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Ero

CO3AQHME BLIAO OBYCAOBAEHO HEOBXOAMMOCTBIO OBBEAMHEHMS Y4EHBIX M MPAKTUKYIOLLMX XMPYPTOB, 3AHUMAOIOLLLMXCS
KAMHUYECKMMM UCCAEAOBAHUIMU U BHEAPEHUEM MHHOBALMOHHBIX METOAOB B COBPEMEHHYIO XMPYPIMYECKYIO MOAKTUKY.
MeanumHckoe cooBbLLecTBo LeHTPAABHOM A3uM, BKAIOYAS YHEHBIX-MEAMKOB U MPAKTUKYIOLLMX BPAYEM, MPOSBASET
GOAbLLOM MHTEPEC K M3AQHUIO, KOTOPOE Obl MHTEMPUPOBAAO MEPEAOBLIE MEAMLMHCKME MAEM M COBPEMEHHbIE

MHHOBALMOHHbIE PA3PABOTKM.

XypHaa «innovative Surgery on the Silk Road» nyGAmKyeT CTaTbM MO PA3AMYHBIM XMPYPTMHECKUM CMELMAABHOCTIM U
HAMNPOBAEHUAM. Ha €ro CTPaHMLLAX MOXHO HAMTUM NEPEAOBLIE CTATbM, OPUIMHAABHBIE MCCAEAOBOHMSA, OB30PbI, AEKLLMM,
KAMHUMYECKME HABAIOAEHMS, MHODOPMALMOHHBIE MATEPUAABI, PELLEH3UKU, MUCbMA B PEACKLIMIO, O TAKKE AMCKYCCUM,
NyGAMKALMM MO UCTOPUM XUPYPTUU, KPATKME COOBLLLEHUS U toBMAEHbIE MaTepranbl. Ocoboe BHUMAHME yAEAfeTCs
NyOAUKALMM HAYHYHBIX MCCAEAOBOHMM MOAOAbLIX YYEHBIX, B TOM YMCAE QCMMPAHTOB M AOKTOPAHTOB. OBA30TEAbHbIM
YCAOBUEM AAS MYBAUKALMK FBAFETCA COOTBETCTBME MATEPUAAOB TPEBOBAHMAM AOKA3ATEABHOM MEAMLIMHBI.
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TREATMENT TACTICS FOR CHILDREN WITH MAGNETIC FOREIGN BODIES
OF THE GASTROINTESTINAL TRACT

R.V. Bocharov'?, V.G. Pogorelko'2, G.V. Slizovskiy!, Ya.V. Shikunova'

1 Siberian State Medical University, 634050, Tomsk, Russian Federation
2Regional State Autonomous Healthcare Institution "Emergency Hospital Ne2", 634021, Tomsk,
Russian Federation

TAKTUKA AEYEHUS AETEM C MATHUTHbIMU UHOPOAHBIMU TEAAMU
XEAYAOYHO-KULUEYHOTO TPAKTA

P.B. bouapos'2, B.l. MoropeaAko'?, .B. CAusoBckuit', 1.B. LUnkyHoBa'

1 CUBUPCKMM TOCYAQPCTBEHHBIM MEAMLIMHCKMIM YHMBEPCUTET, 634050, Tomck, Poccuinckas
PeaepaLmsg

2 OBAQCTHOE rOCYAQPCTBEHHOE ABTOHOMHOE YYPEXKAEHME 3APABOOXPAHEHMS (BOABHMULLO
CKOPOM MEAMULIMHCKOM MomoLLm Ne2y, 634021, Tomck, Poccmumckas Peaepaums

Resume. Twenty clinical cases of magnetic foreign bodies in the gastrointestinal tract in children were
analyzed. The age of the affected children ranged from 7 months to 10 years, with an average of 3.7+£0.9
years. The main method of detecting magnetic objects in the gastrointestinal fract was radiographic
examination of the chest and abdominal organs. Due to the age-specific characteristics of the patients,
the anamnestic data (n=12) had a lower percentage of reliability in diagnosing foreign bodies. In three
cases, magnetic objects became an intraoperative finding during surgery for suspected appendicular
peritonitis. Clinical symptoms of passage of a single magnetic object in the gastrointestinal tract in children
were absent. In cases of multiple magnetic objects, nonspecific signs of "acute abdomen" were observed:
vomifing, abdominal pain, muscle tension of the anterior abdominal wall, and "black-colored" stool. Single
metallic objects were spontaneously evacuated from the digestive tract with conservative management
(n=10). Removal of multiple magnetic objects was performed by various methods (n=10). The position of
the magnets in the lumen of the esophagus and stomach determined the need for fibro-
esophagogastroduodenoscopy (n=3). The presence of foreign bodies at various levels of the infestine, in
the absence or presence of peritoneal symptoms, required surgical inferventions: endovideo-assisted
laparoscopy or laparotomy. Complications of magnetic foreign body ingestion were identified during
surgical procedures (n=7): intestinal wall perforation, intestinal obstruction, peritonitis, sepsis. Based on the
experience gained, a diagnostic and therapeutic strategy has been developed for managing pediatric
patients with magnetic foreign bodies in various parts of the gastrointestinal tract.

Keywords: children, magnetic foreign bodies, gastrointestinal disorders, intestinal wall perforations

Pesiome. [MTPOAHOAMIMPOBAHO 20 KAMHMYECKMX CAYYOEB MATHUTHBIX MHOPOAHBIX TEA >KEAYAOHYHO-
KMLLEYHOro TPAKTA Y AeTeMn. BO3pacT NOCTPAACBLUMX AETEM COCTABMA OT 7 mecaues A0 10 AeT, CpeAHuH
Bo3pacT cocTtaBmA 3,7+0,9 road. OCHOBHbIM METOAOM BbISBAEHUS MATHUTHBIX OOBLEKTOB B >XXEAYAOYHO-
KMLLIEYHOM TPOKTE HIBAJAOCH PEHTTEHOAOIMHECKOE MCCAEAOBAHME OPrAHOB PYAHOM KAETKM U OPIOLLIHOM
MOAOCTU. B CB931 C BO3PACTHbIMM OCOBEHHOCTIMM MALMEHTOB AHOMHECTUHECKME AQHHbIE (N=12) MMeEAU
MEHbBLLMM MPOLLEHT AOCTOBEPHOCTM AMATHOCTUMKU MHOPOAHBIX TEA. B TPEX CAYHASX MOTHUTHbIE MPEAMETHI
CTAAU UMHTPAOMEPALMOHHOM HOXOAKOM MpWM ONMepALMM MO MOBOAY MOAO3PEHUS HA AMMEHAMKYASOHbIN
NEPUTOHUT. KAMHMYECKME CUMMTOMbI MPOXOXKAEHUS OAMHOYHOTO MATHUTHOTO MPEAMETA MO XEAYAOYHO-
KMLLEYHOMY TPAKTY Yy A€TEM OTCYTCTBOBOAM. B CAYy4OSX MHOXECTBEHHbBIX MArHUTHBIX MPEAMETOB
HOBAIOAQAMCH HeCNeLMAOUIECKME MPU3HOKM «OCTPOro >XXMBOTAN. PBOTA, BGOAM B >KMBOTE, HAMPSKEHUE
MBbILLILL NepeaHer OPIOLLHOM CTEHKM, CTYA (4epHOro usetan. OAMHOYHbIE METOAAMMECKME MNPEAMETDI
COMOMPOU3BOABHO 3BAKYMPOBOAMCH M3 MULLLEBAPUTEABHOTO TPAKTA MPU KOHCEPBATUBHOM A€4YeHMM (N=10).
YAQAEHWE MHOXECTBEHHbIX MOTHUTHBIX MPEAMETOB MPOBOAMAOCH PA3AMYHBIMKM  MeToAOMM  (N=10).
PacnoAoxeHue MArHUTOB B MPOCBETE MULLLEBOAC U XKEAYAKA OMPEAEAIAO HEODXOAMMOCTb MPOBEAEHMA
doubpoazodpbaroracTpoayoseHockonuu (N=3). HaAMYME MHOPOAHBIX TEA HA PA3HbIX YPOBHAX KMLLEYHUKA
NPW OTCYTCTBUM MAM HOAMYUU MEPUTOHEAABHBIX CUMMATOMOB TPEDOBAAO XMPYPITMHYECKMX BMELLIATEALCTB:

5
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3HAOBUAEOACCUCTUPOBAHHOM AQMAPOCKOMUM MAM ACNAPOTOMMU. B XOAE XUPYPTMHYECKMX BMELLIOTEALCTB
OblAM BbIBAEHbI OCAOXHEHMS MPOTAAQTBIBAHMUS MATHUTHBIX MHOPOAHBLIX TEA (N=7): NepdPopaLMs CTEHKM
KMLLEYHMKQA, KULLIEYHAS HEMPOXOAMMOCTb, MEPUTOHUT, Cemncuc. Ha OCHOBAHMM MOAYYEHHOTO OMbITA
PA3PABOTAHA AMATHOCTMHECKAS M AEYEOHQAS CTPATErMUs BEAESHUS AETEM C MOTHUTHBIMM MHOPOAHbBIAMM
TEACQMM B PA3AMYHBIX OTAEACX XKEAYAOYHO-KMLLIEYHOTO TPAKTA.

KAaloyeBble cAOBQA: AETH, MATHUTHBIE MHOPOAHbBIE TEAQ, >KEAYAOYHO-KULLIEYHbIE PACCTPOMCTBA,
nepcbopALMM CTEHKM KMLLIEYHMKA

AAs umTupoBaHus: P.B. bouapos, B.l. MNoropeako, I'.B. Camnsosckui, 9.B. LLnkyHosa. TAKTUKA AEHEHNA
AETEM C  MATHUTHBIMKU  MHOPOAHBIMM  TEAAMUM  KEAYAOYHO-KMLLEYHOTO TPAKTA. INNOVATIVE
SURGERY ON THE SILK ROAD. 2024. 1.

For citation: R.V. Bocharov, V.G. Pogorelko, G.V. Slizovskiy, Ya.V. Shikunova. TREATMENT TACTICS FOR
CHILDREN WITH MAGNETIC FOREIGN BODIES OF THE GASTROINTESTINAL TRACT. INNOVATIVE SURGERY ON
THE SILK ROAD. 2024. 1.

Introduction. Curiosity and lack of internal and parental supervision in preschool-aged
children often lead fto unintentional ingestion of foreign objects, including metallic items of
technical or play purposes, the ingestion of which often goes unnoticed and does not cause
any early specific symptoms [1-6]. Migrating magnetic foreign bodies (MFBs) in quantities of two
or more can actively interact with each other at different levels of the gastrointestinal tract (GIT),
compressing and damaging the walls of the stomach and inftestines, which can lead to
complications such as intestinal obstruction, perforation, bleeding, fistulas, and peritonitis [1-3, 5-
7]1. Timely diagnosis of MFBs and tactical selection of their extraction remain crucial aspects in
the treatment of this pathology.

The aim of this study was to analyze clinical cases of MFBs in the gastrointestinal tract in
children to determine a rational freatment strategy in situations of detecting a magnetic object.

