOCTM OCTAaeTCa pa3paboTka HOBOrO MeCTHOro
remacTaTMyeckoro npenapata, He o6nafarllero noboYHbIM

CUCTEMHbBIM,  MECTHbIM  Pa3ApaKaloWMM  [eiACTBUEM,  He
CNOCOBCTBYIOWIEr0  Pa3BUTWIO  CMAEYHOro  npouecca B
NoCNeonepaLnoHHOM  Nepuofe,  PaspelieHHoro  Kak  BO

B3POC/OV TaK 1 eTCKOW npakTuke [2].

Llenblo Hawero wuccnefoBaHusa SABMIOCL 060CHOBaHWE U
M3yyeHne B 3IKCMNEpUMeHTe in wvitro wu in  vivo
KPOBOOCTaHABNMBAIOLUMX CBOMCTB MaTepuana Me3sorens u ux
CpaBHEeHMe C APYrvMU annanKaunoHHbIMIU MaTepranamu.

MaTepuanbl v MeTofAbl MCCNefoBaHWUA: 3KCMEpPUMEHTaNbHOE
nccnefoBaHve in vitro BbIMOMHEHO C KPOBbt 55 [J0OHOPOB
MY)XCKOro nona (18 = 25 neT), in Vivo - BbIMOMHEHbI Ha 60 6enbix
nonoBO3penbix NabopaToOPHbIX Kpbicax NMHUKU BucTap.

B KkauecTBe  maTepuanoB  ANsS  3KCMEPUMEHTANbHbIX
nccnefoBaHun 6biM MCNONb30BaHbl npenapatbl: JIMHTeKC -
Mesorenb (renb NPOTNBOCNACYUHbIN PACCAChIBAOLLN),
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AKTyanbHoOW Npo6emMon COBPEMEHHON XUPYPTun SBASETCS 0CTaHOBKA KPOBOTEUEHUS NPW TPaBMax 1
onepauuax Ha NeyeHu u ceneseHke. B cBA3M € 3TUM 60MbLIOY UHTEPEC XUPYPrii NPOSBAAIOT K npenaparam
ANF MEeCTHOro remocTasa. Llenbio Hallero nccneaoBaHms aBunoCb 060CHOBaHMe U U3yyeHne B
IKCMepPUMEHTE in Vitro v in vivo KpOBOOCTaHaBNMBAKOLIMX CBONCTB MaTepuana Me3orens 1 UX cpaBHeHwue ¢
APYrvMK annanKauMoHHbIMU MaTepranamu.

KntoueBble CNOBA: reMOCTa3 NapeHXMMaTO3HbIX OPraHOB, MAapeHXMMATO3Hble OpraHbl, 06L1as Xupyprus,
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CPeacTBa, annanKkaLuoHHble NMMNAaHTaThl, 6ecloBHas gukcauns

Actual problems of modern surgery is to stop the bleeding with injuries and operations on the liver and
spleen. In connection with this great interest to surgeons exhibit preparations for topical hemostasis. The
aim of our study was to study and experiment in the study of in vitro and in vivo hemostatic properties of
the material Mezogelya and their comparison with other application materials

Keywords: hemostatic of the parenchymatous organs, general surgery, hemostatic agents, hemostatic
sponge, liver, spleen, hemostatic agents, intraoral implants, fixing seamless

annNvKauMoHHbIN npenapat Ha OCHOBe
KapbokcumeTunuenntonosbl «KML, He TepmoobpaboTaHHas».

[na onpepeneHna Hanuuus remocTaTU4eckon aKTUBHOCTK
Mesorens Hamu 6bln  WCNONb30BAH METOL  OnpeAeneHus
rematokputa [5]. Ana 3Toro K 1 MA [OHOPCKOA KPOBW,
NMOMELEHHON B LEeHTpUdYXHYIO NpobupKy C rpagynpoBaHHOM
WwKanow, B OAHOM cnyyae pob6aenanu 01 mn Mesorena u3
pacyeTta 1/10, B Apyrom Takoe e KONN4ecTBo
(hun3nonornyeckoro pactsopa. KoHTponem cnyxuina npoéupka,
cofepxalas TONbKO AOHOPCKY KpoBb. Bce npobupku
nomewanucs B LeHTpudyry Ha 30 muHyT npu 3000 060poTOB B
MWHYTY, NOCNe Yero BenuyuHa rematokpuTa onpefensanacb no
rpagyvpoBaHHON WKane 1 BblpaXanacb B NpouUeHTax.

B sKkcnepumeHTax in vitro n3yveHvie reMocTaTuyecKkmnx CBOMCTB
npenapaToB MPOBOAMAN MO Pa3paboOTaHHOW HaMK MeTofuKe
(nateHT NO 2352940), C WCMOMb30BaHWEM HATWBHOM KPOBW 55
3[10pPOBbIX [OHOPOB-A06pOBONbLEB. OUEHKY AAHHbIX CBOWCTB
OCyLLeCTBASANN C MOMOLLbIO 3nekTpokoarynorpada [9].

YKMBOTHbIE B 3KCMEPUMEHTbI in Vivo 6biny pasfeneHbl Ha 4
rpynnbl, No 10 XWBOTHbIX B KaAow, KOHTponem 6bina rpynna
KUBOTHbIX 6€3 [0OaBNEeHNA UCCNIEefYEMbIX MaTepranos.

B akcnepumeHTax Ha Kpbicax W3yyeHo BnuaHWe «Mesorens»
pa3NMUHON TemnepaTypbl U remocratmyeckon ryoku «KMLU He

Taénuua 1. PacnpeseneHne XnBOTHbIX N0 IKCNEPUMEHTaNbHbIM
rpynnam.
OnbITHbIE rPynMbl

Konuuectso }uBOTHbIX (KpbICbI)

KoHTponbHas 15
KML, 1
Me3orenb t 25 15
Me3orenb t 36 15
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Puc. 1. CpegHune nokasaTtenu o6bema nnasmbl KpOBMU.
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TepMo6paboTaHHOM» Ha BpPEeMs OCTAHOBKM KPOBOTEUEHWSA U
BEIMUYMHY KPOBOMOTEPW MPU HAHECEHUU paHbl Ha MNeyeHb W
ceneseHky. Kpbicbl 6binM  pasfeneHbl  Ha 4 rpynnbl 1
KOHTPO/bHYIO (6€3 NpUMeHEeHNs remoCTaTYeckux MaTepuasnos)
1 3 0nbITHBIX (M0 15 KMBOTHBIX B KQXXA0W) Tabnuua 1.

[ns  3KCNepuWMeHTaNbHOrO  U3y4YeHUs  remocTaTuyeckomn
aKTUBHOCTW anminKaLMOHHbIX CPEACTB in Vivo (CpaBHUTENbHAs
OUEHKA BpEeMeHM OCTAHOBKM KPOBOTEUEHUS W BEeUYMHbI
KPOBOMOTEPW) WMCMONb30BaNV MOAENb TPaBMbl MEUEHWU U
ceneseHkn. o HameyeHHyto 06nacTb TpaBmbl  OpraHa
nomewanacb  cyxad CTepunbHaa canderka C  3aBejomo
M3BECTHOW MAcCoW. PaHy MeuyeHyr HAHOCUAW Ha OLHOW U3 ee
fonen, NyTem OTCeYEHMS Kpas Takum 06pa3om, YTO AMHA PaHbl
coctaenana 1 cm (Mo KacaTeNbHOW K OKPYXHOCTU JOMU MeueHn),
a rnyéuHa — 0,5 cm (Hanbonee oTaaNEHHOM OT Kpas MecTe). PaHy
ceneseHkM MoAennpoBany Ha OLHOM W3 ee MOOCOB, ANUHHON
0,5 cM M wupuHon 0,3cm. locne 3TOro Ha KPOBOTOYALLYHO
06nacTb  paHbl  HaknagblBany remocTaTMyeckoe CpefcTBo
CTaHOapTHbIX pa3mepoB. OAHOBPEMEHHO C HaHeCeHWem paHbl
Ha4YMHanM OTCYET BPeMeHW C MCMOoNMb30BaHMeM CekyHhomepa
ONA perncrpaumm 0CTaHOBKM KPOBOTEYEHUS.

BennunHy kposonotepu mamepsanm no mertody E.M.
Nesuts [11]. Ana 3T0ro onpegenanu pasHuLy B Macce
CTEpPUNbHOrO  MaTepuana Ao onepauum ©  nocne  ero
NMPOMUTbIBAHWA KPOBbLIO B XO4e onepauunm n BblYUCIANNU MO
dopmyne: m2 - m1 = m, rae m2 - macca candeTku nocne
NOMAHOrO  remoctasa (KpoBb, W3NMBAKWAACA W3 paHbl,
BNUTbIBANAcb B candetky), ml1 - macca candeTkn fo
3KCNEePUMEHTa; M — BEIMYMHA KPOBOMOTEPW.

Pesynbrarthl NCCnefoBaHna: B X04e  3IKCMEepUMEHT,
MoMy4YeHHble pe3ynbTaTbl UCCNeAdoBaHUM in vitro - MeTofd
BbIUYMCNEHNS remMaToKpuTa CBUAETeNbCTBYOT O TOM, U4TO
Me3orenb o6nagaeT KPOBOOCTAHABNMBALIEN AKTUBHOCTbIO. Bo
BCEX CNy4vasx BenMYymHa remaTokpuTa yBenmymunacb, 3a cuer
abcopbuum COCTaBNAWNM KOMMOHEHTOM -
KapbOKCUMETUNLLENTON030M nnasmbl KPOBW. YMeHblleHune
obbema nnasmbl MO CymMMe 3KCMepUMeHTa cocTaBuno 27,8%.

Puc. 2. KoarynsiuMoHHble MHAEKCbl Hayana u KoHLa
CBEpTbIBAHMSA.
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[lobaBneHne Kk KpoBu 01 mMA PU3MONOrMYECKOro PacTBopa,
HanpoTWB  NpUBENO K  yBeNMYyeHWto  obbema  nnasmbl
COOTBETCTBEHHO [no06aBneHHon BennunHe (Ha 17%) BO BCex
cnyuasx (Tak Kak MAOTHOCTb (OM3MOMOMMUYECKOro pacTeopa
WOEHTUYHA NAOTHOCTW Nnasmbl Kposu) (puc. 1).

B pe3ynbrate MNpoOBeAEHHbIX WCCNefoBaHWi in vitro npu
aHanuse Koarynorpamm, Hamu 6blI0 YCTAHOBMEHO, YTO npwu
MCMOMb30BaHWUM  BCeX MCCNedyemblx Mmartepuanos (Mesorenb,
ry6ka remocratuueckas «KMLL  He TepmoobpaboTaHHas»)
yKOpauMBanocb BPeMsi Hadyana CBEPTbIBAHWS KPOBW W Bpems
KOHLA CBEPTbIBaHUsA KpoBY (puc. 2).

MaKCMManbHOW  KPOBOOCTAHABMMBAKOWIEA  AKTUBHOCTbIO
obnapaet rybka remocratuyeckas «KML| He
TepmoobpabotaHHas»  (p<0,001),  NpuUMeHeHWe  KOTOPOM

CNoCOBCTBOBANO  CHWKEHUIO BPEMEHW CBEpPTbIBAHWA KPOBW
OTHOCUTENbHO KOHTPO/MbHbIX UCCNEAOBAHMN: yMeHblweHne K T1
Ha 4788% wn KW T2 Ha 5118%. KpoBoocTaHasnusawoLlas
AKTUBHOCTb Me3orens okasanacb Hke (ymeHblweHne KU T1 Ha
25,66% 1 KW T2 Ha 32,04% (p<0,001) OTHOCUTENBHO KOHTPONS).