Material and methods. From 2013 to 2023, 20 children (14 boys, é girls) were hospitalized at
the State Autonomous Healthcare Institution "BSMP Ne 2", with ages ranging from 7 months to 10
years, with an average age of 3.7+0.9 years. In 18 cases, based on anamnestic data of ingestion
of foreign objects (n=10) and signs of "acute" abdomen (n=8), diagnostic overview radiography
of the thoracic organs (CHO) and abdominal organs (ABO) was performed. The remaining 2
pafients, due to the severity of their condition, underwent only ultirasound examination of the
abdominal organs. In children without signs of perforation and peritoneal symptoms, removal of
foreign bodies from the esophagus and stomach was performed under general anesthesia:
fibroesophagogastroduodenoscopy (FEGDS) using biopsy forceps (grasper "Storz', Germany),
esophagoscope ('Storz', Germany), fioroscope ('Olympus XPE', Japan). In situations of
prolonged presence of multiple MFBs in the intestinal lumen, and the presence of peritoneal
signs of "acute" abdomen after hospitalization, surgical intervention was performed: endovideo-
assisted laparoscopy, laparotomy. All operations were completed with radiological control of
the abdominal cavity.

Results. In 10 children with no complaints and clinical signs, single magnetic objects were
confirmed by radiographic examination of the abdominal cavity. A conservative approach was
chosen: dynamic observation and radiological monitoring of the abdominal region. In these
pafients, the magnetic foreign bodies were spontaneously evacuated from the gastrointestinal
fract. Out of 10 children with multiple magnets, in 8 observations with the presence of symptoms
of "acute" abdomen during examination, foreign objects of metallic density were visualized in
various parts of the gastrointestinal fract on overview radiography of the abdominal cavity. In 2
children who were admitted in a severe condition, ultfrasound examinatfion (USE) of the
abdominal region diagnosed diffuse peritonitis, and therefore radiological diagnosis before
surgery was not performed, and the magnetic foreign objects became an intraoperative
finding.

Clinical Observations. Patient L., 3 years 5 months old, was admitted from the Central District
Hospital of the Tomsk Region on 25.09.14. In the history, the mother reported the ingestion of
several magnetic objects by the child. On the overview radiograph of the CHO and ABO, a
foreign body (two magnets) was visualized in the lower third of the esophagus. An attempt to
remove the foreign object by FEGDS procedure was unsuccessful. Six hours after admission to
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BSMP Ne 2, the child complained of epigastric pain, and on the radiograph, a foreign body was
detected in the projection of the stomach (Fig. 1). Under general anesthesia, FEGDS was
performed: a metallic cylinder with a diameter of 8 mm, fixed to the esophageal mucosa, was
found in the cardiac part of the esophagus. Upon manual examination, another magnet was
found, which attracted each other from the stomach side. After several attempts, the magnet in
the cardiac part of the esophagus was captured and forcefully extracted. A pronounced
hematoma was visualized on the stomach mucosa in the area of fixation of the second magnet.
Due to the difficulty in removal and the absence of complications, the second single magnet
was left for spontaneous evacuation from GIT. The subsequent period was uneventful, control X-
rays of the ABO confirmed the evacuation and spontaneous passage of the magnet.

Patient F., 2 years 3 months old, was admitted on 19.02.15 fo the emergency room of BSMP
Ne 2 due to the ingestion of an unknown number of round magnets approximately 2 days prior,
according to the mother. Upon examination, the child exhibited vague discomfort, with a soft,
tender abdomen in the paraumbilical area upon palpation. On the overview radiograph of the
ABO, a chain of multiple rounded radiopaqgue shadows in the projection of the stomach and
intestines was visualized (Fig. 2). Under general anesthesia, FEGDS was performed, and part of
the magnetic foreign bodies was removed. For the removal of the remaining chain of magnets,
fixed by the magnetic field through the walls of the stomach and duodenum, an upper
laparotomy was performed: the stomach was brought out through the wound, gastrotomy was
performed, the magnetic objects were exiracted, and a two-row suture was applied to the
stomach wall. A total of 78 magnetic balls were removed. Radiological control of the
abdominal cavity: no magnetic foreign bodies were detected. The postoperative period was
uneventful, and the child was discharged in satisfactory condition for a 14-day follow-up.

In the following case, child V., é years old, on 26.12.19, swallowed approximately 30
magnetic objects with a diameter of 0.7 cm while playing and informed his mother about it.
Considering the absence of complaints, medical aftention was not sought. After 36 hours,
abdominal pain appeared, and the child was hospitalized by ambulance. The abdomen was
soft, tender in all quadrants, with negative signs of peritoneal irritation. On abdominal cavity
radiography, a foreign object composed of 32 metallic density spheres was visualized. During
FEGDS, a metallic conglomerate was found in the gastric space. The magnetic conglomerate
adhered to the endoscope, and the foreign elements were removed as a single unit, totaling 31
elements (Fig. 3). On the follow-up FEGDS, no foreign bodies were found in the gastric and
duodenal expanse. On X-ray ABO, one object of circular shape was projected in the left
mesogastrium. After 2 days, the 32-nd magnetic sphere was spontaneously evacuated, and the
child was discharged in satisfactory condition.

Patient G., 10 years old, independently presented to the emergency room of BSMP Ne 2 on
07.08.16 with complaints of abdominal pain that had started 25 hours prior, vomiting, and liquid
stool. Considering the complaints, medical history, clinical presentation, and USE cavity findings,
a diagnosis of acute appendicitis with peritonitis was made. After preoperative preparation,
endovideoassisted laparoscopy was performed: the appendix was unremarkable, but a loop of
the intestine was found twisted around a dense local connection resembling the junction of two
loops of the small intestine, in which foreign bodies of dense structure were palpated using
endoscopic forceps (Fig. 4). Conversion to midline laparotomy was performed: the intestinal
junction was separated and the magnets were extracted (? balls, diameter 4 mm). Perforations
of the small intestine (upper at 2-2.5 meters, lower at 1.5 meters from the ileocecal angle) were
sutured with two-row sutures, and abdominal cavity drainage was performed. Radiological
control of the abdominal cavity confiirmed the absence of foreign objects. The postoperative
period was uneventful, and the child was discharged in satisfactory condition on the 11-th day.

In the following case, patient M., 4 years old, was brought in by ambulance on 30.04.21 with
complaints of abdominal pain for 35 hours and recurrent vomiting. Upon palpation, the
abdomen was soft, with tenderness in the epigastrium and right iliac fossa, and negative signs of
peritoneal iritation. USE revealed an unremarkable appendix and a conglomerate of
unchanged bowel loops, maintaining their shapes and sizes during multi-positional examination.
On X-ray in the projection of the pelvis, contrast shadows in the form of a chain of balls
(diameter 0.47 mm, 7 pieces) were identified on the right side. Surgical intervention was
performed: a midline pararectal incision on the right; upon abdominal cavity exploration, up to
100 ml of serous fransparent effusion was found. During intestinal revision, two perforations were
found (the dome of the ileocecal angle and the base of the appendix) with foreign bodies
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(magnets) in their lumens (Fig. 5), and a third perforation was found on the small intestine
(distance up to 50 cm from the ileocecal angle), covered with fibrin and with leakage of
intestinal contents. Seven magnetic foreign objects were removed from the perforation in the
area of the appendix base, an appendectomy was performed, perforations were sutured with
two-row sutures, and abdominal cavity drainage was performed. Radiological control of the
abdominal cavity confiirmed the absence of foreign bodies. The postoperative period was
uneventful, the child was discharged in satisfactory condition on the 16 day.

Child T., 3 years 2 months old, was admitted on 05.02.13 as an emergency case. From the
history, it was known that the child had episodic abdominal pain, fever up to 37.5°C, two
episodes of liquid stool, and vomiting since 01.02.13. The parents were unaware of the child
ingesting any magnetic objects. Despite freatment by the local pediatrician, the abdominal
pain persisted, fever increased to 37.6°C, and vomiting became frequent. The child presented
with a severe, lethargic, and adynamic state. Visible mucous membranes and tongue were dry.
The skin was pale, dry, with a "marbled" pattern. Abdominal palpation revealed tenderness in all
quadrants. Abdominal cavity USE was performed, showing echographic signs of peritonitis, and
the appendix was not visualized. A diagnosis of acute appendicitis with diffuse peritonitis was
made. Surgical intervention included midline laparotomy, during which 9 perforations were
found in the intestines with diameters up to 0.5 cm (2 on the dome of the cecum and 7 on the
jejunum, of which two are 10 cm from the Treitz ligament and five spanning 30-60 cm from the
Treitz ligament). Nine magnetic foreign bodies were removed. Perforations in the jejunum were
sutured with two-row sutures, followed by resection of the ileocecal angle, enterocecostomy,
appendectomy, lavage of purulent fluid and intestinal contents, abdominal cavity drainage,
and laparostomy. X-ray ABO during surgery confirmed the absence of foreign objects. The
postoperative period was complicated by sepsis. The laparostomy was closed on 12.02.13. The
child was discharged on 15.03.13 in safisfactory condition with a functioning enterocecostomy.

Discussion. Our observations align with findings from various authors indicating that young
age, unsupervised presence, negative emotional reactions to examination, and the severity of
the condition hinder the collection of disease history, and the reliable visual diagnostic method
for MFBs is abdominal plain radiography [2, 3, 5-7]. Undoubtedly, the increasing magnetic
attraction between objects leads to intestinal wall damage. Our clinical examples showed that
the tfime required for the formation of a magnetic intestinal fract is significantly shorter than the
fime for the onset of intestinal perforations. Multiple magnetic objects, two or more, do not
present early symptoms, and emerging clinical manifestations correspond to the development
of complications (intestinal obstruction, perforations, formation of intestinal tracts, peritonitis) [1-
3, 5]. Differences in the localization of multiple MFBs in the digestive tfract and the presence of
signs of an ‘'acute" abdomen determine the individual therapeutic approach:
fibroesophagogastroduodenoscopy, endovideoassisted laparoscopy, or laparotomy.

Conclusions. X-ray examination of the abdominal cavity in children is a mandatory and
reliable method of identifying metallic density foreign bodies if they are suspected of ingestion
or if there are signs of an "acute" abdomen.

Patients with a single magnet are shown conservative management tactics with migration
confrol and self-evacuation from the intestinal fube.

The location of multiple magnetic bodies in the projection of the esophagus, stomach and
upper intestinal tract requires prompt fibroesophagoduodenoscopy in order to remove them
and prevent the development of complications.

Verification of multiple magnets in the underlying parts of the intestine requires emergency
surgery, individual choice of surgical access.

An infraoperative X-ray examination of the abdominal cavity is mandatory to confirm the
complete removal of magnetic objects.
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Peslome. HekpoTM3Mpylowmi SHTEPOKOAMT (HOK) y HOBOPOXAEHHBIX AETEM HSBASETCH OAHOM M3
QKTYOABHEMLLIMX NPOBAEM COBPEMEHHOM MEAMLMHDI, YTO CBA3OHO HE TOABKO C YBEAMYEHMEM KOAMHECTBA
MALUMEHTOB C AQHHOM MATOAOTMEM, HO M C COXPAHAOLLLUMMCS BBICOKMMM MOKA3ATEAIMMU AETAABHOCTH (30 —
100%). BoAbLLIOM BKAGA B 3TMONATOreHe3 H3K BHOCUT AMCOMO3 KMULLIEYHWKO C YBEAMHEHMEM POAM YCAOBHO-
MATOr€HHOM M MATOFEHHOM MMKPOMAOPLI. [TO3TOMY OAHMM M3 OCHOBHBIX HOMPOBAEHM OKA3AHMS
MEAMUMHCKOM MOMOLLM HOBOPOXKAEHHBIM AETIM SIBASETCS CBOEBPEMEHHOE HA3HAYEHME SCPIEKTUBHOM
CUCTEMHOM NMPOTUBOMMKPOBHOM Tepanium (CIMT).