Pe3ynbTaTbhl NMpOBeAEHHbIX WCCNEA0BaHWMI in Vivo B OCTPOM
OMblTe Ha KpbiCax, MPW U3YYeHUU B CPABHUTENbHOM acnekTe
BpeMeHu OCTaHOBKM KpoBOTEUEeHN: Ha mofenu
IKCNEePVMEHTASNbHbBIX CTAHAAPTHbIX TPABM MeYeHU U CeneseHku,
MO3BONAIOT CAEeNaTb BbIBOL O TOM, YTO npenapatbl: Mesorenb u
rybka remoctatnyeckas «KML He TepmoobpaboTaHHasA»
obnapatT BbIPAXEHHbIMU KPOBOOCTAHABNMNBAIOLW UMY
CBOICTBAMMU, yMEHbLIAA BpemMs KpoBoTeueHus (puc. 3).

OnHako, KpPOBOOCTaHaBMBatoLan aKTUBHOCTb ryoKkm
remoctatuyeckon «KMLL He Tepmoo6bpaboTaHHOW» ABAsSETCA
60nee BbICOKOW MO CpaBHeHWo ¢ Mesorenem: (ymeHblueHue
BPEMEHWN KPOBOTEYEHUA MpU TpaBme MeveHn Nnpoucxoamnno Ha
58%, ceneseHkn Ha 54%, LOCTOBEPHO OTHOCUTENbHO KOHTPONA
npu (p<0,001), Torma Kak [aHHble nokasaTtenu Mesorens
KOMHATHOW  TemnepaTtypbl  cocTaBaswT - 41 u  27%
COOTBETCTBEHHO, [JOCTOBEPHO OTHOCUTENbHO KOHTpons (p<0,001)
W Mesorend Temnepatypbl Tefla - YMeHblUeHne BpemMeHu

Puc.3. CpegHue nokasarenn BpeMeHn OCTAHOBKU KPOBOTEYEHUSA
Ha MOAeN CTaHAAPTHON TPABMbl MEUEHN 1 CeNe3eHKN.
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Puc.4. CpegHue nokasarteny KpoBonoTepy Ha Mofenu
CTaHAAPTHON TPABMbl MEUYEHU U CeNe3eHKN.
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KpOBOTEUEHNA NPU TpaBMe neveHn Ha 50%, ceneseHkn Ha 28%,
[I0CTOBEPHO OTHOCUTENbHO KOHTpONs npu (p<0,001)).
ConocTaBnasg NofyyYeHHble JaHHble ONpefeneHus BenuynHbl

KpoBonoTepu B CpaBHUTENbHOM acnekre npw
3KCMEepUMeHTaNbHbIX  CTaHAAPTHbLIX — TpPaBMax  MevyeHn u
ceneseHkM B OCTPOM OMblITe Ha Kpblcax Hamu  6bino
YCTaHOBJMIEHO, YTO ryoka remocratmyHckasa «KML —He

TepmoobpaboTaHHas» U Me3orenb 061aaalT  aAre3MBHOM
CNOCOBHOCTbID K paHeBOM  MOBEPXHOCTW, COPOLUUOHHbBIMYU
CBOWCTBAMU, yMeHbLIas BENNUMHY KpoBOMmoTepy (puc. 4).

OfHaKo COpOUMOHHbIE CBOWCTBA TyO6KM remMocTaTyeckon
«KML, He TepmoobpaboTaHHOW» OKa3aNUChb NyYlle, Yem 3TU xe
nokasatenu y Me3orens. TflokasaTenn YyMeHbleHWa Maccol
KpOBOMOTEPW MpW  TpaBMe MeYeHW U Cene3eHKn ryoku
remacrtatuyeckon «KML He TepmoobpaboTaHHOW» COCTaBUMM
COOTBETCTBEHHO - 37% W 64%, [OaHHble  [OCTOBEpPHbI
OTHOCUTENbHO KOHTpONs (p<0,001). MokasaTtenn ymeHblieHNs
MacCbl KpOBOMOTepW MNpU TpaBmMe MNeYeHU W  Cene3eHKu
Me3orens KOMHaTHOW TemnepaTypbl COCTaBUIN COOTBETCTBEHHO
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SCIENTIFIC ELECTRONIC JOURNAL «INNOVA» N°2 (3)

= 17% 1 13%, faHHble JOCTOBEPHbI OTHOCUTENbHO KOHTPONSA NMpu
(p<0,001), u Me3sorena Temnepatypbl Tena - YyMEeHblieHue
KpPOBOMOTEPU MpY TpaBme MneyeHu coctaBuno 28%, CeneseHkun -
40%, aHHble He A0CTOBEPHbI OTHOCUTENbHO KOHTponsa (p=0,05).
Takum obpasom Me3sorenb obnapaet
KpPOBOOCTaHaBNUBAOLLEN AKTUBHOCTbIO.
KpoBeocTaHaBnmBatowWwmini 3¢hcekT 0CHOBAH Ha (OPMUPOBAHUK
MaTpULUK, KOTOPS 3aepXunBaeT POPMEHHble 3N1eMEHTbl KPOBY,

opmupys peweTky Ana 06pa3oBaHWa TPOMOOLUTAPHOro
crycTka. KposeoCTaHaenmeatllee CBOUCTBO «Me3sorena» He
CBA3AHO C  OXNAXAAIOLMUM AeucTenem Ha paHeByto

NOBEPXHOCTb. Me30renb MOXET ObITb MCMONb30BAH B XVPYpPruun
npu KanunngpHOM W MNapeHXMMATO3HOM KpPOBOTEYeHUAX. 3Ta
MHGOPMaLMA OTKPbIBAeT HOBbIM TOPU3OHT  WCMONb30BAHUA
[laHHOro npenapaTa, C OAHOW CTOPOHbI Kak  3(EKTUBHOro
NPOTMBOCNAEYHOrO CPeacTBa, a C APYyronm - remocTatvka 6e3
NMO6OYHOrO MECTHOro W CUCTEMHOro 3ddekta, C BO3MOXHbIM
NPVMEHEHNEM KakK B [1E€TCKOM, TakK 1 B3POC/ON NpPaKTUKe.
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Bbibop cnocoba pukcaumm MMMIaHTOB Mpu

HEeHaTAXKHOM repHMnoriJiaCtnke

Selection of fixing method for tension-free hernioplasty

Kupunn AnekcaHgposuu LLiemsToBcKuiA'

OmuTpun NleoHngosuy Tutapos' - KaHAMAAT MeAULUHCKUX HayK
AHApel Butanbesud NMpoTacos' - JOKTOP MEANLMHCKMX HayK
Anekcanap IOpbeBuY KanuHnueHko'

Pe3siome

Summary

FpbXy nepefHen OPIOLWHOW CTEHKWM OCTAKTCS OfHUM U3
Hanbonee pacnpoCTPAHEHHbIX XMPYpruyecknx 3abonesaHnn. Mo
[aHHbIM CTAaTUCTUKM TpbXamun cTpafaeT 3-4% BCero HaceneHus
nnaHeTbl, Npun 3ToM B 75% Cny4vyaeB peyb WAET O MaxoBbIX
rpbhxax, KOTOpble W3-3a aHAaTOMUYeCKMXx OocobeHHoCTen B 90%
cnyyaeB BCTpevalTcs y  MyxuuH. Onepauum no  noBoAy
FPbIKEBbLIX BbINAUYMBAHMI COCTABASIOT MOYTW YETBEPTb OT BCEX
OoMnepaTuBHbIX BMeLaTenbCTs, a 35% W3 HUX BbINOMHAKTCA B
3KCTPEHHOM TMopaAKe BBUAY YLIEMIEeHUd, C NeTanbHOCTbIO B
cpenHem He meHee 3% [3,91116,23,24]. C rogamu uactoTa
BbIABMEHWA TPbIK B PA3HbIX CTPAHAX CyLWECTBEHHO He MeHAeTCA.
[1012]

Co BpemeHW Hauyana XuMpypruyeckoro neyeHus rpbx 6bino

npeanoxeHo MHOXeCTBO cnoco6os repHMONNACTUKU.
HeynosneTBOpeHHOCTb nauveHToB Z cneumanucTos
pe3ynbraTaMy  FepHUONNACTMK, OCYLeCTBASEMbIX 33  CcyeT
MECTHbIX TKaHen, npusena K 1CNONb30BaHUI0
annonnacTMYecknx MaTepranos.

MocTeneHHo MNpoTe3upyllwne MeTOAUKM TepHUONNACTUKY

MPOYHO 3aHANM NUANPYIOLLEE MECTO B COBPEMEHHOW XUpypruu,
CHW3MB 4acTOTy peumamsa rpbbk B cpefHem [0 4%, CTouT
OTMEeTUTb, 4YTO B HaCTodllee BpemMdA anbTepHaTuBbl UM HeT.
[1,4,24]

HECMOTpﬂ Ha WWpPOKoe NnpumeHeHWe CeT4yaTblX WMMMAHTOB B
repHnonorun,  Ccywecrtsyer psafg  NpaxkTUYeckmx  BOMPOCOB,
KOTOpble noAa4yacC BbI3bIBAOT COMHEHUA [aXe Yy ONbITHbIX
Xupypros. OfHMM W3 HWX ABNSETCA BbIGOP mMeToAa ukcauun

CeTYaToro WMMMMAHTa, OT Aa[eKBATHOCTM KOTOPOro 3aBUCAT
pe3ynbTaTbl OMepaTWBHOro neveHus. [60] B uacTHOCTW,
HaJexHas ukcauma AO/MKHA NPenaTcTBOBaTb  MUrpauuu

npoTesa U, Tem CambiM, CHWXATb PWUCK peuuamsa rpbik. B
0630pax NuTepaTypbl MPUUMHBI, MNPUBOAALLME K MUTpaLuN,
pas3gensiT Ha nepBUYHbIE — MeXaHWYeckne, U BTOPUYHbIE —

EOVHCTBEHHBIM  3DMEKTUBHBIM  METOLOM  fleyeHus
HeHaTshkHas repHMonnacTka C MCMNonb30BaHWe CeTYaTblX MMMNAHTOB. B HacTosllee Bpems ceTdyaTble
MMMNAHTbl WWPOKO MPUMEHATCA B repHuonorun. OAHAKO CylecTByeT psaf NpakTUUYecKnx BOMPOCOB,
BbI3bIBAIOLWVMX COMHEHWS [a)e Yy ONbITHbIX XUPypros. OAHUM U3 HUX SBNAETCA Bbibop cnocoba ukcaumnm
ceTyaTbiX UMNNAHTOB. B COBOKYMHOCTM C APYrMU NapameTpamn repHUonnactuki, onTuManbHblid Cnocob
dukcauumn nmnnaHTa obecnevnBaeT HauIy4ylive pe3ynbTaTbl ONePaTUBHOIO NeYeHUs rPbIX.

KntoueBble CNoBa: HEHATSXKHAA repHMONNAcTUKa, PUKcauus ceTyaTbiX UMMIAHTOB, OCNOXHEHUS
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rpbbK nepefHer OPKOLWHON CTEHKM ABNSETCA

The only effective method for anterior abdominal wall hernias treatment is tension-free hernioplasty with
mesh implants use. Currently mesh implants are widely used in herniology. However, there are several
practical issues that cause doubts among the surgeons. One of them is choice of fixation method of the
mesh implants. In conjunction with other parameters hernia repair, the best method of implant fixation is
provides the best results of surgical treatment of hernias.
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CBfI3aHHble C 3pO3Men TKAHEeW, OKPYXAKLWMUX  UMMIAHT.
MexaHunyeckne — mMurpaumMm  CBA3aHbl  C  HEeLOCTAaTOYHOM
dukcauymen  MMNAaAHTa  WAM  Ype3MepHbiM  BO3AEUCTBMEM

BHELWHMX cun. [29]. Bomnpoc 3aknouaeTcs B TOM, rae NpoxoauTt
yeTkass rpaHuua Mexay 3TWMU npuynHamu.  [OMUMO 3TOro
cnocob gumkcauum umnnaHTa A0/MKeH 6biTb 6e30macHbIM 1
npeaynpexaaTb pa3BuTe XPOHMYECKoro 60M1eBoro CMHApPOMa B
nocneonepauMoHHOM Mepuojae, YactoTa KOTOPOro Mo AaHHbIM
pasHblix aBToOpoB cocTasndeT oT 10 [0 54% y nepeHeclwunx
NaxoByl anforepHUONNacTuky. [38,24,56,20]. Takonh LWIWPOKUNA
pPa3bpoc MOXET 6biTb CBA3aH C OTCYTCTBMEM eAMHbIX KpUTEpPUEB
OLEHKM 6OMeBOro cuHApoMa [76] XpoHWyeckum cuutaercs
60N€eBOW CUHAPOM MPOLAOMKUTENbHOCTBID GONee TPex MecsLes,
O[lHAKO, CO BpemeHeM B OGOMbLIMHCTBE CyyaeB HabnogaeTcs
ero perpecc. [69]

HecomHeHHO, pa3BUTME XPOHMUECKOro 60MeBoro CUHAPOMA
3aBUCUT OT MHOIMX (DaKTOPOB, W3MEHSIOWMXCA C TeUYeHMEM
BpemeHu. Cpeay HUX BOCMANMTENbHble peakunu, yuiemnexHme un
pereHepauns HepBOB W, B TOM 4uUCNe, NCUXWYECKUIA CTaTyC
naumueHTa. HO OCHOBHOM MPUUMHOW NaxoBOW HeBpanruu
Hambonee 4acto  CTQHOBWUTCA  BOB/leYEHME  HEpPBOB B
BOCMANUTENbHbIA WHUALTPAT UK B LIOB BO Bpems durkcauum
ceTyaToro umnnanTa. [17,51]

B 6onbuen cTeneHun NOoABEPXKEHDI NoBpeXAeH0
NOAB3[0LWHO-NAX0BbIM, MNOAB3AOWHO-MOAYPEBHbIA 1 MNOM0Bas
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BETBb 6epeHHO-NoN0BOro HepBa. B HEeCKONbKUX
NCCNeaoBaHMAX 66110 OnMcaHo CHVKEHUe 4acToThl
BO3HUKHOBEHWS 60MEBOro CUMHAPOMA B MOCNeonepauuoHHOM
nepvofe npu CcoxpaHeHWn MNOAB3AOWHO-NAXOBOr0 HepBa BO
BpemMs NaxoBOW repHWonnacTukn. HeT AOCTOBEPHbIX CBEAEHWI B
OTHOLIEHUN yMeHblIeHNs 60NeBOro CMHAPOMA NpU COXpaHeHun
BO BpeMsi onepauumu Bcex oCTafbHbIX HEPBOB NaxoBOW 061aCTL.
(33,64.].

PaHHAs nocneonepauuoHHas 601b 06bIYHO OTMeYaeTcs
BCKOpe Mocne XMpypruyeckon onepaumnm, ¢ 4em ycnewHo MOXHO
CNpaBnTLCA npuMeHeHvem AHANbreTNKoB. HanpoTuse,
yMepeHHas WM BblpaeHHas XpoHuueckas 60/Mb, 3ameveHHas
cnycta 3 MmecAaua  nocne  onepauun,  MOXeT  6biTb
HeBOCMPUMMUMBOWM K aHanbreTkam W faxe noTpe6boBaTb
fanbHenwen Xmpypruueckon koppekunm [72,13]

Takum 06pa3om, AN ynyylWeHns pe3ynbTaToB OnepaTuBHOMO
neyeHnss HeobxoaMMo oyeHb AN HepeHUMpPoOBaHHO NOAXOANTL
K BbIGOpY He TOMbKO MaTepuana UMNAaHTa, HoO ¥ K MeTody ero

dukcaumu,  yunTbiBas  aHaToMuueckue 1 TeXHWYeckue
npeanocbinky HOPMUPOBAHNS OCTOXHEHW.
B HacTosillee Bpems CyllecTByeT 60Mblioe KONMYecTBO

METOA0B (PUKCALMM UMNAAHTOB ANS FePHUONNACTKM:
- WwoBHasA meToarka (NyTem NMoOAWMBAHUSA OTACMbHBIMYA WBAMM
U HENPEPbIBHbIM LIBOM)

- annapatHas MeToanka (C  MCMONb30BaHWEM CKPEenok,
cnupaneBuaHbix  (UKCATOPOB, KaK MeTanuyecknx, Tak W
CYHTETUYECKMNX)

- KneeBas MeToAVKa
- MeToauKa 6e3 thukcauun ceTkn (KecTkmne, CaMmoKneaLmecs v
60/blINE TPEXMEPHbIE CETKM).

lWoBHaa MeToAMKa (UKCAUWM UMMNIAHTATOB  Haubornee
pacnpocTpaHeHa  MpU  BbIMOSIHEHWM  anOrepPHUONIACTUK
nocpeCcTBOM  OTKPbLITOrO [JocTyna. CpaBHMBAsA MNpUMEHeHne

HEMNpepbIBHOrO W OTAEMbHbIX WBOB NpU (UKCALUU K OLHUM W
TeM ke aHaTOMMYeckMm 06pa3oBaHUAM MaxoBOrO  KaHana,
Wypbirud 1 ap.  [27] npuwnm K BbIBOAAM, UTO MPOUYHOCTb
ukcaumn  npotesa  3HAUYWTENbHO  yBENWYMBAETCA  Mpw
MCNONb30BAHUM  HEMPEpbIBHOMO  WBa MO  CPaBHeHW ¢
OTAenbHbIMW  WBamuW. Bo  Bcex  ciydasx  NpUMEHeHwus
HEeMpepbiBHOrO  WBa  6bIN0  [JOCTUTHYTO  3HAYUTENbHOE
yBeNMueHne  Ha[eXHOCTW  dmkcauuy  umnnaHta.  OfHako
BCNeACTBME MNOAWMWBAHUA WMMMNAHTA K OKPYXAIOWWUM TKaHAM
BCTPEYAlOTCA TakMe OCNOXHEeHMs, Kak paHeHue MOYeBOro
ny3bips  MAM  CTEHKU  KUWKM  MPYU  CKOMb3AWMX  TPbIKAX,
NOBPeXAeHNe 371eMeHTOB CEMEHHOro KaHaTuKa, MOAB3[OWHO-
NaxoBOro HepBa MU KPOBEHOCHbBIX cOCyAoB [8]

AnnapatHble METOAUKM dvkcaumn VIMMNNaHTaToOB
npegnonarawoT 1CNoNb30BaHue repHuocTennepos co
CKOBOYHBIMM  dhuKcaTopamm — Wnw repHuoTakepos  co
cnupaneBuaHbiMU drkcaTtopamu. bonblas paboTa No aHanusy
pe3ynsTaToB annapaTHou dukcauumn nposegeHa MuTtuHbim C.E. 1

coas. ABTOpbI npoaHanusnposanu pesynbraTbl 517
NanapocKonuyecknx  npenepuToHeanbHbIX repHuonNIacTuK
(TAPP) C MCNONb30BAHMEM  PA3MNYHLIX WHCTPYMEHTOB W

cnoco6oB dukcayuy umnaanTata. [14] B yactHocTu, 6bin caenaH
BbIBOA O MpeumyLiecTBax SMM cTennepa Haa 12mm. Hebonbwon
OVaAMETP MHCTPYMEeHTa uckntouan (popMmpoBaHne TpoakapHOM
TPBKM U CHMKAN BEPOATHOCTb MOBPEXAEHNA KPOBEHOCHbIX
COCYNOB U HEpPBOB. AHANM3MPYsi MPOYHOCTHbIE XaPAKTEPUCTUKM
urkcaumm 6biNy BbISBAEHbI NperMyLlecTBa WOBHOM UKcaunm
Prolen 2/0 w cnupaneBuaHbiM  (DUKCAaTOPOM;  MeHbluas
NPOYHOCTb  hMKCAUUM BbIABNEHA Npu  WMCNonb3oBaHuu [-
06pa3HbIX CKPENoK U HauMeHbllas — NpW MCNonb30BaHWU B-
006pa3HbIX CKpenok. Moxoxue pesynsbtaTbl NPeAcTaBieHbl U B
apyrux pabotax [6,57].

LLloBHble MeTOAUKM W annapaTHble MEeTOAWKM C MOMOLLbIO
cnvMpanesuaHbix — (DUKCATOPOB  0becneunsaldT  Haubonee
MPOYHYIO MEePBUYHYI0 (DUKCALMIO CeT4aToro umnnanTa. [37].Ho
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BMECTe C TeM OHW SABAAIOTCA NPUYNHOW XPOHMYECKon 6onn K
auckomdopTta B 0671aCTV ONEpaTUBHONO BMeLIATeNnbCTea. [74,44]
[na TOro uToGbl CNPaBMUTbCA C 3TUMU OCNOXHEHUAMU B
HEeKOTOPbIX CAyYasx AOCTATOYHO WCKMOUYNUTD TOT UAW UHOW TWN
dukcauun mmnnanTa. OAHAKO TOraa MOBLILLAETCH PUCK ero
MUTPALIMK 1, KK CNeACTBIE, PeLnanBa rpbbxiu. [47]

B nocneaHve rofbl CTanu [OCTYMNHbI MeHee arpeccrBHble
cnocobbl ukcauunn VNMMJIAHTOB. Hanbonee 4acTo
MCNONb3yemMblM U3 HUX sBAdeTcs (UOPUHOBLIN  Knen. B
IKCMepUMeHTe OH He YCTynaeT Mo MNPOYHOCTM KpenneHus
cTennepHbiM dukcaTopam. [43,68,74]

[laHHbIN KNen coCcToUT M3 PUBPKHA, NPYU KOHTAKTE KOTOPOTro C
610N0rNYECKUMN TKAHAMW NPOUCXOAUT akTUBALMS NAA3MEHHbIX
6enkos, GUOPMHONN3 1 3amelleHre knest PUOPO3HOM TKAHbLH.
Mo pe3ynsratam paHAOMU3NPOBAHHbIX UCCNEAOBAHMI, A TaKXe
ONbITY MPUMEHEHUs KneeBon (uKkcauum MMNIAHTOB PasHbIMU
aBTOPaMU, MOXHO CAenaTb BbIBOAbI O MPeuMMyLLecTBe 3TOro
MeTofa MO CPAaBHEHUIO C LWOBHbIMU  MeToaMKamu. [pw
npumeHeHUn GUOPUHOBOIO Knes OTMeYaeTcs ero xopouwas
61MOCOBMECTUMOCTb  C  OKPYXAIOWMMK  TKAHAMKU,  MeHbLias
MHTEHCUBHOCTb U PAaCNpPOCTPAHEHHOCTb OCTPOM U XPOHUYECKON
nocneonepauvoHHon 6014 B paHHeM M NO3AHEM
nocneonepauvoHHbIX Nepruoaax, CHUKEHNE YPOBHS napectesnn
B MNpoeKuuy nocneonepaumoHHoro pybua B OTAANEHHbIX
nepuoaax  HabnoAeHUs,  yMeHblleHWe  remopparuyeckunx
OCNOXHEHWUW,  COKpalleHMe  CPOKOB BOCCTAHOBMEHMS
hU3nYEeCKon aKTUBHOCTU NALUEHTOB, MO CPABHEHUIO C LWOBHOM
dukcaumen ummnnaHta. Kpome TOro yMeHbWaeTcs Bpems
BbINOMHEHUS OTKPbITOW annorepHuonnactuku. [30,39,43,50, 58,
59, 62,73, 77]. OpHaKo HEKOTOpble aBTOPbl YKa3blBAKT Ha
[I0CTAaTOYHO  6ONMbLIYID  YacToTy MUrpaumMmn  mMMmniaHTa B
nocneonepaynMoHHom nepuoge (nout B 13% cnyyaes), T.e.
yactoTa paHHWX PeunarBoB 3aboneBaHWa NPaAKTUYECKU He
oTNMYyaeTcs OT TaKOBOW MpU  MNPUMEHEHUWM LOBHOW U
annapaTHON METOANK (DUKCaLMK UMNNanHTaTos [40,63,54]. Tem He
mMeHee MeTaaHanM3 nociaeonepaunoHHbIX OCNOXHEHUA Npw
TOTaNbHOW 3KCTPANEpPUTOHEANbHON TepHUONNACTUKE MaXOBbIX
FPbDK  BbIABUN  3HAYMTENbHOE  CHWXEHMEe  XPOHMYEeCKoro
60M1eBOro CMHAPOMA NpU NPUMEHEHNUN PUOPUHOBOIO KNes.