LLeAb. M3y4nTb AOKOAbHbIE OCOBEHHOCTU CTRYKTYPbl HOMBOAEE 3HAYMMBIX MPKU HIK MUKPOOPIAHM3MOB,
MX YYBCTBUTEABHOCTb K QHTMOAKTEPUAAbHBIM NpenapaTtam (ABI), nposectn aHaam3 CIMT 1 oueHuts ee
2P EKTUBHOCTb.

MaTepuaAbl U MeTOAbI. [POAHAAM3MPOBAHBI 108 30KOHYEHHbIX CAY4aEB HOK Y HOBOPOXAEHHbIX AETEM,
MOAYYQIOLLIMX AEYEHUE B OTAEAEHUM AHECTEIUOAOTMM-PECHUMALMM XUPYPTUYECKOTO MPOTOUAS, OTAEAEHUM
MATOAOTMM HOBOPOXAEHHbIX B OBOAACTHOM KAMHMYECKOM BOAbHMLE Ne 2 T. TiomeHu 3a nepuoa ¢ 2019 no
2023 rr., pe3yAbTATHl MUKPOBUMOAOTMHECKOTO MCCAEAOBAHMS (477 U3OAITOB M3 BUOAOTMHECKOTO MATEPUAAC,
X OHTUOUOTUKOTPAMMBI), cxembl CITMT 1 €€ 3dodEKTUBHOCTD.

Pe3yAbTaTtbl. OCHOBHYIO MACCY AETEW COCTOBMAM HEAOHOLLIEHHBIE HOBOPOXAEHHbIE (28,142,2 HEAEAD
rectaumm). Mepsble nNpusHakM H3K BUAE FACTPOUMHTECTMHAABHOIO CMHAPOMA PA3BMBOAUCH B CPEAHEM HA
9,716,7 CYTKM C MOMEHTA POXAEHUA. CPEAN BBIAEAEHHOM MUKPODDAOPBI MPEOBACAAAM SHTEPODAKTEPUM U
HedbepMEHTUPYIOLLIME TPAMOTPULLATEAbHBIE ©akTepum (P.aeruginosa wu Acinetobacter spp.). Bce
BbIAEAEHHbIE LLUTAMMbI XAPOKTEPU3OBAAMCH BbICOKOM PE3MCTEHTHOCTHIO. YCTOMYMBOCTb MPEACTOBUTEAEMN
nopsaka Enterobacterales konebaaachk o7 60,4% K amukaumHy A0 83,9% K MHIMOUTOP3ALLULLLEHHbBIM
AMMUHOMNEHUUMAAMHAM. HOMBOABLLIYIO OKTMBHOCTb B OTHOLLIEHMM P.aeruginosa NposBuA ammkaumH (71,4%). K
OCTAAbHbIM TUTRYEMbIM ABIT PE3UCTEHTHOCTL KOAEBAAACH OT 57,1% A0 85,7%. AAs LUTAMMOB Acinetobacter
spp. YCTOMYMBOCTb COCTOBUAC 64,7% - 88,2%. YPOBEHb PE3UCTEHTHOCTU BLIAEAEHHbIX LUTAMAMOB
Staphylococcus spp. U Enterococcus spp. K BAHKOMMULMHY COCTaBMAQ 5,5% W 25% COOTBETCTBEHHO.
BblAEAEHHOS MUKPOMOAOPA M BbICOKME MOKA3ZATEAM KX YCTOMHMBOCTM K ABIT TPEOOBOAM HA3HAYEHMUS
KOMBUHMPOBAHHOM CTIMT, COCTOILLLEN M3 KOMBOUHALMM TPpEX U Acxe 4eTbipex ABIl, B TOM 4YucAe U 13
rpynnbl «pe3epBan (FOCHOMULMH, LeADTAMAMM/ABUOOKTAM, AMHE3IOAMA, MOAMMMKCUH, KOAMCTUMETAT
HATPUSA AU TUTELMKAMH). AETAOABHOCTb B HALLIEA MCCAEAOBAHMM COCTABMAA 33,3%.

3akAtodeHune. Y HOBOPOXKAEHHbBIX AeTEM, MOAYHAIOLLMX AeveHne B OAPHUHA no NOBOAY OCAOXHEHHOIO
TedeHus HOK, Bbibop adodoektmBHOM CIMMT AOAXEH OCHOBLIBATLCA HE TOABKO HA PEKOMEHAYEMbIE B
KAMHMYECKMX MPOTOKOAOX CXEMbI, HO U AOKOAbHbIE AQHHBIE O CTRYKTYPE HOMBOAEE 3HAYMMBIX MPU ACHHOM
MATOAOTUM MUKPOOPTAHU3MOB M MX 4YBCTBUMTEABHOCTM K CUCTEMHBIM ABTT.
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KAloyeBble CAOBA. HOBOPOXAEHHbIE AETH, HEKPOTUIMPDYIOLLMM  SHTEPOKOAUT,  AHTMOMOTHKY,
QHTUBUOTUKOPEINCTEHTHOCTb

Abstract.

Background. Necrotizing entferocolitis (NEC) in newborns is one of the most pressing problems of
modern medicine, which is associated not only with an increase in the number of patients with this
pathology, but also with persistent high mortality rates (30-100%). A major confribution fo the
etiopathogenesis of NEC is made by intestinal dysbiosis with an increasing role of opportunistic and
pathogenic microflora. Therefore, one of the main directions of providing medical care to newborns is the
timely administration of effective systemic antimicrobial therapy (SAMT).

Objective. To study the local features of the structure of the most significant microorganisms in NEC,
their sensitivity to antibacterial drugs (ABP), conduct an analysis of SPMT and evaluate its effectiveness.

Materials and methods. We analyzed 108 completed cases of NEC in newborns receiving treatment in
the department of surgical anesthesiology and resuscitation, the department of neonatal pathology in the
Regional Clinical Hospital No. 2 of Tyumen for the period from 2019 to 2023, the results of a microbiological
study (477 isolates from biological material, their antibiograms), SPMT regimens and its effectiveness.

Results. The bulk of the children were premature newborns (28.1+2.2 weeks of gestation). The first signs
of NEC in the form of gastrointestinal syndrome developed on average 9.7+6.7 days from birth. Among the
isolated microflora, enterobacteria and non-fermenting gram-negative bacteria (P.aeruginosa and
Acinetobacter spp.) predominated. All isolated strains were characterized by high resistance. Resistance of
representatives of the order Enterobacterales ranged from 60.4% to amikacin to 83.9% to inhibitor-
protected aminopenicillins. Amikacin showed the greatest activity against P.aeruginosa (71.4%). Resistance
to other fitratable antibacterial drugs ranged from 57.1% to 85.7%. For strains of Acinetobacter spp.
resistance was 64.7% - 88.2%. The level of resistance of the isolated strains of Staphylococcus spp. and
Enterococcus spp. to vancomycin was 5.5% and 25%, respectively. The isolated microflora and high rates
of their resistance to ABP required the prescription of a combined SPMT, consisting of combinations of three
or even four ABPs, including those from the “reserve” group (fosfomycin, ceftazidime/avibactam, linezolid,
polymyxin, colistimethate sodium or tigecycline). The mortality rate in our study was 33,3%.

Conclusion. In newborns receiving treatment in OARNIND for the complicated course of NEC, the
choice of effective SPMT should be based not only on the regimens recommended in clinical protocols,
but also local data on the structure of the most significant microorganisms in this pathology and their
sensitivity fo systemic ABP.

Keywords. Newborns, necrofizing enterocolitis, antibiotics, antibiofic resistance.

AAs umTupoBaHusa: M.M.Bewwkypuera, M.A.Akceabpos, T.B.Ceprnerko, A.B.TaH3bibaes, E.N. CnmpuHa,
AB.Ctonsp. COBPEMEHHBIE TMPOBAEMbl  CUCTEMHOM I'IPOTVMBOMMKPOBHOIZ TEPANIMK  TIPU
HEKPOTU3MPYIOLLEM SHTEPOKOAMTE-3 ¥ HOBOPOXAEHHbBIX AETEM. INNOVATIVE SURGERY ON THE SILK
ROAD. 2024. 1.

For citation: |.M.Veshkurtseva, M.A.Akselrov, T.V.Sergienko, A.V.Tanzybaev, E.lLSpirina, A.V.Stolyar.
CURRENT PROBLEMS OF SYSTEMIC ANTIMICROBIAL THERAPY IN NECROTIZING ENTEROCOLITIS-3 IN NEWBORN
INFANTS. INNOVATIVE SURGERY ON THE SILK ROAD. 2024. 1.

BBeaseHHne. Pa3BuTME BbICOKMX TEXHOAOTUIM MPU OKA3AHUM MEAMLMHCKOM MOMOLLIM AETCKOMY
HOCEAEHMIO CMOCOOCTBYET YBEAMHEHUIO HYUCAQ BbDKMBLUMX HEAOHOLLEHHbLIX HOBOPOXAEHHbIX
AETEN C OYEHDb HM3KOM maccon Tead (OHMT) 1 SKCTPEMAABHO HU3KOM MACCOM TeAA (DHMT), 4to
CO3AQET NPEAMOCHIAKM AAF PA3BUTUA HEKPOTUIUMPYIOLLLETO SHTEPOKOAMTA (H3K), KOTOpbIM MOXET
BCTpeYaThCa y 7 - 22% aeTer ¢ maccom Teaa meHee 1500 I ¢ NoKasaTeAsmMmm AETAAbHOCTM A0 30 -
40% [1 - 5]. Hu3kas mMacCcCa TEAQ M MEHbBLLMM TECTALUMOHHbIM BO3PACT MNPU POXKAEHMM
KOPPEAMPYIOT C BOAEE BbICOKMM PUCKOM HEDBAQroOnpPMITHOrO MCX0AQ, C nokasateasmm 30 —
50,9% y aeten ¢ SHMT npu poxaeHun (501 =750 r.) [1, 6, 7]. Ha cCTOAMU NEPUTOHUTA MNPOTHO3 AAS
KM3HUM AETEM 3HAYUTEABHO YXYALLAETCS M AETAAbHOCTb AOoCTMraet 60-70%, a Mpu TOTAAbHbIX
HEKPO3AX KMLLEYHUKA MOXeT cocTaBAdtb 100% [8, ?]. MpumepHo ot 30% A0 50% NALMEHTOB C
H3K HY>XAQIOTCS B XMPYPIMYECKOM BMELLIOTEALCTBE [6]. B AGABHEMLLEM Y BbBDKMBLUMX AETEM,
nepeHecLmx HOK, HOBAIOAQIOTCHS CUHAPOM KOPOTKOM KMLLIKM, CTEHO3 KMLLEYHMKA M HAPYLLEHMUS
HEBPOAOTMYECKOTO PA3BUTUSA, YTO CYLLLECTBEHHO YXYALLAET KAYECTBO >XXM3HU AQHHOM KATErOPMM
NaumMeHToB [6]. HOK paccmartpmBaoT KOK MOAMITUOAOTMHECKOE BOCMAAUTEABHOE 3000AEBAHME
KMLLIEYHMKA, KOTOPOE MOXET MPUBECTU HE TOABKO K HEKPO3Y, HO M OBPA30BAHMIO NEPOOPALLMM
CTEHKM KMLLIEYHUKA, PA3BUTMIO MEPUTOHUTA, CENCUCA, YTO YBEAMHYMBAET PUCKM HEOAQrONPUATHBIX
MCXoA0B [1 - 4]. BOABLLOM BKAQA B pa3Butie HOK BHOCUT, COTAQCHO AUTEPATYPHbLIM ACHHbLIM,
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KMLLIEYHbIM AMCOMO3, XAPAKTEPMUIYIOLLIMNCS AKTMBALMEN YCAOBHO-MATOTEHHOM MAM MOTOFEHHOM
mmkpodoaopsl  (Escherichia coli, Klebsiella pneumoniae, Citrobacter koseri, Enterobacter
cloacae, Clostridium spp, P.aeruginosa, Staphylococcus aureus, Enterococcus spp..
Cronobacter n apyrve nartoreHsl, rpubsl poaa Candida spp.), 4TO BEAET K PA3BUTUIO HE TOABKO
AOKOABHOM, HO U CUCTEMHOM BOCMAAUTEABHOM PECKUMM C  YCUAEHUEM ULLEMMYECKMX
MPOSBAEHUIM CO CTOPOHBI KMLLEYHMKA [6, 10, 11]. TTO3TOMY OAHMM M3 HAMPOBAEHMM OKA3AHMS
MEAMNLLMHCKOM MOMOLLLU HOBOPOXKAEHHBIM AETAM C HOK 4BAIETCA CBOEBPEMEHHOE HA3ZHAYEHME
3dPPEKTMBHOM CUCTEMHOM MPOTUBOMMUKPOBHOM Tepanuu  (CIMNMT) C©  MCNOAb3OBOHUMEM
OHTMOOKTEPUMAABHBIX MNpenapaTos (ABl1), MO BO3MOXHOCTM, OXBATHIBAKOLLLMX BECb CMEKTP
npeanoAaraembix Bosbyamreaen [5, 6, 10]. OaAHAKO, MPOBAEMA OKA3AHMA MEAMLIMHCKOM
MOMOLLM, B YACTHOCTM, HOBOPOXAEHHBIM AETAM, 3AKAKOHOETCH B HEYKAOHHO HAPACTAIOLLLEM
YPOBHE PE3MUCTEHTHOCTM HAMBOAEE 3HAYMMBIX BO3DYAUTEAEN MHADEKLMOHHO-BOCTIAAUTEABHOM
MATOAOTMM, B TOM YUCAE M Npum H3K, 4TO YBEAMYMBAET BEPOIATHOCTb HEOAQTrOMPUATHBIX MCXOAOB
[12]. Boibop aaekBatHOM CIIMT B KOXXAOM KOHKPETHOM CUTYALMM AOAXKEH OCHOBBIBATHCH HA
PEMMOHAPHBIX M AOKAABHBIX AQHHBIX MO YPOBHIO YCTOMYMBOCTU MMKPOOPTAHM3IMOB K ABI, 41O
MOBBICUT KA4Y€CTBO OKA3QHMA MEAMLLMHCKOM MOMOLLM U YBEAUMHUT BEPOITHOCTb OAQronpUITHOrO
ncxoaa [13].

LLeAb HCCAEAOBAHMUSA: M3Yy4iTb AOKOAbHBIE OCOBEHHOCTU CTPYKTYPbl HOMOOAEE 3HAYMMbIX MPU
H3K MUKPOOPTaHM3MOB, MX 4YYBCTBUTEABHOCTb K AbBIl, MPOBECTU AHOAM3 DMMUPUYECKOM WU
ammotponHon CIMNMT u oueHUTb ee 3O IPEKTUBHOCTD.

MaTtepuaabl M MeTOAbl. [loA HALWMM  HABAIOAEHMEM  HAXOAMAOCH 108  Aeten,
OMNEPUPOBAHHBIX MO NOBOAY Nporpeccupyloero H3K, B nepuoa 2019 - 2023 r. 8 OBAACTHOM
KAMHMYECKOU OOAbHMLLE Ne 2 1. TIOMEHWM. BbIAM M3Yy4EHBI PE3YABTATHI MMKPOBMOAOTMHECKMX
MCCAEAOBOHUM, CTPYKTYPA M AHTMOUOTUKOTPAMMbI BBIAEAEHHOM MUKPOTOAOPSI (477 U3OAATOB M3
OHAOTPOXEAABHOIO ACMMPATA, 3€BA, CGHAABHOIO KOAbLLO, OTAEASEMOTO M3 PAHbI, KPOBM,
AMKBOPQA). 3060p MATEPUAAOB AA MCCAEAOBAHUSA MPOM3BOAMACS B MEPBbIM AE€Hb MOCTYMNAEHUS
pebeHka ¢ H3K B OTAEAEHME AHECTE3MOAOTUM-PEAHUMALMM  AAS  HOBOPOXAEHHBIX M
HEAOHOLLIEHHbBIX AETEM, B TOM YUCAE C xmpyprmyeckom narorormen (OAPHMHA) 1 kaxable 7 aAHeN
NPeObIBOHMA MAUMEHTA B OTAEAEHWMU. BbIAM MPOAHAAM3MPOBAHBLI cxembl CIMMT, Ha3HAYeHHbIe
AETAM C AGHHOM NATOAOTMEN N ee 2P IPEKTUBHOCTb. MMICCAEAOBAHME BbIMOAHEHO B COOTBETCTBMM
C NPUHLMNOMU XEABCUHKCKOM AEKAOPALMU. TTOOTOKOA MCCAEAOBAHUI OAODPEH AOKOAbHbBIM
KOMUTETOM MO 23Tnke npu  PIbOY BO TiOMEHCKMM [OCYAQPCTBEHHbBIM  MEAMLMHCKMM
yYHuBEpCcUTET MuH3ApaBa Poccum  (NPoTokoA Ne  119). T[IOAyY4EHHbIE PE3YALTATHI  ObIAM
OBPABOTAHLI C MOMOLLLBIO MAKETA MPUKAAAHBIX Nporpamm Microsoft Office Excel 2011 aag OC
Windows, a takke crtammctmieckoro naketa STATISTICA 10.0 (Stat Soft Inc., CLUA). 3HavyeHus

HEMNPEPbLIBHbIX BEAMHYUH MNPEACTOBAEHbBI B BMAE Mim, rae M - BbIODOPOYHOE CpeaHee
apUAPOMETUHECKOE, M — CTAOHAOPTHOS OLLMOKA CPEAHETO.
Pe3yAbTaTbI.

B OAPHUHA AAS XMPYPIMYECKOTO AEYEHMS HOBOPOXAEHHbLIE AETU MOCTYMAAM, TACGBHbIM
00pa30M, M3 OBAQCTHOTO MNEPUMHATAABHOTO LLEHTPA C YXE YCTAOHOBAEHHbIM AMATHO3OM,
HEKPO30OM KULLIKU, MEPUTOHUTOM, CEMNCUCOM U MPOBEAEHHBIM AEYEDHO-AEKOMMNPECCUOHHBIM
aanapoueHtesom [14]. CpeaHUt BO3PACT HOBOPOXAEHHBIX NPU NepeBoae coctasma 13,1184
AHS (0T 2 A0 35 cyTOK mMocAae poxaeHus). OCHOBHYIO maccCy naumeHTos ¢ H3K (95%) coctasmam
HEAOHOLLIEHHbIE HOBOPOXAEHHbIE AETU CO CPEAHMM CPOKOM FeCTaumm Npu PoOXAeHUn 28,1£2,2
HEAEAU, UmetoLLime DHMT (787,5:145,4 1) mam OHMT (1293,4£220,7 r). Nepsble npusHakm HOK B
BMAE FTACTPOMHTECTUHAABHOIO CMHAPOMA PA3BMBAAMCH B CREAHEM HA 9,716,7 CYTKM C MOMEHTA
POXAEHMA (OT 2 A0 35 cCytokK). TOTAAbHBIM HEKPO3 KULUEYHMKO Habawoaaacs y 8,3%
HOBOPOXAEHHbBIX AETEM, MPUBEALLIMI B AQABHEMLLIEM K AETAABHOMY MCxoay B 100% cAy4aes.
Ob6bem ONEPATUMBHOTO BMELLIATEABCTBA 3AKAKOHOACSH B AQMAPOTOMMUM, PEIEKLMM MOPAKEHHOTO
MAM MOPCOKEHHBIX Y4OCTKOB KMLLIEYHMKA C BBIBEAEHMEM KMLLIEYHOM CTOMbI UAM CTOM, COHALMM
OPIOLLIHOM MOAOCTU. AAS MOBbILLEHU 2 deKTMBHOCTM CITMT B 100% CAy4YQEB MPOM3BOAMACS
3060p MATEPUAAQ HA  MMKPODOUOAOIMHECKOE UMCCAEAOBAHME. CTPYKTYPO 3TMOAOTMHECKM
3HA4YMMbIX MW HOK BO3bGyauTEAEN (CTENEHb 0OCemeHeHHOCTH 2105 KOE/MA) NpeACTaBAEHO HO
puc.l.
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1,6%

18,7%

46,6%

Enterococcus spp.; W Staphylococcus spp. ™ Enferobacterales © HT'OE B Candidaspp. " opylieso