B akcnepumeHTanbHoW paboTe Ha CcBUHbsAX Clarke T u coasT
[41] nonbiTanucb HaWTW ONTUMANbHLIA BapuaHT uKkcauum
MMMNIaHTa npu nanapocKonuyeckon annonnacTtmke
BEHTPANbHOW TPbLKM, UCMOMb3ysi ONUCAHHbIE Bblle CNocobbl 1
MX KOMBMHaLUK. Tak MccnefoBanuCb MexaHnyeckme nokasartenu
dukcauum 1M MUrpauuyM  UMNNaHTa npu ero  dukcauyum ¢
nomolulbto MGPUHOBOro Knes; TpaHcacunanbHbIX WBOB U
cTennepHbiX QMKCATOPOB; (MOPUHOBOIO KNes ¥ CTennepHbIX
(buKCaTopoB, U TOMbKO C MOMOLLbID CTennepHon dukcaumm.
ONTUManbHbIM - CNOCOBOM  SIBUIOCH COYeTaHwWe CTennepHown
bukcaunn n GubPMHOBOTO Kesd, YTo UCKoYaeT HeaoCTaTKu
WOBHOW METOAMKM W MWUrpaunio MMNAaHTa, XapakTepHylo ans
hukcaumnm Tonbko GUOPNHOBLIM KNEEM.

Ewe oauH cnoco6 6eCWOBHOW  METOAMKM  hUKcauum
peasn3oBaH B UMMNaHTe ParieteneProGrip  (Sofradim,
®paHuus), npeacTasnsaoLLem cobou urypHyto
KOMMO3MUNOHHYI0 nonypaccachiBatoLLyocs ceTky

INANNTNYECKON POPMbl C pasgensieMmbiM CaMoUKCUMPYOLLUMCS
KnanaHom. KnanaH HaknafblBaeTcsi MOBEPX CeTKW, COCTOsLUeN
Ha 50% u3 nonunponuneHa u 50% W3 paccacbiBaoLiencs
NOAWMONOYHON KNUCnoTbl (PLA), HWTU KOTOPO/ 06pasyloT Ha
HWKHEN MOBEPXHOCTM CETKU MWUKPOKPHOUKM, obecrneunsatoLime
NpUKNenBaHWe CeTKU K 30He TPbKM NO MPUHLWNY AUMYYKUY».
MPOYHOCTb hMKCALMM KPtoukamu MO3BONSET He NOAWMBaTb
CeTKy, @ OTCYTCTBME WBOB WCK/IOYAET TPaBMy HEPBOB W COCYA0B
B MaxoBow obnacTw.

MpeacraBnaeT MHTEPeC 3KCnepumeHTanbHOe UCCNeaoBaHue,
nposegeHHoe HollinskyC v coaBT, [46] B KOTOPOM Ha MblLLbI
nepeaHen 6ptowHon CTEHKM KpbICbl ukcnposanu
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NOAUNPONUAEHOBbIM UMMNAAHT — C MOMOLUbID FrepHUOCTENNepa,
punbpnHOBOro  Kned, a Takxke UMNAAHT  Progrip, He
HYXAQLWMNCs B AONONHUTENbHOW  dmkcauun. TocnegHum
nokasan fBHble MPeuMyLiecTBa MNpU TEH3WOMETPUM Ha BCEX
cpokax HabniogeHus. [pu  3TOM  pasHuWUbl B  CTEMEHU
BOCMANWUTENbHON peakuuy B 3KCMEPUMEHTANbHbIX rpynnax He
Habnoganocb.  MofobHble pe3ynbTaTbl ObIAM  NOMAYYEHbl B
nccnenoBaHum Guérin G [45], rae BbIMOMHANN
npenepuToHeanbHyd  anaorepHMonaacTuky  Ha  CBUHbLSX,
puKkcrpys  MMNNAHTbl  C  MNOMOWblo  MOPUHOBOrO  Kres,
CaMOopacCaChIBAOWMXCS  BBUHUMBAOWMXCA — PUKCATOPOB 1
ncnonb3oBanu  MMNNAHT Progrip, KOTOpblM 4epe3 24 vaca
noKasan HanbonbLUy0 MPOYHOCTb IMKCALMK.

OCHOBbIBAACbL Ha MepBoM B Poccun onbiTe MNpUMeHeHnd
nogo6HbiXx MMnAaHToB, Mpotacos AB. u Hasug M.H. [1518]
NPVXOAST K BbIBOAAM O [OCTOBEPHOM YMEHbLIEHWUW B 6,4 pasa
06Len 4acToTbl PA3BUTUA NOCNEONEPALNOHHbBIX OCTOXHEHWI 1
B 4,6 pa3a 4acToTbl Pa3BUTUS PaHEBbIX OCMOXHEHUNU. Kpome
Toro nopgobHas MeToAMKa TEexXHWYecKku npocTa M no3Bonser
COKpaTUTb BpemdA BbINONHEHWA onepauun B 14 pasa, no
CPaBHEHWIO co CTaHAapTHOM repHMoNNacTnKom no
JINXTeHWTenHy. Kak roBOpuAoChb Bblle MeToAMKa 6GeclloBHOM
repHUONNacTUKM C WMMMNIaHTauven 3HgonpoTe3a Parietene™
ProGrip™ no3sonseT UCKIOUYUTb BEPOSTHOCTb BO3HWKHOBEHMUS
NMaxoBO-TeHWTANbHOW  HeBpanrMu. B 3KCnepuMMeHTanbHOM
pa6ote Kolbe T u coasT. [53] BbINOAHEHO wWccnegoBaHme
BUSHUSA UMNNAHTA Ha PEnpPOAYKTVBHbIE OpraHbl KPblC-CaMLOB.
MokasaHo, 4TO BOCMaNWTeNnbHas peakuna Ha UMANAHT
Parietene™ ProGrip™ BbI3bIBAET MWUHMMANbHblE W3MEHEHUS B
CemMsBbIHOCALLIEM MpoTOKe 6e3 ero 06CTPyKUUKM, YTO SABNAETCS
elle OAHMM NOATBEPXAeHeM 6€30MacHOCTM JaHHOW CeTKU.

B paboTax pasHbix aBTOPOB OMUCAHbI XOPOWWE Pe3ynbTaTbl
nanapockonuyeckom npea6proWrHHON nnacTuku rPbIX
Parietene™  ProGrip™ B uacTtHOCTM, OTMeyeHa BbiCOKas
CKOpPOCTb (hMKCaUMM CeTKM K nepeaHen O6pIOWHON  CTeHKe,
He3HauuTeNnbHbI  6GONEBOW  CUHAPOM  Mocie  onepauuu,
Heb0/Mblloe KOMMYECTBO MOCNEONEPaALNOHHbBIX OCTOXHEHUN 1
HU3KMIA MPOUEHT peunausa rpbbk (1.9%) . MomMuMMo 3TOro He
TpebyeTcs MCNonb3oBaHue repHMocTennepos npwv
NHTPaabaoOMUHANbHOW hrKcaL Uy UMnnaHTa. [35]

Pa3paboTaHbl  KecTkue  CeTKM € NamaATbilo  (hopMbl,
nosgonswolwmne npy WMNAAHTaUWKM 0TKasaTbCa OT umKcaumm
npotesa K TKaHAM npu nomoww nuratyp [26,32,36,52,75].
Cetyatble UMMNAHTbI Hertra (Herniamesh, VTanus)
npeacTasnstoT cobon ceTyatbin MOHOMUNAMEHTHbIN
NOAUNPONUIEHOBbIM MPOTE3 C NMOBbLILIEHHOW afre3nen K TKaHIM
3@ CYeT CTPYKTYpbl NneTeHus. VIMNNaHTbl BbiNycKalTcs B BuUge
VHWBEpPCaNbHbIX aHAaTOMUYECKMX 3aroTOBOK C OTBEpCTUeM ANs
NPOBeEeHNs CEMEHHOro KaHaTWka. Bo Bpemsa onepaTtMBHOrO
BMeLaTenbCTBa, Nocne pesekuuy unu BnpaBneHns B GpIoLLHYL0
NOMOCTb FPLHKEBOro Melka, POPMUPYIOT MPOCTPAHCTBO Mexay
3a[Hen CTeHKOW MaxoBOro KaHana ¥ anoHEBPO30OM HapyXHOW
KOCOM MbIWLbl XMBOTA, KyAa YyCTaHABNMBAIOT CETYATbIN UMMNAHT.
Mpn 3ToM He TpebyeTcs  [OOMOMHUTENbHOW  MKCALUU.
ANOHEBPO3 HAPY)XHOW KOCOW MbllULbl XNBOTA YWWBAETCS MOA
CEMEHHbIM KaHATMKOM. 0 MHEHUWI0 aBTOPOB TakuMM 06pPaA3OM
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MUHUMU3NPYETCA  KOHTAKT  WMMIAHTa C  CEMABbIHOCALWMUM
NPOTOKOM, 4TO npedoTBpallaeT ero y4yactme B pyobUOBO -
cnaeyHom npotiecce. [28

NA. CnaBuH © coaBT. B 2004 rogy onybnukoBanu
MONOXMWTENbHble pe3ynbTaTbhl NAacTuku no Tpabykko y 30
NaLMeHTOB C MaxoBbiMU, MYNOYHbIMK W NOCNEonepaLnoOHHbIMY

BEHTPabHbIMK rpbiXamu. HoBbin 6eCLIOBHbIN meTon
repHpuonnatukn, no uUx MHeHWUto, npueen K YyMeHbLeHUo
npoaoXnTeNnbHOCTN  onepaunn, CHMKEHUIO  BbIPaXXeHHOCTN

60M€eBOr0 CMHAPOMA, COKPALLEHWIO CPOKOB roCnMTanu3auum wu
peabunutauuy nauuentoB [22]. ®egmopos W.B. u coasT.
Mpocneaunu oTAaNeHHble pe3ynbTaThl NNACTUKM Mo Tpabykko Ha
CpoKax OT 3 10 6 NneT B rpynne naunueHToB W3 42 Yenosek. Mpu
3TOM peunans Habnoaancs TONbKO Yy OAHOro MauWeHTa, yTo
aBTOPbl CBSA3bIBAKT C HapyWeHWem npasBun XuUpypruyeckomn
TEXHUKN.  [Ipyrmx OCNOXHEHWUW CO CTOPOHbI MOYENOS0BOM
cucTembl He Habnoaanocs. [25]

Tem He MeHee, 13-3a 60MbWOr0 yAenbHOro Beca WU, Kak
cnefcTeue, 60nee  BbIPAXEHHOW peakuuWum OpraHusma Ha
MHOPOJHOEe Teno, a Takke K3-3a BblpaXeHHOro auckomdopTa y
nauueHToB B  MOCNeonepauuoHHOM  MNepuoae,  [AaHHble
VIMMMAHTbl HE MOMYyYaloT LWWPOKOTro pacnpocTpaHeHus [60].