PucyHok 1. Mukpo6Hbii neisaxk npu HIK y HOBOpOXKAEHHbIX AeTel

Kak BMAHO M3 NPEACTOBAEHHOTO PUCYHKA CPEAM BBIAEAEHHOM MUKPOMAODBI AMAMPYIOLLLME
MO3MLLMKM 3AHAAM NMPEACTOBUTEAM MOPAAKA Enterobacterales. AQHHbIE MUKPOOPTAHM3IMBI YALLLE
BbICEBAAMCH M3 3EBA, DHAOTPOXEAABHOTO ACMMPATA M OMEPAUMOHHOM paHbl: 39,8%, 25,8% wu
20,4% CAy4O€B COOTBETCTBEHHO. BeaAyLLMM MPEACTABUTEAEM  BHTEPOBOKTEPUM  BblIAC
Kl.poneumoniae, kOTOpQOs B HACTOSLLLEE BPEMS FBAIETCA OAHWUM M3 OCHOBHbIX BO3OyAUTEAEM
HO30OKOMMAAbBHbBIX MHAOEKLLMM U CO3AQET ONPEAEAEHHbIE TRYAHOCTU Mpu noadope CIMNMT B BMAY
BbICOKOTO YPOBHY pe3ncTeHTHocT [12, 15]. U3 aApyrux npeactasuteaen Enterobacterales
BblIceEBAAMCH E.coli, Enferobacter spp. lpynna HeEEPMEHTUPYIOLLMX TPAMOTPULLATEABHbIX
Baktepuit (HFTOB) GbiAG MPEACTABAEHA, TAGBHBIM OBPA3OM, P.aeruginosa, HaO AOAID KOTOPOM
npmxoamaoch 48,3%. Acinetobacter spp. v St.maltophilia B ctpyktype HIOB 3QHAAM BTOPYIO U
TPEThIO MO3ULUMIO COOTBETCTBEHHO. HIOB y4aLLe BbICEBAAMCH M3 SHAOTPAXEAABHOrO ACMMPATA
(46%), 3eBa (23,6%) n onepaumoHHom paHbl (21,3%). U3 npeactasuteaen Staphylococcus spp.
NEPBEHCTBO MPUHAAAEXAAO S.epidermidis, KOTOPbIM NPK BbICEBE €70 C KOXM, PAHbI, CAM3IUCTBIX
0BOAOYEK, KOHTOKTUPYIOLLLUX C OKPY>KQIOLLLEM CPEAOM (3€B, AHAABHOE KOABLLO, CAM3MCTAS HOCA)
PACCMAOTPUBAETCH KAK BAPUAHT HOPMbI. B HOLLEM MCCAEAOBAHMKM B BOAEE 4YEM TMOAOBMHE
CAy4QeB (54%) AQHHLIM MUKPOOPIOHMU3M BbICEBOACS M3 KPOBM, CMMHHOMO3ITOBOM >KMAKOCTM.
MecrTo S.aureus B cTpykType Staphylococcus spp. BbIAO MUHUMAAbHBIM (8,3%). MpoeaCTaBUTEAM
Enterococcus spp., 30HUMMAIOLLME NATYIO MO3ULMIO B CTPYKTYPE BbIAEAEHHbLIX MUKPOOPTAHM3IMOB,
yawe OBHAPYXMBAAMCH B OMEPALMOHHOM paHe (36,4%). Mcnoab3zosaHme ABI Lumpokoro
cnektpa aenctems, passutme HOK, aBAOMMHOABHAS XUPYPIUS  SBASKOTCH  HE3ABUCUMAMBIMM
dOAKTOPAMM PUCKA PA3BUTUI MHBA3MBHOTO KOHAMAO3A Y HEAOHOLLIEHHbBIX HOBOPOXAEHHbIX AETEN
[16]. HecmoTpd HA TO, 4TO KAXKAbIM pebeHok B OAPHUHA C NPpOJOMAQKTMHECKOM LLEABIO MOAYHAA
ADAYKOHA30A, TpUbbl poaa Candida spp. BbICEBAAMCH B 16,6% CAYyHAEB. DTU MUKPOOPTAHM3MbI
OBHAPY>XMBAAMCH HE TOAbKO B HECTEPMABHBIX AOKYCOX (QHOABHOE KOAbLLO, 3€B), HO M B 52,9%
CAY4YQEB BbICEBAAMCDH M3 KPOBM, YTO YKA3BIBAAO HA THKEAYIO AMCAOYHKLMIO MMMYHHOM CHUCTEMbI U
MOBBILLIAAO PUCKM HEBAQronpUATHbIX MCXOAOB [16]. AHOAM3 AHTUOMOTUKOTPOMM BBIAEAEHHOWM
MUKPOTOAOPBI MPOAEMOHCTPUPOBAA BbICOKME MOKA3ATEAM PESNCTEHTHOCTU Y ITUOAOTUHECKM
3HOYMMBIX  BO3DyAMTEAEW. BCE  BbIAEAEHHBIE  LUTAMMBI  MPEACTABUTEAEM  TMOPAAKT
Enterobacterales XApOKTEPU3OBAAMCb  BbICOKOM  YCTOMYMBOCTBIO K TUTPyeMbim  ABIT:
PE3NCTEHTHOCTb K OMMKALMHY COCTABMAQA 60,4%, K KapBaneHem — 66,1%, K LMNPOGDAOKCALMHY —
73,6%, UedPaAAOCNOPUHAM 3-4 nokoaeHun — 74,5% - 79,3%, K MHIUMOUTOP3ALLUMLLEHHbBIM
OMMUHOMEHULMAAMHOM — 83,9%, YTO AMKTOBOAO HEOBXOAMMOCTb B AQHHOM CUTYALMM HA3HAYEHUS
KOMOUHMPOBAHHOM CIMT. B oTHOLEHMM P.aeruginosa HaOMOOAbLLIYIO GKTUBHOCTb MPOSBUA TOABKO
OMUKAUMH (71,4% YHyBCTBUTEABHBIX LUTAOMMOB). K OCTOABHBIM TUTPYEMbIM ABIT PE3nCTEHTHOCTD
koaebaaack o1 57,1% A0 85,7%. AAd BbIAEAEHHBIX LUTAMMOB Acinetobacter spp. yCTOMYMBOCTb
COCTOBMAQ  OT  64,7% K CYAbDOKTOM-COAEPXALLMM  ABI  (QOMAMUMAAMH/CYABDAKTAM,
LedoonepasoH/CyAbOakTam) A0 88,2% K MMUNEHEMY/UMAQCTATUHY M LMMPOTDAOKCALMHY.
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BbiCOKME MNOKA3ATEAUM PEIMUCTEHTHOCTM Y TPAMHETATMBHOM OAOPbLI TPEOOBAAM B OKA3AHMMU
MEAMULIMHCKOM MOMOLLIM naupeHTam ¢ HIK Ha3HaYeHMs KOMBUMHMPOBAHHOM CIIMT. YpoBeHb
PE3MCTEHTHOCTM Staphylococcus spp. 1 Enterococcus spp. K BOHKOMMULMHY COCTOBMAQ 5,5% um
25% COOTBETCTBEHHO. YACTOTA BbICEBA METULMAAMHYCTOMHMBBIX LLUTAMMOB CTACGOMAOKOKKOB
coctaBuaa  59,3%. YYBCTBUTEABHOCTb 3HTEPOKOKKOB K CMMAULMAAMHY COCTABMAA 58,3%, K
FTEHTAMULMHY U MMUNEHEMY/UMAACTATUHY - NO 33,3%. AHOAM3 MEAMLIMHCKOM AOKYMEHTALLMM
BbISBMA, 4YTO BCe AeTn ¢ HOK Ao noctynaenms B OAPHUHA XMpypru4eckoro CTaLMOHApa
noay4aam CMMT. CTapTtoBad Tepanus B MEPUHOATAABHOM LLEHTPE COCTOSAA M3 KOMOMHALMM
NEHULMAAMHOB  (AMMULMAAMH,  OMIULMAAMH/CYABOAKTAM,  OMOKCULIMAAMH/KAQBYAQHAT) C
OMUHOTAMKO3MACOMMU  (TEHTOMULMH, AMMKALMH). Tlpu OTPULLOTEABHOM AMHOMMUKE, PA3BUTUM
KApTUHBI H3K A0 MEpPEBOAQ B XMPYRIMYECKMIM CTALMOHAP MCMOAB3OBAOAACH (AE€3CKAAQLLMOHHAOS
TepanuM - KOMOMHALMA MePONEHEMA C BAOHKOMULMHOM, AMDBO MepONEHEMA C AMUKALLMHOM.
Mo  pPasButiKM  xupyprmdieckon  crtaamm  H3K  m noctynaenHum naumenta B OAPHUMHA
XUPYPIMYECKOTO CTALMOHAPA B OOABLLUMHCTBE CAYYOEB MPOAOAXAAACH MAM MCTMOAB3OBAAOCH
KOMBOUHAUME meponeHema m BAHKOMMUMHA (100%). Mpu yxXyALLEHMM COCTOdHM pebeHKa
KAMHUYECKM, MAPOKAMHUMYECKM MO  PE3YABTATAM  MUKPOBOUOAOTMHECKOTO  MUCCAEAOBAHMUS
npomsBoanAmM Koppekumio CIMMT. Mpu BbiceBe TPAMHETATUBHOM COAOPbBI AQHTUMOAKTEPUAABHYIO
Tepanuio YCUAMBOAM OMUKALMHOM, HEAOCTATKOM KOTOPOTO ABAJETCH €70 HETOTUBHOE BAMIHME
HO QOYHKLMIO MOYEK M OPraHA 3PEHMUd, 4TO COKPALLLAET KYypPC €ro BHYTPMBEHHOIO BBEAEHMS,
COFAQCHO OOULLMAABHOM MHCTPYKLMKM, AC 7 AHEN [17]. TTPU HOAMHYMM MAHPE3NUCTEHHbLIX LUTAOMAMOB
aHTEepobakTeput uam P.aeruginosa B CIIMT AOBGGBASAKM, COFAQCHO onpeaeAeHmio BO3,
npPenaparsl «pes3epsan - POCHPOMULMH, MOAMMUKCUH B, KOAMCTUMETAT HATPUS UAKU TUTELIUKAMH
[18]. B 2,8% cAy4aeB Mpu THKEAOM MHADEKLIMM, BbI3BAHHOM MAHPE3UCTEHTHOM Kl.pneumoniae,
MCMOAB3OBAAM KOMOMHALMIO ABYX MPEMAPATOB «PE3EPBA» - LEMTAMAMM/ABUOAKTOM 1
adochommumH [15, 18, 19]. lpu BbICEBE MAHPE3MCTEHTHLIX LUTAMMOB Acinetobacter spp.
MCMOAb3OBAOAM  PEKOMEHAOBAHHbIE  KOMOMHAUMM  ABIl:  meponeHem, LedonepasoH/
CYABOAKTAM, MOAMMMKCHUH B, KOAMCTMMETAT HATPUSA, TUFEULMKAMH, KO-TOMMOKCA30A [15]. TMpwm
mHdpekumm,  BbIBBAHHOM  St.malfophilia, HA3HAYOAGQCH KOMOMHMPOBAHHAS TEpAnMs KO-
TPUMOKCA30AA C AEBOGDAOKCALIMHOM, Ha3HA4YeHHOro «off-labely. BbiceB KOKKOBOM MUKPODDAOPSI
TpeboBaA ycuaeHus CIMTMT BOHKOMUMLMHOM AMBO AMHE3OAMAOM. Pa3BuTHE rPHBKOBOro cencmca
(BblIceB M3 KpoBM Tpubos poaa Candida spp.) Ha dooHe NPOMPUAAKTMHECKOTO BBEAEHMS
dOAYKOHO30AQ, TPEBOBOA KOPPEKLUMM  OHTMMMKOTMHECKOM Tepanum. B  AQHHOM CuUTyaLMM
HA3HOYOACS PEKOMEHAOBAHHbLIM MUKACDYHTMH B MOKCUMMUOABHBIX AO3MPOBKAX, MPWU OTCYTCTBUM
3P DEKTA NEPEXOAMAM HO AMADOTEPUUMH B aeokcmxoaar [11, 16, 19]. CpeaHee KOAMYECTBO
PA3AMYHBIX CXEM QOHTMOAKTEPUAABHOM Tepanuu y aeten ¢ 3 craamen HOK B otaeseHum
PEAHMMALMKM  COCTOBMAO 4,35+0,41. B OOAbBLUMHCTBE CAY4YOEB WMCMOAB3OBAAMCH  ABI,
HasHa4aemble  «off-labely ¢ odbopmaeHMeEM  MPOTOKOAQ  BPAYEBHOM  KOMMCCUM,
MHADOPMMPOBAHHOTO  AODPOBOABHOTO  COTAQCHKS  30KOHHOTO  MPEACTABUTEAS  pebeHKa
(MeponeHem, LeddTAIMAMM/ABUBAKTAM, TUTELMKAMH, AEBOCGOAOKCALIMH M HEKOTOPLIE APYTME).
HeB®AaronpuatHbIM ncxoa Habaloaaacs B 33,3% CAyHAEB.

O6cyxaeHue. H3K - MOAUITUAOTMYECKOE 3000A€EBAHME, pa3BMBAlOLLLEECH
NPEUMYLLLECTBEHHO Y HEAOHOLLIEHHbBIX AETEM C MOABIMKM CPOKOMM FECTALLMM U HU3KOM MOACCOM
TeAQ TMPU  POXAEHWUM, YTO MOATBEPXKAOETCA  MHOTOYUCAEHHBIMU  UCCAEAOBAHMAMMU U
NPOAEMOHCTPUPOBAOHO B  Hawem caydae [1-5, 20]. MukpoOHbiM nemsax npu  HIK
XQAPCOKTEPU3OBAACSH BbIPOXKEHHBIM MOAMMOPTOUIMOM, MPEOBATATAU MPEACTABUTEAM MOPIAKT
Enterobacterales, 4TO COrAQCYeTCs C AUTEPATYPHbIMM AQHHbBIMM [6, 10, 11]. OTMevYaAmnChb
BBICOKME YPOBHM PE3IMUCTEHTHOCTM BBIAEAEHHBIX LUTAMMOB O3HTEPODAKTEPUM, HE TOABKO K
LEeEJOAAOCTOPUHAM 3-4 MOKOAEHMM, HO 1 ABIT 13 rpymnnbl KOPOANEHEMOB, HTO 3ATPYAHIAO BbIOOP
> dbektmBHOM CIMT, YXYALLIOAO MPOTHO3 AAS MALMEHTOB. BbICOKME MOKA3ATEAM YCTOMHYMBOCTU
SHTEPOBOAKTEPMM, TACBHBIM OBpaszom Kl.pneumoniae W E.coli XQpAKTEPHbI AAS  MHOIUX
CTaumoHapoB Poccuimckom Peaepaumm [12, 15]. COrAQCHO CYLLLECTBYIOLLIMAM METOAMYECKMM
PEKOMEHAALMIM  (AMATHOCTMKA U OHTMMMKPOOHAS  Tepanus  MHAOEKLMM,  BbI3BOHHbIX
NOAMPE3UCTEHTHBIMK  MUKPDOOPTAHMIMAMMY  AAS BEAEHMS TOKMX MALMEHTOB MCMOAB3OBOAM
KOMOUHMPOBAHHYIO CIMMT C NpUMMEHEHMEM HE TOABKO MNPENAPATOB (HADAIOAEHMA) -
MEPONEHEM, UMMMUMNEHEM/UMAACTATUH, HO U C MOAKAIO4EHME ABI M3 rpynnbl «poes3epsay -
dboCHOMUUNH, MOAMMUKCHH B, LEedTA3MAMM/ABMOAKTAM, KOAUCTMMETAT HATPKWSE  WMAM
TmreumkamH [15, 18, 19]. COrAQCHO MCCAEAOBAHMIM, MPOBEAEHHbBIM B HALLUEW CTPAHE,
LeOTAZMAMM/ABUOAKTAOM HA CETOAHALLUHUMIM AEHb SBASETCHS OAHMM M3 3GADEKTMBHBIX ABI B
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OTHOLLEHMM MNPEACTABUTEAEM MNOPIAKA Enterobacterales, 4TO MO3BOAIET €ro BKAIOYATL B
KOMOUHMPOBAHHYIO CIMT npu THKEAbIX MHADEKULMOHHbBIX mpoueccax [15]. BOAbLLOM BKAGA B
TeyeHme HOK BHecam u npeactasuteam HIOB (P.aeruginosa, Acinetobacter spp.), Kotopsble,
COTAQCHO AMTEPATYPHBIM  ACHHbLIM, B CTAUMOHOPOX Poccumckon Peaepaumm ABASIOTCS
BTOPbIMU-TPETBMMM MO 4YACTOTE  BCTPEYAEMOCTU BUMAOMM NocAe K.pneumoniae
XAPAKTEPUIYIOTCS BbICOKMM YPOBHEM pPEe3NCTEHTHOCTM [15]. OcoByto HACTOPOXEHHOCTb M3
HEDEPMEHTUPYIOLLIMX MUKPOOPIOHM3MOB Bbi3biBaeT St.maltophilia, KOTopas xapaKTepm3ykoTCs
HE TOAbKO MPUOBPETEHHOM, HO M BBICOKOM MPUPOAHOM YCTOMYUBOCTLIO K ABT, 4TO CyLLLeCTBEHHO
3QTPYAHSET BbIOOP OAEKBATHOM KOMOUHMPOBOHHOM CIMT U yBEAMYMBOET BEPOATHOCTH
AETAAbHOTO mcxoaa [11, 15, 17]. BeiceB S.epidermidis ©6oaee 4em B MOAOBMHE CAY4OEB M3
CTEPUABHbBIX AOKYCOB (KPOBb, AMKBOP) MO3BOAIAO PACCMATPUBATL €0 YXXE KAK STMOAOTUYECKMU
3HAYUMbIA B PA3BUTUM MHADEKLIMOHHOIO MPOLECCA MUKPOOPTAHM3IM M KoppUriMposaTb CIIMT ¢
Y4ETOM €70 YYBCTBUTEABHOCTM K TUTPpyembim ABIT [21]. MUHMMAOABHAS 4QCTOTA OBHAPY>XEHMSA
S.aureus yKasbIBOAO HA CHWMXXEHUE €ro POAM B PA3BUTMM HE TOABKO H3OK, HO HO30KOMMAABHBIX
uHgoekumm  [10, 15]. YHactota oBHApyXeHus MNpPeACTaBUTEAEM Enterococcus spp. U3
OMEPALMOHHOM PAHbI COOTBETCTBOBAAO AMTEPATYPHBIM AQHHBIM [6, 11]. PA3BUTME MHBA3MBHOIO
KOHAMAO3Q, KAHAMAEMMUU SBASIOTCS HE3QBMCUMMbIMM  CDAKTOPAMM PUCKA HEBOAQTrOMPUITHBIX
MCXOAOB Y MMMYHOKOMMPOMEHTUPOBAHHbLIX MALLMEHTOB, 4TO TPEBOYET HA3HAYEHMS PE3EPBHbIX
OHTUMMKOTUKOB [16]. B HaOLleEM MCCAEAOBAHUMKM B OOABLLUMHCTBE CAYHOEB HE ObIA AOCTUIHYT
2P EKT HO MUKADYHIMHE, 4TO TPEDOBAAO MNEPEXOAQ HO BOAEE TOKCUYHLIM AMADOTEPULIMH B
Aeokcuxoaar  [11, 16, 19]. FAYOOKaS MOPAO-CPYHKLMOHAABHAN HE3PEAOCTb, HOAMYME
TOTOABHOTO AMOO CYOTOTAABHOIO MOPCKEHUS KMLLEYHUKA, BbICOKMIM YPOBEHb PE3UCTEHTHOCTH
3TUOAOTMHECKM 3HAYMMBIX BO3DYAUTEAEN MPUBEAM K HEDAQrOMPUITHOMY MCX0AY B 33,3% CAyHOEB,
4TO COTAQCYETCH C AUTEPATYPHBIMM AQHHBIMM [1, 6].

3akAlO4EHHE. Y HOBOPOXAEHHBIX AETEM, MOAyYAOLMX AevyeHme B OAPHMHA no nosoay
OCAOXHEHHOTro TevyeHms HIK, Bbibop adpdpekTmBHOM CIMT AOAXEH OMUPATLC HE TOAbKO HCO
PEKOMEHAYEMBIE B KAMHUYECKMX MPOTOKOAOX CXEMbl, HO U AOKOAbHbIE AQHHbBIE O CTPYKType
HOMBOAEE 3HAYMMBIX MPU AQHHOM MATOAOTUM MUKPOOPTAHM3MOB M MX YYBCTBUTEABHOCTM K
CUCTEMHbIM ABIT.
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AHHOTAUMA: [TPEACTOBAEHbI MEPCMNEKTMBbI PA3BUTUS  YPOAOTMM B XXI BEKE, KOTOPbIE BKAIKOYAIOT
TEAEMEAMLMHY, WUCKYCCTBEHHBIM MHTEAAEKT, HOHOTEXHOAOTMM, WHHOBALIMOHHYIO CUCTEMY AOCTOBKM
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TEAEMEAMLIMHBI, MPUMEHIEMbBIE B YPOAOTUW. AOHA KAQCCUAOUKALME YPOAOTUHECKMUX TEAEMPUAOXKEHUM.
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BO3MOXHOCTM MCKYCCTBEHHOIO MHTEAAEKTA, HOHOTEXHOAOMMM, OAPECHOM AOCTOBKM AEKAPCTB M TKOHEBOM
UMHXEHEPUU.
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Abstract: The main ways of development of modern urology are presented, which include
telemedicine, nanotechnology and an innovative drug delivery system in the patient's body. The main
telemedicine tools used in urology are described. The classification of urological TV applications is given.
The effect of the use of telemedicine on the effeciveness of a number of urological procedures is shown.
Clinical studies on the evaluation of the use of telemedicine in the tfreatment of urolithiasis are described.
The advantages of telemedicine in urology are explained.

Keywords: urology, development pathways, telemedicine, nanotechnology, drug delivery, patient's
body.
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BBeaeHne. [lepcrekimBbl  ypoOAOrMm B XXI  B.  OMPEAEAEHbl  MPOMCXOAILLLEN
TPOHCOOPMALMOHHOM  TPAEKTOPUEN, OBOYCAOBAEHHOM pPA3PAOOTAHHBIMMU  MHHOBALIMAMM,
KOTOPbIE BBOAAT B OOMXOA MEPCOHAAMIMPOBAHHYIO MOMOLLL U TEXHOAOTMHECKYIO WMHTEMPALMIO,
MO-HOBOMY OMPEAEANOLLME BO3MOXHOCTU AEYEHMI MALMEHTOB M KAMHMYECKYIO MPAKTUKY
YPOAOTMYECKOM MOMOLLIM.

OcCHOBHOE coaAepXaHue. B HacTodllee BpeMs HAMETUAOCh HECKOABKO MyTer pAa3BUTUA
YPOAOTUM.

1. TeaemeamumHa (puc. 1), KOTOpAS  O3HAYAET  MCMOAb3OBAHME  BAEKTPOHHbIX
MHJOOPMOALMOHHBIX M TEAEKOMMYHUKALMOHHBIX MHCTPYMEHTOB AAS  OKQA3AHMS  YACQAEHHOM
KAMHMYECKOM MEAMLMHCKOM MOMOLLM, YTO MO3BOAJET B PEXMME PEAABHOTO BPEMEHU OBLLLATLCS
MEXAY MNAUMEHTOM M Bpa4om. Kpome Toro, 2374 HOBAS MPAKTMKA MAMEET BAXHOE
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SKOHOMMYECKOE 3HAYEHUE AAS CHWKEHMS COUHOHCOBBIX, AIOACKMX W BPEMEHHbIX 3ATPAT B
3APCBOOXPAHEHWN.
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Puc. TeAemeamumnHa B ypororum

Mo AQHHbBIM  BCEMMPHOM OPraHM3AUMKM  3APABOOXPOHEHMs (BO3), TeaemeamuMHA
OKYyCHMPYEeTCs HA  PACCTOfHMM  KAK  peLudiolem OaKiope AAd  MPEAOCTABAEHMS
MHAMBUAYOABHBIX MEAMLMHCKMX YCAYT C MCMOAB3OBAHUMEM IAEKTPOHHbLIX TEXHOAOMMK. ITO
NPEAAQTAeT LWMPOKMIM CMEKTP MPUAOXEHUIM M BO3ZMOXKHOCTEM, BKAIOHAS BUAEOKOHADEPEHLMM B
PEAABHOM BPEMEHM, MEPEAQYY 3AMUCAHHBIX AQHHBIX M YAOAEHHbIM MOHUTOPMUHI MALIMEHTOB,
NOAAEPXKMBAEMBIN MOBUABHBIMM YCTPOMCTBAMM, TOKMMM KOK COTOBbIE TEAETDOHbI, MAQHLLETHbIE
KOMMbIOTEPDI MAM HOCUMbIE YCTPOMCTBA (PUC. 2).
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Puc. 2. MpeumyLuecTea TeAeMeANLMHBI
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COOTBETCTBEHHO, TEAEMEAMLMHA MOXET MNpPeoOpa30BATb YACTb CTAHAJPTHOIO O4YHOTO
MEAMNLMHCKOTO OBCAYXXMBAHUSA B AMCTOHLUMOHHOE MPEAOCTABAEHUE MEAMUMHCKMX YCAYT C TOM
Xe 3 IEKTUBHOCTBIO M C MEHBLLIMAMM 3ATPATAMM [8]. DTO OCOBEHHO AKTYAABHO CEFOAHS, KOTAQ
BECb MMP CTAAKMBAETCS C HEBMAQHHOM pPOHEE HEXBATKOM BPAYEM, B ITOM CAy4Hae
TEAEMEAMLMHA MPEAOCTABASET BO3MOXHOCTb MALUMEHTAM M3  TPYMMbl  BbICOKOFO pPUCKA
MPOXOAMTb AUCTAHLIMOHHOE AEYEHME Y KBAAMCDULIMPOBAHHOIO BPAYA.