3aknyeHune: OcHOBbIBasACH Ha 3HAYNUTENbHOM
3KCNEepPUMEHTANbHO-KNUHNYECKOM OMbiTe, MNpeAcTaBleHHOM B
nuTepatype, MOXHO CAenaTb BbIBOAbl, YTO ONTWUMAbHbIM
cnoco6om ukcaumum MMNIAHTOB ANS  OTKPbITOW MaxoBOW
repHUONNacTUkM ABNSETCA NpuMeHeHne HUOPUHOBOrO Khes,
YToO  He  TOMbKO  yMeHblWaeT  BpPeMs  ONepaTMBHOMO
BMEWaTeNbCTBa, HO U npeaynpexaaeT pas3sutue OCTPOro
60NeBOro CMHAPOMA B pPaHHEM W XPOHWYEeCKoro 60NeBOro
CMHOpOMa B MO3AHEM  MOCNeonepaLuMoHHOM — Mepuoje.
MpocnexnBatTcs  sSIBHble  NpeumyulecTBa  Hafg  LIOBHOM
durkcaumen, npu KOTOPON MPOUCXOAUT TpaBmaTMU3aLns HEpPBOB,
npoxofsawmx B 061acTW BMeLIATeNbCTBa, YBENUYMBAETCA PUCK
Pa3BUTUSA remopparnyecknx oCNoOXHeHUn 1 Habnoaaetcs 6onee
ONUTeNbHas nocneonepaunoHHas peabunutayms.

[ins  nanapockonuMyecKoW repHMONNACTUKN PEKOMEHOyeTcs
npUMeHeHne 5MM  TepHMOCTeNnnepoB C BBUHYMBAIOLMMUCA
urkcaTopamu, KoTopble obecneumnsatoT HanboMbLUyO
MPOYHOCTb  IMKCALWMW, CPaBHMUMYK C LUOBHOW MeETOLWKOMN.
OfHaKo TpaBMUPOBAHME MNOANEXALMX TKaHen npu dukcauum
TAKXKE CAYXUT NPUUYNHON XPOHMYECKOro 60NeBOoro CMHApoOMa U
avckomopTa B 06/1acT 0NepaTMBHOIO BMeLIaTeNnbCTBa. Taknm

06pa3oMm, B AAHHOW CuTyaumu Haubonee ONTUMANbHBIM
BapuMaHTOM OydeT cO4YeTaHWe OrpaHUYeHHOW CTENIepHOn
dmKcaumm n GubpUHOBOrO Knes.

Kak gns  OTKpbITOW, Tak U ANS  NanapocKONMYyeckown

repHnonnacTukm onTMalbHbIM MOXHO CYUTATb NCNONMb30BaHWe

camodmkcupylowerocs  umnnanTa  Parietene™  ProGrip™,
KOTOPbIN obnagaet HaunyyWwmnmm NPOYHOCTHbIMM
XapakTepuctukamu gukcaumMm 3a CcyeT BCEW MOBEPXHOCTU

MMNNaHTa W He NOBPexAaeT MoAnexallne TKaHW 3a cyeT
MUKPOCTPYKTYPbl (PUKCALMOHHbBIX KPIOUYKOB M WX pe3opbunn B
OTAANEHHOM MOCNeonepauroHHOM neproge, Takum 06pasom
npegnynpexgas  pa3BUTME  FEMOPPArMYecKUX  OCNOXHEHUN,
XPOHMYECKOro 601eBOro CUHAPOMA.
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«MMNNaHT», «uMANaHTaT» AN «MMIAaHTaHT»? YacTHble
BOMPOCHI XMPYPriyecKom TEpMUHONOT UM

«Imaplanty, «Implantat» or «Implantant»? Particular
Questions of Surgical Terminology

[Bsiuecnas AnekcaHapoBsuy liunatos’ — AOKTOP MeANUMHCKIX HayK  [Viacheslav Aleksandrovich Lipatov' — Doctor of Medical Sciences

1. BBegeHune

B HacTosillee Bpems NEKCUKONOTNsA A3blKa HAYKW — OAHO 13
aKTUBHO
COBPEMEHHOI0  3bIKO3HAHUS
NIEKCUKN, HayKa OnepupyeT TepMMUHAMK, KOTOPbIE UrpatoT pofb
MHCTpyMeHTa  [14]. WX OTAMUUTENbHOWN
uepTon aBnseTcs AecuHnuMa — QOPMyNUMpoOBaHUE B CKATOM

Hanbonee

WHTENNeKTyanbHOro

Pestome

B [HOaHHOM cTaTbe paccMaTpuBalOTCA HEKOTOpble BOMPOCHI MEAMLMUHCKOM TepMUHONOrnn. ABTOpbI
NOAHMMAIOT Npobnembl adanTaLuny 3aMMCTBOBAHHbIX TEPMUHOB M3 APYrUX A3bIKOB MMUpa. PaccmaTpusaeTca
3TOT BOMPOC Ha (hOHEe MPOrpecCMBHOrO Pa3BUTUS HAyKM TEXHWUKMW, TEPMUHOMNOMMYECKOro Aeduuuta u
HeobXOAMMOCTM  MHTErpauumn OTEeUYECTBEHHbIX UCCeaoBaTeNiel U MPakTUKOB B MexAyHapomnHoe
npodeccnoHanbHoe coobllecTBo. B kauecTBe TAaKOBOrO MpuMepa PaccMaTpMBAETCA PalMOHanbHOCTb
MCMONb30BaHNA afibTEPHATUBHbBIX HA3BaHUM CYGCTAHUUI BXMUBASEMbIX B OPraHU3M NauMeHTa: KMMNAaHT,
KUMMNAHTATY, «UMMNaHTaHT». OCHOBHOW METO[ MCCNeAOBaHUS — KOHTEHT-aHanu3 MexayHapoaHbiX 6a3
Hay4YHOro uuTMpoBaHua. CornacHoO NOMyYeHHbIM pesynsraTamM MCCnegoBaHus, 6ol cAenaH BbiBOL O TOM,
YTO TEPMUH «MMMAaHT» Ao 10 pa3 yalle MCnonb3yeTcs B paboTax MHOCTPAHHbIX MCCNeaoBaTenen, Yem
Opyrve ABa BapvaHTa. TEPMUH Xe «MMNNAHTAT» BCTPEYAETCS HAMHOMO pexe, 0CO6EHHO B PyCCKOA3bIYHbIX
paboTax. MHOrne nccnefoBaTenu CYNTAOT He AOMYCTUMbIM U HEenpaBWIbHbIM WCMNONb30BaHWE TepPMUHA
CUMMNAHTAHT».

KnouesBble cnosa: Hayka, TEPMUHONOTUSA, XUPYPrud, MeauunHa, UMMNNAHT, MMMAAHTAT, NeKCUKOoNorns
HayKW.

summary

The article discusses some particular medical terminology questions. The authors study the adaptation of
terms, which was borrowed from other languages. Authors consider this question in respect that modern
progressive development of science technology, terminology demand the integration local researchers,
practitioners and international professional community. In this case, rational use of alternative names of
substances implanted in the patient's body, "implant", "implant", "implant" is considered. The main
research method used - content analysis of international databases of scientific citing. According to
results of the study, authors concluded that the term "implant" up to 10 times more often used in the
work of foreign researchers than other options. The term "implant" is much rarer, especially in the
Russian-language papers. Many researchers believe that term "implant" is not valid.

Keywords: science, terminology, surgery, medicine, implant, implant, science lexicology

MOPMONOrMYeckon CTPYKTYpPbl  WAM  CMbiCla  WHOCTPAHHOTO
cnosa. MHorga BO3HMKAeT BMOMHE ONpaBAaHHbIA UM NOTUUHDbIN
BOMPOC: «PaunoHanbHO N1 WCNONb30BaHWE TOrO WM WHOTO
MHOCTPAHHOTO aHanora, WAW e PYCCKOS3bIYHbIA BapuaHT
Hanbonee ontumaneH»? K coxaneHuto, 3TOT BOMNPOC Hay4HOW
NEeKCUKONOrMK 0CTaeTcs OTKPbITbiM [10,19].

B Poccun «moamndmkaumus» a3bika 06ycnosneHa HenpepbiBHOM
rnobanusaumnen, a TaKxe 3HAUYUTENbHbBIM BNNAHNEM

paspabaTblBaemblx HanpasneHuN
[47]. Kpome obLljeHayuHON

opme CyUHOCTY TepMUHUpyemMoro noHaTus [17]. O6wupHas
cucTema onpeaeneHun v NOHATUIA NPOCTUPaeTCs abCOMOTHO Ha
BCe cCepbl HAYYHOro MO3HaHWA, B TOM 4ucne U Ha
MeAMUMHCKY0 Hayky [2,3]. Kaxgomy Bpady B CBOeN MNpakTuke
NPUXOAUTCS CTANKMBATbCA C 6OMbWMUM KOMUYECTBOM TEPMUHOB.
TepMUHONOTUYECKNN nyn MOCTOAHHO nononHAeTcA,
06HOBMIAETCHA, 3BOMIOUMOHMPYET. 3ITO  0OYCNOBMEHO  PALOM
NPWYUH: rnobanusauuns, BbICOKME Temnbl Pa3BUTUS  HayKW,
BHEPEHME HOBbIX METOA0B NpaKTUYecKon gedtenbHocTn [1113].
Bce ualle cerogHsa MMeloT MeCTO 3aMMCTBOBAHUA MHOCTPAHHbIX
onpefeneHni, 3n10ynoTpebneHns mMu. 3aMMCTBOBaHME - 3TO
YHVBEpCaNbHOE  A3bIKOBOE  fABMeHMe, 3akalyallleecd B
aKLenuuu OfHUM A3bIKOM NUHFBMCTUYECKOro Mmartepuana w3
[APYroro BCNeLCTBME 3KCTPANUHIBUCTUYECKUX KOHTAKTOB Mexay
HUMM, pasnuyarLmxca no ypoBH K Gopme. OAHAKO OHO B
Kayectse crnocoba oboraleHns CNOBapHOro coctaBa uUrpaet
pOb B MOMOMHEHUN MEAULMHCKON TepMuHonoruu [1,5,6].
[NaBHbIM WMCTOYHUKOM MeAULUNHCKUX TEePMUHOB B Pa3HbIX
€BPOMNeNCKMX A3blkax SBNATCA 3aMMCTBOBAHHbIE NATUHCKME W
rppyueckne  TepMUHDLI. Takke [OCTOMHO BHUMaHUS Takoe
orjéeueneHme, Kak KanbknposaHue - KOMMpoBaHune
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3anagHoeBpONEeNcKoW Hayku U KynbTypbl. 3TOT  mpoLlecc
(hakTUYecKkn HempepbIBHO MPOAO/MHKALTCA C Hauyana XVl seka (B
3Moxy CTaHOBMEHNA Poccumckon Nmnepun), nocne
BO3HWKHOBEHUA 60/ee TeCHbIX KOHTAKTOB C 3apybexHbiMu
rocynapcreamu. [laHHoe siBfeHue Hawbonee APKO OTPaXKaT
cneayowme npumepbl [18]. Tak, TepmuH «meguumHa» (o1
natuHckoro medicina ©  cnoBocodveTaHus ars medicina —
«fieyebHoe MCKYCCTBO», KMCKYCCTBO UCLIENEeHNa», UMeeT TOT xe
KOpeHb, 4To M rnaron medeor — «uUCUENso») MOABUNCH B
PYCCKOM A3bIKe AOCTATOYHO 4ABHO (B nepuoa npasneHus Metpa
1), B CNeACTBME Yero CO34aeTCA OLLLEHNE ero UCKOHHOCTY He
TONMbKO B OTEYECTBEHHOM HAyyHOW, HO W 0O6bLIBATENbCKOM
nekcwke [21].