MNepBble MPUMEHEHUI STOM NPAKTUKM B MEAMLLMHCKMX LLEAIX OTHOCATCA K 1970 T.

AOBOABHO 4YACTO TEPMMH (TEAEMEAMLIMHAN MCMOAB3YETC KAK CUMHOHMM TEPMMHA
(TEAE3APOABOOXPAHEHMEY, XOT MEPBbLIM OTHOCUTCS KOHKPETHO K MPUAOXKEHMUIM, MCMOAb3YEMBIM
MEU AMArHOCTUKE UM AEYEHMU PA3AMYHBIX 3AOO0AEBAHMI, BTOPOM OMPEAEAIETCH KAK MHCTPYMEHT
AMNCTAOHUMOHHOIO  KAMHMYECKOTO  3APOBOOXPAHEHMS, MNPOJECCUOHAABHOTO OBPA30BAHMS U
OBLLLECTBEHHOIO 3APOBOOXPAHEHMS.

TeAeMeAMLMHO 0BecneymBaeT YAGAEHHYIO KAMHMYECKYIO MOAAEPXKY C MCMOAb3OBOHUEM
TEXHOAOTMHECKMX MHCTRYMEHTOB (TAOA. 1).

Tabamua 1
MuHuMaAbHOEe 06opyAOBAHKME (QNNAPATHOE M NPOrPaMMHOe o6ecnevyeHne) U XapakTePUCTHUKH
UHTepHeTq, KOTOpPble AOAXEH UMETb OCPUCHbLIN/AMBYAATOPHbBIA YPOAOT, 4TOBObl 3P PEKTUBHO NPEAAArdTb
YPOAOTrMYE€CKHE YCAYTU OHAQH [8]

Mpouecc Bo3smoxHocTH O6ecnevyeHune
(COKmBON YAQAEHHAS AEMOHCTRALMA XMPYPIMYECKOM Buaeo: otTnpasutb
XMpyprus MPOLLEAYPbI C XXMBbIMU KOMMEHTAPUIMM AyAMO: OTNPOBUTL/
MOAYHQATb
TeaneoByveHune YAQAEHHQAS MPAKTMYECKAS AEMOHCTPALMSA, MPK Buaeo: otTnpaBmTth AyAno:
KOTOPOM CTAXKEP BOCMPOM3BOAMT AQHHBIE HO TEX OTNPABUTL/MOAYHATH
XK€ YCTPOMCTBAX B ADYTOM MECTE
TeAeHacCTaB- OKCnepT HOBAIOACQET 3A NPOLLEAYPOM U Buaeo: otnpaBmTth
HUYECTBO obecneymBaeT YAOAEHHOE PYKOBOACTBO YEPE3 AyAMO: OTNPABUTH/MOAYHATH
TEAECTALMOHAPHOE YCTPOMCTBO Ipadbmka: oTNPAaBUTL
TeAenoMOLLLb DKCNepT HOBAIDACET 30 MPOLLEAYPOM, Buaeo: oTnpaBuUTh
obecneymBaeT YAOAEHHOE PYKOBOACTBO M AyAMO: OTNPABUTH/MOAYHATH
HAMPAMYIO B3AMMOAEMNCTBYET C ONMEPALLMOHHBIM MaHUMYAILMS: OTAPABAATH
MOAEM
Teaexvpyprms CneunaamcT B3BAOMMOAENCTBYET C MALLUEHTOM U Buaeo: oTnpaBmTb
YAQAEHHO BbIMOAHSET MOAHYIO MPOLLEAYPY AyAMO: OTMPABUTL/MOAYHATH
BAAroAQpPs TEAEMAHUMYAITOPY M POBOTY, MaHUMYAILMS: OTAPABAATH
PA3MELLLEHHBIM Y MOCTEAM BOABHOTO TakTMABHOS OBPATHAS CBA3b:
MOAYHQTb

Mpu 3TOM MNAUMEHT M BPAY B3AMMOAEMNCTBYIOT BUPTYAABHO, YHEPE3 MOAHOCTBIO MHTEPOKTUBHYIO
BMAEOTEXHOAOTUIO B PEXMME PEAABHOIO BPEMEHM, MAM ACUHXPOHHO, MyTEM XPOAHEHUS W
NEPEAQYM DAEMEHTOB KAMHMHYECKMX ACQHHbLIX (TAKMX, KOK MEAMLMHCKME  3AKAIOHEHMS,
M30BPAXKEHMS W BUMAEO3AMMCKU  AAS  TIOCAEAYIOLLEM WHTEeprnpeTaumm). TO  CYLLECTBEHHO
obAeryaer OKa3OHME MEAMLMHCKOM MOMOLLM, OAHOBPEMEHHO COKPALLAET KOAMYECTBO
HEHY>XXHbIX MOCELLLEHUI MEANLLMHCKOM KAMHMKM,

TEPMUH  (TEAEMOHUTOPUMHM  UCMOABb3YETCA  AAf  OMUCOHUA  PYKOBOACTBA  OAHOTMO
MEAMNLMHCKOTO PABOTHMKA (B AGHHOM CAYYOE XMPYPra) ARPYTMM B APYTOM MECTE BO BPEMSA
NPOLEAYPbI AU KAMHUYECKOTO 3MM30AQ.

OAHVMM M3 MOAPA3AEAOB TEAEMEAMLMHBI FBAFETCH TEXHOAOIMI CMAPTAOOHOB, PA3BUTMIO
KOTOPOM CMNOCOOCTBOBAAO PACMAPOCTRAHEHME  MOOMABHBIX TEXHOAOIMIM, CBA3AHHBIX CO
3A0POBbEM, OMPEAEAIEMBIX KOK MOBUABHOE 3APABOOXPAHEHMe (mHealth).

CoBpEMEHHBIE  MPUMMEHEHUS  TEXHOAOTMM  CMAPTGOOHOB  YPOAOTUM  MOTYT  ObITb
CrpynnMpOBAHbI B CAEAYIOLLIME KaTeropun [10]:

e CMOPTAOOHbI CO BCTPOEHHOM KOMEPOM M MCTOYHUKOM CBETQ;

e PUAOXKEHMS (M3BECTHO CBbiLLE 150 MPUAOXKEHUM — TABA. 2), cneundomnyHble AAR PAKA

NPOCTATbl, MOYEKAMEHHOM BOAE3HU, AETCKOM YPOAOTUMU;

e 0OBpPA30BATEAbHbBIE MHCTPYMEHTbI AAS YPOAOTOB.

Tabamua 2
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KAaaccudpmkaumns ypoAaorm4eckux TeAenpuAoXeHui [7]

monoma | Y0 | A | rac | | M08 | e At
obAaacTb
O06pa3oBaHMe 56 43 43 49 36 41 14
MHCTPYMEHTbI AAS MPAKTUKM 50 7 21 33 22 37 1
AHEBHUK/ Aneta 24 1 1 23 23 1 1
TazoBble / PUMO-YNPAXKHEHMS 15 0 0 15 15 0 0
CoobLecTtso 5 4 5 1 5 1 1
150 55 70 116 101 90

TN NPUAOXKEHUS MOXHO POA3BAEAUTE MO AAPECALMM MEAMLMHCKMM PABOTHUKOM UAM
naumeHtam [7]. MepBsble NMPEeACTABAAOT COBOM B OCHOBHOM MPUAOXKEHUA AAS AHOTOMMYECKMX
OTAQCOB MAM TECTOB AAS MOATOTOBKM K MPOJDECCHMOHAABHBIM 3K3AMEHAM. BTOpbIE - B OCHOBHOM
MHJOOPMALMOHHBIE MHCTPYMEHTbI, MPEAOCTABAAOLLIME MALMEHTAM OCHOBHYIO MHADOPMALMIO
AAS TIOHUMOHUE MX MATOAOTMM U AIOBOrO TEPAMEBTMHECKOTO AevyeHud. OBAACTM KU TEMBI,
MPEACTOBASIOLLLME MHTEPEC AAR DTOFO TUMA MPUAOXKEHMM, AOCTATOYHO COAAQHCUPOBAHbBI MEXAY
PA3AMYHBIMM ODAQCTIMM.

MOMCK YPOAOTMHECKMX MPUAOXKEHUIN OCYLLLECTBAIACH C MCMOAb3OBAHMEM Apple App Store
n Android Market.

TeneMeAnUMHO B YPOAOTMM BKAKOHOET B cebd crneumasbHoe OOOpYyAOBAHME, BPAYEM-
YPOAOTOB, CMNELMAANCTOB, OAMMHUCTPUPOBOHME N MEXAMCLMUAAMHAPHYIO KOOPAMHALMIO C
ARYTMMU  CAYXOAOMUM 1 AQBOPATOPUIMM, PAAMOAOTUIO M OHKOAOTHMIO, O TAKXKE TEXHMKY WM
CAHUTAPHYIO MHADOPMATHKY.

TeAeMeANLIMHO AOBOABHO YAODHA AAY MALMEHTOB [9], MCNOAB3YIOLLLMX PA3AMYHBIE METOAbI
AN NPOTPAMMUPOBAHMA  KOHCYABTALLMKM,  BKAIOYAS  BED-CAMTbI, DAEKTPOHHbIE  MUCbMQA,
TEAEDOHHBIE HOMEPA UM CPEACTBA MODBUABHBIX MPUAOXKEHMU. [TALUMEHTOM PEKOMEHAYETCH
NPEABOPUTEABHO MPOCMOTPETL OOOPYAOBAHME KAMHUKKM, TEKCTOBBIE COOOLLLEHMS MAKM 3AMMCH
AAS DAEKTPOHHOM MOMTHI, YTOObI MPOBEPUTL, MOTYT AU OHU B XKEAOEMOE BPEMS MOAYHUTb AOCTYM K
MOCELLLEHMIO M K HEOBXOAMMBIM PEMMCTPAM. [AUMEHTbI MOTYT 3Arpy3mTtb MEAMLMHCKME
PEMMCTPblI HEMOCPEACTBEHHO HO TEAETOOH MAM B 30KA3, B KOTOPOM BPAYM MOTYT MPOCMOTPETbh
CBOM MPOBEPKM UAM PEIYABTATHI APYTUX M30OPAXKEHMIN, YCTAHOBAEHHbIX BO BPEMS KOHCYABTALLMM.