Ho ecTb u Te onpedeneHus, KoTopble MOABUIUCH
CPaBHUTENbHO  HefaBHO. K npumepy  TEPMUH  «CTEHT»
(MeTannnyecknii Kapkac CreunanbHoro HasHauYeHUs, KOTOPbIi
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Ta6nuua N21. YacToTa ynoTpebneHns uccnesyembix TEPMUHOB B HAYUYHbIX Ny6IMKALMAX
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UmnnaHT 2,1 0,2 - 1,5
Implantat 0,1 0,07 0,1 0,04
UmnnaHTar 6,5 1,7 - 5
Implantant 0,08 0,02 0,02 0,01
UmnnaHTaHT 3 0,06 - 0,5
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NOMELLAIOT B MPOCBET MOMbIX OPraHoB, Kak NpaBuUio — COCYAOB,
Hanpumep, KOpoHapHble COCydbl Cepaua, Ans AUANaTauuu
y4acTka, CYXEHHOTO naTonoruyeckum npoueccom),
NOSBUBLWNIACA B MEAULMHCKOA TEPMUHONOMMM M3 aHTTIMIACKOTrO
A3blka W aKTUBHO WCMOMb3YIOWMIACA B HACToAllee Bpems B
aHroxupypruu [20].

OAHakKo, couuanbHble hakTopbl, A3bIKOBbIE pa3nunuus,
nprvBenn K BO3HWKHOBEHWMIO C/0B, KOTOpble BbIMAAAT U
(hoHeTnueckn, 1 opdorpaduueck pasnyYHO, HO KOPeHb U
NpWaaBaemblii UM CMbICN aB6COMOTHO OAMHAKOB. HeManoBaxHyto
ponb B (HOPMUPOBAHMM TEPMUHOMNOTUK, A TAKKe HaAeNneHuu
CMbIC/IOBOW  OKPACKO  ONpefAeneHuit  UrpawT  OMOHUMbI
(ognHaKoBble MO 3BYYaHMIO W HAMWCaHWIO, HO pasHble no
3HAUEHWI0 C0Ba, MOpdeMbl 1 Apyrue eanHULbl A3bika). B cBOIO

ouyepeflb, OMOHUMbI AensTcd Ha OMOGQOHbl K omorpadbl.
OMOMOHbI 06M13[aAKT  CXOAHbIM 3BYyYaHWEM, HO Pas3NYHbIM
3HaueHuem, a cnosa-omorpadbl 06bEeANHAET 06WHOCTL KX

Hanucanusa [15].

Mp1umMepomM TePMUHOB-OMOMOHOB SIBASETCA OAHO 13 Hanbonee
ynotpebnsembix ~ CNOB B COBPEMEHHOW  XUpyprum  —
«UnNaHT/mmnnaHtam (3TMMONOrUa AaHHOTO TePMUHA BOCXOAUT
K NaTUHCKUM KOpHAM «implantatus — BbICAXKEHHbIN 1, yxe
GnMKe K Halemy BpemeHu, HemelKomy — «implantat»). Takxe
CYLeCTBYeT MHEHMe O TOM, 4TO C0Ba WMAAHT/MMNNaHTaT
MPONCXOAMT W3 aHTNMIACKOro fA3bika [8]. MaccuBHoe mpuyacTme
«implants» (aHr. participium perfecti passivi) coctosno us
OCHOBbI rnarona ¢ cypdukcom «t» ¥ COOTBETCTBYIOLLEFO
POLOBOrO OKOHYaHWSA MO BTOPOMY CKNOHEHMtO. «N» nocne
OCHOBbI ObIIO TOMbKO Yy AKTMBHOMO MNPUYACTUA HACTOALLErO
BpemeHu: «implantaNs», B pOAUTENbHOM Nafexe 3TO 3BYUYUT Kak
«implantantis». CornacHo yemy — implanto («s yUMNNAHTAPYIO,
ncxodHas  opma) - implantans  («MMONaHTUPYOWKUIY,
«BKUBAAOWMA») -  implantatus  («MMNNAHTUPOBAHHbINY,
«BXWBEHHbINY) [16].

OcHoBaTenem OTeYeCTBEHHOW WMMNAHTONOrMM Mo npasy
MOXHO CYMTaTb AOKTOpa MeanuunHbl H.H. 3HameHckoro. Moytu
[Bajuatb f1eT  OH 3aHMMan  [LO/MKHOCTb  OpAMHatopa B
3HaMeHWTOM He TOonbko B Poccum  wmHCTUTYTE KM,  H.B.
Cknudpocosckoro B Mockse (MocynapcTBeHHoe 6loXKeTHoe
yupexieHue 34paBooxpaHeHus ropoga MoCkBbl  «HayyHO-
NCCNeAoBaTeNbCKUA  UHCTUTYT ~ CKOPOW  nomowu  wm. H.B.
CknudpocoBckoro [lenapTameHTa 3[4paBOOXPaHEHWs ropoaa
MockBbi»). [epBas ero HaydHas paboTa non HasBaHuem
«/IMNNaHTaumMa  WCKyCCTBEHHbIX 3y60B» 6blna npefcrtaBneHa
BHMMAHWIO LIMPOKON Hay4yHOW 06WecTBEHHOCTM B MockBe Ha IV
MnporoBckom cbesfe Bpayen B 1891 rogy. Cpasy nocne 3T0ro
OHa  ©6bina  onybnvMkoBaHa B MOMYNSAPHOM  XKypHane
«MefunumMHCKoe — 0603peHMe». B CBOMX  WUCCNEAOBaHMAX

npodeccop H.H. 3HameHCKMM NPOBOAMA OMbITbl MO YCTAHOBKE
cobakam WCKYCCTBEHHbIX 3yOHbIX MPOTE30B, M3rOTOBMEHHbLIX U3
pasnuuHbix  matepuanos (dapdopa, CTeKNAHHOW  MaCChl,
Kayuyka). K COXaneHuto, 3aKOHYUTb CBOU UCCNEAO0BAHUA OH He
ycnesn, NOo3TOMy pasBUTWE WMMAAHTONOTMK B Poccun Ha TOT
MOMEHT MPUOCTAHOBMIOCH. ITO 06BACHSAET TOT hakT, moyemy Ao
50-X rofloB NPOLWIOro Beka Umenm MecTo Nuilb 3nusognyeckue
ny6amKaumm Ha faHHytlo Temy [9]. TepMuHbl «MMOAAHTAT» W
«UMMNAHTONOMUA», BNepBble npeanoxeHHble H.H. 3HaMeHCKUM,
COBEPLUIEHHO HE YTPAaTWIN CBOEW aKTyanbHOCTU U UCMOMNb3YOTCS
B MepBoHa4abHOM 3HAYEHNN U CeroAHA.

Llenbto HacTodAlero wuccnefoBaHua ABASETCA U3ydeHue
4acToTbl W O0HBOCHOBAHHOCTVM  MCMOMNb30BAHWUA  TEPMUHOB
MMNNAHT U MMNNaHTaT B COBPEMEHHOW MeAWLWHE COrMacHo
[laHHbIM NUTEPATYpPbI, ONY6VKOBAHHbBIM B OTKPBITON MeyaTtu.

2. MaTtepwnanbl n METOAbI.

B kayecTBe OCHOBHOrO MeTofa MCCNefoBaHMA UCMNONb30Banu

KOHTeHT-aHann3 Aecatu Haubonee nonynspHbIX
MEXKAYHAPOAHbBIX  HayuHbIX 633  UMTUPOBaHMA: Poccuiickas
rocynapcTBeHHas 6rbnnoTeka (Prb) http:/ /www.rsl.ru;

http://home.highwire.org;
http://cyberleninka.ru; https://scholar.google.ru;
http:/ /www.biomedsearch.com;  http://www.springercom/gp/;
http:/ /www.medscape.com; https://www.academia.edu, a Takxe
aHanW3 NUTepaTypbl, COOTBETCTBYIOLLEN TEMATUKN.

MonckoBomn 3anpoc OPMUPOBAIKN Kak Ha NaTUHMLE, Tak U Ha
Knpunnuue Ana onpeneneHuns Toro, Kakom BapuaHT yalle BCero
BCTPEYAIOTCH B  @HMMOA3bIYHLIX W PYCCKOA3bIYHBIX HAYYHbIX
ny6nukaumax («implant — umnnaHt, «implantat — umnnaxTar,
«implantant - umnnaHTanT»). OT6MpPannUcb CTaTbi Haubonee
M3BECTHbIX aBTOPOB B UMMMNAHTONOMNM, Hanbonbluee BHUMaHUe
YOeNsnocb HOBbIM NybnMKauwsam CcTaTben ¥ ApYyrux pabor.
Kawgas no TemaTuke, CBA3AHHOW C BHEAPEHMEM YyXKePOAHOrO
maTepuana B opraHusm. Bbi6op 3anpoca OCHOBaH Ha TOM, YTO B
CaMbIX Pa3HbIX WCTOYHMKAX NMUTEpaTypbl aBTOPaMM MOryT 6biTb
MCMONb30BaHbl BCE TPW BapuaHTa CNOBa, VMes Npu 3TOM
abCOMOTHO MAEHTUYHOE 3HAYEHUe, MO MHEHWIO UCCNeaoBaTens.
MpOoBeEH YACTOTHbIN aHANM3 U3YYEHHbIX TEKCTOB.

http://elibrary.ru;

3. Pe3ynbrathl.

Pe3ynbTaThl MCCNeA0BaHNS YacToTbl yNoTpe6bneHus TepmMuHoB
(«implant — nmnnaHT», «implantat - nmnnaxTaT, «implantant -
VMMNAHTAHT») B HAYYHbIX MYyBMWKALWAX COMMACHO KOHTEHT-
aHanusy  MexmayHapoaHbix  6a3 UWTMPOBAHNA  6bIiK
MpoaHann3npoBaHbl M arpernposarbl B Tabauuy (tabn. 1) ans
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HarnsAHoOro OTOOpPaXeHMa MacCKBa AaHHbIX.
«Implant/umnnanT»: Ha cante Prb  NaTUHCKMA  BapuaHT
BCTpeYaeTcs B 3,7 pasa valle, YemM kupunnuyeckuin. Ha noptane
elibrary pa3Huua 4actoTbl ynoTpebneHns yBennunmBaeTcs Ao 247
pasa. Ha pecypcax highwire, biomedsearch, springer, medscape,
academia BapuaHT «WMMAAHT» BOBCE He ynoTpebnseTcs
aBTOpPaMM pas3MeLLeHHbIX Ha JaHHbIX napTonax nybnukaumi. Ha
Knéep-neHvHke pasHuUA YaCTOTHOCTWM ynoTpebneHuns He
cyulectBeHHa. KoHTeHT-aHanu3 Google Scholar nokasan, 4to
NaTVHCKUIM BapuaHT yKa3aHHOro B 3anpoce C/loBa BCTpevaeTcs
B 1645 pa3 vauwe! OTCtoga cnefyet BbIBOA, YTO MaKCMManbHO
4acTo CMOBO «WMMMMAHT» BCTPeYaeTcs Kak B PycCKo-, Tak U B
AHMMOA3bIYHbIX NY6NMKALUAX B KAYECTBE KaNbKU C aHTUACKOrO
«implant».

«Implantat/umnnaHTaT: Ha cante PIB KUpUAANYECKUNA
BapuvaHT 3TOro cnoBa BCTpeyaeTca B 65 pa3 uvalle, 4em
natuHckun. Ha elibrary pasHuua uacrtotbl ynoTpe6neHus
cocTaBnsaeT 242 pasa. Ha pecypcax highwire, biomedsearch,
springer, medscape, academia BapuaHT «WMMAAAHTAT», TaKxe,
Kak W B Clyyae MOWMCKOBOrO 3amnpoca «WMMAaHT», He 6bin
o6HapyXeH MOWCKOBOW cucTemon. Ha noptane Knbep-neHuHka
pasHuua YacTOTHOCTY ynotpe6nenus TEPMUHOB
«implantat/umnnanTat» B 125 pa3 6onblwe B MOMb3y
PYCCKOS3bIYHOrO BapuaHta. KoHTeHT-aHanu3 google scholar
nokKasan, YTo NaTUHCKWI BapMaHT yKa3aHHOro B 3ampoce cnoBa

BCTpeuaeTcs B 8 pa3 uawe. Tem He MeHee, o6Las
3aKOHOMEPHOCTb  MOKA3blBAeT, UTO B  YKA3AHHbIX [JecATy
pecypcax TepMmuHbl  «implantat/MmnnaHTaT»  uadle  BCero

BCTPeYatoTCcsa B KUPUNNNYECKOM HANMCAHUN.
«Implantant/umnnanTaHT»: Ha caite PIB  pycCKOA3bIYHbIN
BapuaHT 3TOro cnoBa BCTpeyaetcs B 375 pa3 ualle, 4yem
natuHckuin. Ha elibrary pasHuua 4actoTbl ynoTpebneHus He
owytuma. Ha pecypcax highwire, biomedsearch, springer,
medscape, academia BapuaHT «MMMAMAHT» B [JaHHOW BblbopKe
BOBCe He ynoTpebnaetca. OgHaKo, HEMANOBAXEH TOT akT, uTo
Ha pecypce academia OTCYTCTBYET M NaTUHCKas Bapuauus 3Toro
cnoea. Ha Kubep-neHnHka pasHuua 4actoTHOCTM ynoTpebneHus
CKNOHAETCA B MOMb3Yy KUPWINNYECKOro BapmaHTa HanucaHus B
50 pa3. KoHTeHT-aHanu3 Google Scholar nokasan, uTo
NaTVHCKUIM BapuaHT yKa3aHHOro B 3anMpoce C/l0Ba BCTpevaeTcs
yauwe B 38,5 pas. VI3 3T0ro MOXHO chenaTtb BbIBOA O TOM, 4TO
PYCCKOS3bIYHbIM  BapwvaHT MNpu  3anpoce [aHHOro cfnoea
BCTpeyaeTcs C 60nee BbICOKOW YACTOTOW, HO B HayyHOM
nuTepaType B LLeNOM TaKOW NEeKCMYeCKM BapWaHT BCTpeyaeTcs
OUeHb pefko.
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4. ObcyxaeHue.

CornacHo mnofyyeHHbIM AAHHbIM CnedyeT, uTo B
PYCCKOSI3bIUHOW  HAy4yHOW nMTepaType CMOBO  «UMMAAHTAT»
BCTPEUAeTCA uallle, MO CPABHEHWIO C TEPMUHOM «UMMNaHT» (B
4,4 pasa 6onble). OgqHON U3 BEPOATHbLIX MPUYUH MOXET OblTb
TOT (pakT, YTO Pa3BUTUIO MeAULLMHbI B POoCccMM cnocobCcTBOBany,
npurnalWerHHble HemelKWe Bpauyw, YydyeHble, wccnegosatenu,
KOTOpble Ha TOT MOMEHT ynoTpebnann vMeHHO TakoW BapuaHT
[IaHHOrO TepMUHa. A TakXe 3TO BbI3BAHO TeM, YTO BONbLINHCTBO
POCCUMCKUX YYEHbIX B CBOUX M3bICKaHWAX, @ TaKXKe B mpoLecce
NNAHUPOBAHUS  3KCMEPUMEHTa UMW HanWCaHWa  HayyHou
nybnukaumm He 06palaloTCs K 3apyOeXHbIM  WMCTOYHMKAM
nuTepaTypbl WAX HKe He BNafelT WHOCTPAHHbIM S3blKOM B
[OCTAaTOYHOW Mepe, TeM CaMbIM COXPaHAs TPaaUUMOHHOE ANs
POCCUWCKOW MeAULMHBI YyNOTpebneHre cnoBa «MMnaaHTaT.

B aHMoA3bIYHbIX WCTOYHMKAX Yalle Npoymnx BCTpevaeTcs
TepmuH «implant». [laHHbIA BapuaHT 60nee yHUGUUMPOBAH U
MCNonb3yeTcs  3anafHOeBPOMENCKUMM 1 aMepUKAHCKUMU
yyeHbIMM 1 cneyuanucTamu.  Takke TEPMUH  «UMNNAHT»
[IOCTAaTOYHO LIMPOKO BCTpeyaeTcsi B paboTax OTeYeCTBEHHbIX
aBTOPOB B TaKWx 06/1aCTAX Kak cTomaronorus (B 4acTHOCTH,
3ybonpoTesnpoBaHmne) W naactudeckas  xupyprus - (3To,
BEpOATHO, 0O6YCMOBMAEHO BbLICOKAM BAWSHUEM aMepUKaHCKON
WKOMbI  MAACTUYECKWX XMPYProB), Tak kKak 3a nocnefgHue
fecatnneTna 3Tm  cepbl MeAWUMHCKOW Hayku COBepLiniun
KaueCTBEHHbIN 1 KOMMYECTBEHHbIN CKAYOK Pa3BUTUS.

CNoBO «MMNNAHTAHT» BCTPEYAETCH PEAKO KaK B PYCCKOS3bIYHOW,
Tak U B aHMNOA3bIYHOW HAay4YHOW NUTEpaType. 3TO CBA3aHO C TEM,
YTO ynoTpebneHne JaHHOIO C10BA CYWUTAETCA HU3KMM YPOBHEM
NeKCNYeckor rpaMoTHOCTM aBTopa.

5. BbiBOAbI
1. B poccuickon MefWLMHCKOM TEepMUHOMOTMM NoCnefHee
Bpema nveet MecCTo MaccoBoe n 6eCI'IOpﬂ,£lOl4HOG

3aMMCTBOBaHME MHOCTPAHHbIX CNOB.
2. HenpepbiBHbIN npouecc rnobanusaunun, ObICTpble Temmbl
Pa3BUTWS W TEOPETUYECKOW, ¥ METOAONOrnYyeckor HayyHou
6a3bl TpebyeT NOCTOAHHOIO BBEAEHNS HOBOW TEPMUHOMOTMN.

3. KOHTeHT-aHanu3 no3Bonua NOAyYnTb OOBEKTUBHYIO KapTUHY
YacToTbl ynoTpebneHuss CNOB  «UMAAHT/MMMNAHTAT»: CNOBO
«MnNaHT»  ao 10 pa3 uvawe wcnonb3yerca B paboTax,
pa3MeLlleHHbIX Ha Hay4HbIX aHIMOA3bIYHbIX pe3ypcax; CnoBo
KUMMNAHTAT» B 4,4 pasa valle ynoTpebnaerca B pyCCKOA3bIYHbIX
paboTax; CNOBO «MMMNAHTAHT» BCTPEYAETCs 3NU30ANYECKH, KaK
B PYCCKOA3bIYHbIX, TaK U @aHMMOA3bIYHbIX paboTax.
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TpeboBaHua 4151 aBTOPOB

B o/HOM HOMepe XXypHana MoXeT 6blTb HaneyaTaHa TOMbKO OAHA CTaTbsl aBTOPa.

MpeacTaBnas TeKCT paboTbl Ans Ny6nukauuym B XXypHane, aBTop rapaHTupyeT NpaBunbHOCTb BCeX CBeeHNN 0 cebe, OTCYTCTBME Nnaruata u
Apyrux (hopm HenpaBOMEPHOro 3aMCTBOBAHMS B PYKOMMUCU NPOU3BEAEHMs, Haanexalee opopmneHme BCcex 3aMMCTBOBAHUIN TeKCTa, Tabnu,
cxXem, UANCTpaLmn.

ABTOPbI ONY6NMKOBAHHbIX MaTEPMANoB HECyT OTBETCTBEHHOCTb 32 NOAGOP U TOUHOCTb NPUBEAEHHbIX (PAKTOB, LUTAT, CTATUCTUYECKNX AAHHbIX
1 NPOYMX CBELEHNN.

MnarnaTtom cYMTAETCs YMbIWAEHHOe NPUCBOEHME aBTOPCTBA YYXOro NpPOou3BeAeHNs HAYKW, MbiCnen, NCKYCcCTBa Unu n3obpeteHus. Nnarmwar
MOXeT 6blTb HApyLIEHMEM aBTOPCKO-NPABOBOro 3aKOHOAATENbCTBA U NAaTEHTHOrO 3aKOHOAATENbCTBA 1 B KaUecTBe TAKOBbIX MOXEeT Nos/eyb 3a
o601 PUANYECKY OTBETCTBEHHOCTb aBTOpA.

Pefakuna He HeceT OTBETCTBEHHOCTb 3a AOCTOBEPHOCTb MHGOPMaLUM, MPUBOAUMON aBTopamu. ABTOp, HaNpaBnsasa PyKonucb B peaakLuuio,
NPUHUMAET TMYHYI0 OTBETCTBEHHOCTb 32 OPUTMHANBHOCTb UCCNef0BaHNSA, NOpyYaeT peaakLun o6HapoAoBaTb Npou3BeaeHne NoCcpPeaCcTBOM ero
ony61MKoBaHNA B neyaTu.

ABTOp rapaHTMpyeT BbINOMHEHWE STUYECKUX U APYTUX HOPM NpU o6paLleHnn ¢ cybbekTamu ny6anKyemblx uccnefoBaHuii.

ABTOp rapaHTMpyeT Hanuume y Hero UCKNIUNTENIbHbIX MPaB Ha UCNONb30BaHME NepeaaHHoro pedakuuyu matepuana. B ciyyae HapylweHus
[IQHHOW rapaHTuu 1 NpeabsAB/ieHNs B CBA3M C 3TUM NPETEH3UI K peAakLMn aBTop CamMoCTOATE/NbHO 1 3@ CBON cYeT 0653yeTcs yperynnposaTtb Bce
npeTeH3nun. Peaakums He HeceT OTBETCTBEHHOCTU neped TPeTbMMU NULLAMIK 33 HapyLWeHWe J4aHHbIX aBTOPOM rapaHTui. Pegakums ocTaBnseT 3a
co601 NPaBO peAakTUPOBATb CTaTbM M HAMPABAATb UX HA JOMONHUTENbHOE peLeH3upoBaHue.

B 3TOM cnyyae cpoku ny6nukauum npoanesatoTcs. MaTepuanbl LONONHUTENbHOW IKCNEPTU3bl NPeAbABAAIOTCS aBTOPY.

I Tpe6oBaHuMs K CTaTbe

CTaTbs fOMKHA 6bITb HabpaHa wWpudTom Times New Roman pa3mepom 14 NT, ¢ MHTepBanom 1,5; neBoe nosne 3 CM, a NPaBoOe, BEPXHEE U HMKHee
-2 cM. BblpaBHMBaHMe no wupuHe. MepeHochbl He NCNOMb3YITCS.

[na Ha6opa chopmyn cneayeT UCNONb30BaTb BCTPOEHHbIN B Microsoft Word pegaktop dhopmyn. Dopmynbl B TEKCTE AOMKHbI 6bITb HANEUYaTaHbl
6€3 4ONONHUTENbHbIX UHTEPBANIOB MeXAY CTPOKamMu TeKcTa. HymepytoTcsa ToNbKo Te (popMmynbl, Ha KOTOPbIe eCTb CCbIIKU B TEKCTE.

Bce ncnonb3yemble 6ykBeHHble 0603HaUeHus1 1 abbpeBuaTypbl JOMKHbI 6bITb pacliMpoBaHbl. Pa3MepHOCTb BENMUUNH A0MKHA COOTBETCTBO-
BaTb cucteme CU.

daiin cTaTby AOMKEH COAEPXKATb TUTYMbHbIN NMUCT U TEKCT CTATby, pa3fieNieHHble pa3pbiBOM CTPAHULbI.

06bem TeKCTa CTaTbh OrpaHuumBaeTcsa 20 cTpaHuuamu, BKIoUYasa Tabnuubl n 6uénmorpadmuecknin cnucok. MpesbiweHne o6bema ctaTb A0-
NyCKaeTcsi MO COrNAacoBaHMIO C pefaKunen.

I TUTYNbHbIA IUCT

1. TUTYNbHbIA NUCT AOMKEH COLEPXaTb Cneayolme JaHHble:
a. YAK Tembl cTaTbu.
b. HasBaHue cTaTby Ha PYCCKOM W aHTIUACKOM fi3blKe

2. 3aronoBKM B TeKCTe CTaTbW NEYATAKTCS HA OTAENbHOM CTPOKe TeM e WPMUETOM C BbipaBHMBAHUEM MOCepenHe W BblAENSOTCA
XUPHbIM.

3. 3arnaBue cTaTby JOMKHbI COOTBETCTBOBATb CNeAyloWMM TpeboBaHuam:

a.  MHMOPMATUBHOCTD;

b. umcnonb3oBaHue TONbKO O6LWENPUHATBIX COKPALLEHWIA;

C. B rMepeBoAe 3arnaBui CTaTeN Ha aHIUACKUN A3bIK He AOMKHO 6bITb HUKAKMX TPAHCIUTEPALUIA C PYCCKOTO 3blKa, KpOMe
HenepeBOANMbIX Ha3BaHWUN COBCTBEHHbIX UMEH, MPMGOPOB 1 AP. 06bEKTOB, UMEIOLLMX COBCTBEHHbIE HAa3BaHUS;

d. Takxe He MCNONb3yeTCsl HENEePEBOAMMbBIN CAIEHT, U3BECTHbIN TONbKO PYCCKOFOBOPSALLMM CeLnanucTam.

4. NepeueHb nonHbix O.N.0. aBTOPOB Ha PYCCKOM sI3blKe W HA3BaHWUMN YUpeXAeHUN, B KOTOPbIX OHU paboTatoT. Y hamunnm Kaxaoro
aBToOpa NpocTaBnseTcs Lt poBON MHAEKC, COOTBETCTBYIOLLMIA YUPEXAEHNIO U3 CMUCK], B KOTOPOM paboTaeT aBTop. ECin Bce aBTOpbI
paboTaloT B OAHOM yupexaeHuu, L poBble NHAEKCbI He BbICTaBNAOTCSA.

5. TIONHbIN CMUCOK aBTOPOB HAa aHIMUICKOM fI3bIKE M YUPEXAEHUS, B KOTOPbIX OHM paboTatoT. Y hamunnm Kaxaoro aBTopa npocraBns-
eTcs LuMGpPOoBOM MHAEKC, COOTBETCTBYIOLWMIA YUPEXAEHWIO W3 CMWCKA, B KOTOpPOM paboTaeT aBTop. HasBaHue yupexpaeHus
nepesoaunTtcs (He TpaHcnUTepyeTcs!) Ha aHMNIACKNIA A3bIK.

6. KonnuectBOo pUCYHKOB U Tabnuu,

I TekcT cTatbu

TeKCT cTaTby 4OMKEH COAepKaTb cneayolme pasgenbi:
1. KpaTkoe pe3tome Ha pycckom asbike (1o 250 cnos).
CNMCOK KNIOUEBbIX CIOB Ha PYCCKOM s3bike (3-10 CNOB UK CNOBOCOYETAHNUI, pa3aefieHHbIX 3anaTbiMu).
KpaTkoe pe3lome Ha aHrnmniickom a3bike (go 250 cnos).
CNMCOK KNIOUEBbIX CIOB HA aHINNACKOM fA3biKe (3-10 CNOB MM CNOBOCOYETAHMIA, Pa3AeneHHbIX 3anATbIMK).
BeegeHue.
MaTepuanbl u MeToAabl.
Pe3ynbTaTtbl 1 06CyXaeHuMe.
BbiBOAbI.
9. Bubnuorpadmuecknii cnucok (ckauaTb peKoMeHAaL N Mo ohoPMIEHHUID).
TeKCT cTaTbl AOMKEH 6bITb MPEACTaBNEH HA PYCCKOM UM aHTTUACKOM Si3blKe.
Ha oTaenbHOW CTpaHULLe B KOHLE CTaTbl NPEAOCTaBASAETCA CMMCOK PUCYHKOB C MOANUCAMM K HUM.

NG P WN
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NMopsfoK NpeAoCTaBNeHUs MaTepmanos B pefakunio

Pepakums NpUHUMAeT CTaTby U Npunaraemble K HeM JOKYMEHTbI TOMbKO B 3/IeKTPOHHOM Bue. MPUNOXKEHHbIMI K MUCbMY (hainamu no nek-
TPOHHOII nouTe (main@innomagazine.ru) B pefakuuio XypHana HanpaenaioTcsa (gonyckaetca ob6beanHeHne hannos B .rar, .zip unu .tar apxus,
KOTOPbI BbICbINAETCA NPUAOKEHHBIM K NUCbMY (hairniom no e-mail):

I Matepuanbl cTaTbu:

1. ®aunn ctatbu B hopmarte .doc, .docx, .rtf unu .odt
a.  ®annbl pucyHkos B hopmarte .png, .jpeg, .gif unu .tiff c paamepom ogHom M3 cTopoH He meHee 600 nukcenen. Mannbl
AOSKHbI 6bITb MPOHYMEPOBAHbI COrNACcCHO X NOPAAKY B CTaTbe. Ha oTAeNbHOM NMCTe NPeAoCTaBAETCA CMNCOK PUCYHKOB
C MOAMMUCAMU K HUM.
b. Tabnuubl BCTAaBNAOTCA B TEKCT CTaTby
2. CsefeHus 06 aBTOpax
a. BotgenbHom hanne popmara .doc, .docx, .rtf unu .odt ykasbiBatoTca AONONHMTENbHbIE CBEAEHUS O KAXAOM aBTope, He06-
XxoAuMble Ans 06paboTkm xypHana B PUHL: ©./.0. NONHOCTbIO HA PYCCKOM Ai3blKe W B TPAHCNMTEPALUK, yYeHan CTeNeHb,
yueHoe 3BaHUe, HayuyHOe 3BaHWe, NOYETHOEe 3BaHME, JOMKHOCTb, KOHTAKTHbIA TenedoH, e-mail kaxaoro aBTopa cTaTbu
(BbIAENUTH XNPHBIM e-mail, Mo KOTOPOMY BECTU Nepenucky).
3. CkaHMpoBaHHas KOMMA CONPOBOAUTENBHOIO NNCbMA.
a. ConpoBoauTenbHOE NUCbMO B GyMa)KHOM BuAe NOANUCHIBAETCA BCEMU aBTOPaMU CTaTby, CKAHUPYETCS B KauecTBe He me-
Hee 150 dpi u BbicbinaeTcsa B chopmarte .jpeg unu .pdf npunoxeHHbIM K NUCbMy hannom.
4. CKaHMpOBaHHas KOMWUA NUCbMa-HanpasneHus.
a. Mucbmo-HanpasneHne Ha ouLManbHOM 6naHKe yupexaeHns, B KOTOPOM paboTaloT aBTOpbl NOANMCHIBAETCA PYKOBOAN-
Tenem opraHusaunm, CKpennseTcs neyaTblo opraHW3aLum, CKaHUpYeTcs B KauecTBe He meHee 150 dpi u Bbicbinaercs B
thopmare .jpeg unu .pdf npunoxeHHbim K nucbmy hannom. Ecnu coaBTopbl paboTaloT B pa3HbIX YUPEXAeHUsIX, BbICbINaeTcs
NUCbMO-HaNpPaBfieHNsa OT OLHOMO YYPEXAEHMUS.
5. CKaHMpOBaHHas KoMusa cornacus Ha nepefavy nepcoHanbHbiX AaHHbIX 06 aBTope HIb ansa BkntoueHus B PUHLL.
a. Cornacue Ha 06paboTKy U Nepefady NepcoHanbHbIX AAHHbIX B GYMaKHOM BuAe NOAMUCHIBAETCA KAXAbIM U3 aBTOPOB (He
AOMYCKAeTCsA ynoMMHaHne 60nee OLHOIO COABTOPA B OAHOM AOKYMEHTE), CKaHUpyeTcs B KauecTBe He meHee 150 dpi un
BbicbinaeTca B hopmaTe .jpeg nnu .pdf npunoxeHHbIM K nucbmy hannom.
6. OpuruHanbl BCex JOKYMEHTOB 3anpawmnBaTcsa peaakumnein npm He06XxoaAnMMocTu.
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Author Rules

In the electronic research journal “Inniva” there are published the results of original investigations, scientific surveys, lectures and general-
theoretical articles and also other types of scientific works (by agreement with the editorial staff).

| Main Rules

In one journal issue there may be published only one article of an author.

Presenting the text of his work for publication in the journal the author guarantees the truthfulness of all his personal information, absence
of plagiarism and other forms of illegal borrowing in the work manuscript, proper appearance of all borrowings of the text, tables, schemes, and
illustrations.

Authors of the published materials are responsible for selection and accuracy of the given facts, quotes, statistical data and other information.

Plagiarism is considered to be intentional appropriation of authorship of someone else’s scientific, art work or invention. Plagiarism can be
violation of author legal legislation and patent legislation and thus can bring the author to legal liability.

The editorial staff is not responsible for truthfulness of the information presented by the authors. The author presenting the manuscript to
the editorial staff accepts personal responsibility for originality of his investigation, allows the editorial staff to bring the work to light by its
publishing.

The author guarantees execution of ethical and other norms when handling the subjects of the published investigations.

The author guarantees that he has exceptional rights to use the material he presented to the editorial staff. In case of violation of the given
guarantee and submission of claims in this regard to the editorial staff the author commits himself to settle the claims independently and at his
own expense. The editorial staff is not responsible in the front of the third party for violation of the guaranties given by the author. The editorial
staff reserves the rights to edit articles and to send them for additional reviewing.

In this case terms of publication are extended. Additional expert examination materials are presented to the author.

| Title Page

Title page should contain:

1. The name of the article in Russian and English

2. Titles in the article text are printed in a separate line in the same font with aligning in the middle and are bold-faced. Title of the
article must meet the following requirements:

a. informational content;

b. use of only generally accepted abbreviations;

c. inthe translation of the articles titles to English there must not be any transliterations from Russian except for untrans-
latable proper names, devices and other objects, having their own names;

d. untranslatable slang, familiar only to Russian-speaking specialists, is not allowed as well.

3. List of full surnames, names and patronymics of authors in Russian and names of institutions in which they work. Every author’s
name has a digital index corresponding to the institution from the list, in which the author works. If all the authors work in one
institution digital indexes are not given.

4. The full list of authors in English and institutions in which they work. Every author’'s name has a digital index corresponding to the
institution from the list, in which the authors works. The name of the institution is translated (not transliterated!) to English.

5. Quantity of images and tables.
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