MmeeTcs BOAbLLIAY MHTEPAKTMBHAS COOPMA MPOBEAEHUI TEAEKOHCYABTALLMM C ASHALLMM
AU COMPOBOXKACIOLLLIMAM BPAYOM B BUAE BUAEO.

B peaAbHOM MPOKTMKE MHOTME MALUMEHTbl OLLEHWMAM BO3MOXHOCTb MEPBOHAYAABHOM
PAAMOAOTMHECKOM AMATHOCTUMKM KAMHEM HA KOMMbIOTEPHOM TOMOrpadoMM MOCPEACTBOM
OLLEHKM BbIOPAHHbBIX M300pPaXKEHUN, OTMNPOBAEHHbIX no SAEKTPOHHOM novre,
NPOAEMOHCTPUPOBABLLMX XOPOLLYIO TOYHOCTb.

B HOLUMOHAABHOM CUCTEME 3APABOOXPAHEHMS BEAMKOBPUTAHMM MCMOAB3YIOT BOSMOXHOCTH
MCKYCCTBEHHOTO MHTEAAEKTA OAAroAApPs TEAEMEAMULMHCKOMY MPOTPAMMHOMY OBecnedeHmio
Babylon Health AAf paHHEM AMATHOCTMKM U OMTUMM3AUMKM PABOYEro MPOLLECCA €elle AO
MOAKAIOYEHMS K PEAABHOMY BPAYY [8].

TeAeMEeAMNLIMHA MPEAAAraeT PA3HOOBOPA3HbLIE BO3MOXKHOCTU B3AUMMOAEMNCTBUS MALMEHTA U
BPOYO B AO-, MNEPU- U TMOCAEOMNEPALMOHHOM TMEPUOAE AAG MNAUMEHTOB, MEPEHECLUMX
YPOAOTMYECKYIO onepaumto (TabA. 3).

TeAeMEANLMHCKUE MPUAOXKEHUT AAS 3APABOOXPAHEHMS MCMOAB3YIOTCS AAS MOHUTOPMHIC
BbISAOPOBAEHMS UM PE3YAbTATOB, COOOLLLAEMbIX  MNALMEHTAMM, MOCAE  PAAMKAABHOM
NPOCTATIKTOMMM C MOMOLLO poboTta. Tak, 20 NALMEHTOB, NEPEHECLUMX MPOCTATIKTOMMIO
Yepes CrneumaAbHOE MOBUABHOE MPUAOXKEHME AAS 3A0POBbA, EXEAHEBHO MOAYYAAM push-
YBEAOMAEHUS O HEOOXOAMMOCTU BbIMOAHEHMM CMELMAAbHBIX OUM3MHECKMX YMPOCXKHEHUM U
EXEHEAEABHYIO OHKETY O PE3YALTATAX. AHOAM3 MX PEIYALTATOB AOET OCHOBOHME AAS BbIBOAQ, 4TO
MCMOAb3OBAHME  MOOUABHBIX MPUAOXKEHUIM  YAYHLLAET COBAIOAEHME MEePUONEPALMOHHbBIX
MHCTPYKLMIM U MO3BOASET BOAEE YACTO MOAYYATh PE3YALTATLI, COOBLLAEMbIE MAUMEHTAMM [8], C
MMHUMOABHBIM MCMOAB3OBAHMEM PECYPCOB.
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Tabamua 3
BAUSIHME NPUMEHEHUSA TeAEMEAULUHBI Ha 3P PEKTUBHOCTD
PAAQ YpOAOrMHEeCKUX NpoueAyp [8]
Mpoueaypa SdoheKT TeAEMEAULLUHDI
MepBas MOMOLLLb M3MeHeHMe NepPBOHAYAAbHOTO MAQHO AEYEHMUS
NPY MOYEKAMEHHOM BOAE3HMU
AKBOABAALMOHHAS XMPYRTUs HeT pa3AMumit B OCHOBHBIX PE3YABTATAX MPOLLEAYPbI MEXAY ONEPA-
LLUSMM NOA KOHTPOAEM TEAEMEHTOPA M ONEPALMAMU HO MECTE
TPAHCYPETPAABHAS SHYKAEALLMS BbicokMe oLeHKM 6€30MNACHOCTU M 3P ADEKTUBHOCTM
NPEACTATEABHOM XXEAE3bI
YpeCKOXHAsS HECDPOAUTOTOMMS BbICOKMI YPOBEHb YAOBAETBOPEHHOCTU XMPYPIOB U MALIMEHTOB
MpPOCTATIKTOMMS MNocAeonepaUMOHHbBIE AUCTAHLMOHHbBIE BU3UTbI B TEAEMEAMLIMHE
MMEIOT 3HAYUTEABbHYIO DADADEKTUBHOCTb M BOAEE HU3KME 3ATPATHI
TPEHWPOBKA MbILLILL TA30BOTO YAyHLLIEHUE U OUKCALMS PE3YABTATOB
AHQ
TPAHCNAQHTALMS MOYKM AMNCTAHLUMOHHbIM MOHUTOPUHI APTEPUAABHOTO ACBAEHMUS U YPOBHS
FAKOKO3bl BO BPEMS HODAIOAEHMS

AQXKE AAS CAOXHOM rPynnbl MAUMEHTOB (PELMMMEHTOB MOYEYHOTO TPAHCMAGHTATA) MX
ANCTOHUMOHHBIA MOHUTOPUHT BO3MOXEH AAS M3MEPEHMI OPTEPMUAABHOIO AOQBAEHMA M YPOBHS
FAIOKO3bl B KPOBM U, TOKMM ODPA3OM, MOXET OblTb AOMOAHEHNEM B MOCTTPAHCTIAOHTALMOHHOM
NEPUOAE, KOTOPOE MOXET PACLLMPUTL BOSMOXHOCTM YXOAQ B MOAEAM AMCTOHLIMOHHOTO YXOAQ
30 BbI3AOPOBAMBAIOLLLMAMM.

Takum  0Bpa3OM, TEAEMEAMUMHA MNOMOrAeT B MNPEeAONEPALMOHHOM PACCTOHOBKE
MPUOPUTETOB M COPTUPOBKE MALMEHTOB, MEPEHECLUMX YPOAOTUHECKME Onepauun. MNpu 3ToMm,
CYLLLECTBYIOLLIMM ABYHAMPABAEHHbIM MOTOK MHADOPMALMM HEOBXOAMM KOAK BPAYAM, KOTOPbIE
CAEAAT 30 COCTOSHMEM CBOMX MALMEHTOB, TAK M MAUMEHTAM, YTOObI MOHATH CBOM PUCK M
HEODBXOAMMOCTb MPUOPUTETHOTO MAGHMPOBAHUS ONMEPALMN.

TerAeMeAnLMHAO MCMOAB3OBAAQCH AAS MPEAONEPALMOHHOTO KOHCYABTMPOBAHMS MALLMEHTOB
[8]. Tak, B cepum U3 32 MNAUMEHTOB, MEPEHECLUMX HEOTAOXHOE AEYEHME MO MOBOAY
MOYEKAMEHHOM BOAE3HU, TEAEMEAMLIMHCKAS KOHCYABTALMA M3MEHMAQ MEPBOHAYAAbHBIM MAQH
AeveHms y 12 naumertos (37,5 %).

Kpome Toro, B ARPYrmx CTPAHOX MHUPA TEAEMEANLIMHA YCMNELLHO MPUMEHAETCA B HECKOAbKMX
PACNPOCTPAHEHHbIX KAMHUYECKMX CLLEHAPMSIX, BKAIOYAS KAMHUYECKME MCCAEAOBAHMS MO OLLEeHKE
MPUMEHEHMS TEAEMEAULLUHDBI B AEYEHUM MOYEKAMEHHOM BOAE3HM (TADA. 4).

2. UcKycCTBEHHbIM UMHTEAAEKT (Al) B ypoOAOrMmM OBECMEYUBAET 3HAYMUTEABHOE YAYYLLEHME
AMATHOCTMKM U MPUHATUS KAMHUYECKMX PELLEHUM, T.K. MOUMEHEHUE OATOPUTMOB MALLMHHOTO
0By4yeHMs cnocobHO obecneynTb AHAAM3 AOBOABHO OBLLIMPHbBIX HOBOPOB AQHHbBIX, MPEAOCTOBAS
YPOAOTOM HEOBXOAMMYIO MHAOOPMALMIO AAF MPUHATUS HambBoaee SADOEKTUBHBIX PELLEHMMN
(Hanpumep, 3a CYET MHTEPNPETALMM MEAMLIMHCKMX M30BPaKEHMM, 4TO crocobcCcTeyeT Boaee
PAHHEMY BbISBAEHUIO TAKMX 30OOAEBAHWMM, KAK PAK MPOCTAThl M 3AOOAEBAHMA MOYEK), T.K.
Pa3pPABOTAHHbIE HO OCHOBE UCKYCCTBEHHOIO MHTEAAEKTA MPOrHOCTUYECKME MOAEAM CTAHOBSTCS
BAXKHBIM MHCTPYMEHTOM MPOTHO3UPOBAHUSA PA3BUTUS 3AOOAEBAHMA M ONTUMMIALLMK BO3MOXKHbBIX
CTpATENMM A€YEHMI NALLMEHTOB.

3. HaHoTexHoAOrMi — 3T0 UCCAEAOBAHME, TMPOEKTMPOBAHME, CO3AQHME, CHUHTES,
MOHUMYAMPOBAHME U MNPUMEHEHME PYHKLLMOHOABHBIX MATEPUAAOB, YCTPOWMCTB U CUCTEM
MOCPEACTBOM YMPABAEHUT MATEPUEN B HOHOMETPOBOM MacLUTabe.

HaHopa3mepHble YCTPOMCTBA [2] ABAAOTCS BECbMA MPUBAEKATEABHBIMM MAATGOOPMAMM AAS
YPOAOTMYECKOM TEPAMMMU.

HaHomacLTabHble  MOAXOAbI  (TOKME, KAK  HAHOMAIOMAMKA, HAHOYCTPOMCTBO M
HOHOMATTEPHUPOBAHME) OBECMEYMBAIOT OCOBEHHO MOAE3HbIM METOA AOCTOBKM MOAEKYA B
PA3AMYHBIE TKAHW OPTAHM3MA [5]. DTM TEXHOAOTUM, U3BECTHBIE KAK MMKPOIAEKTDOMEXAHMYECKME
cuctembl (MOMC), UCNOAB3YIOTCH MPU NPOBEAEHMM HAHOXMPYPIMM M AOCTOBKE AEKAPCTB. B
OyAyLLLEM HOHOHACOCHI MOTYT MCMOAB3OBATHCH AAS BHYTPUMOYEYHOM M BHYTPUNPOCTATUHECKOM
AOCTQABKM AEKAPCTB.

B HacToswee Bpems TpeMS OCHOBHbIMU  OBAACTAMM  MHTEMPALMM  CUHTETHUHECKMX
HOHOTEXHOAOIMM, TMOTEHLMAABHO  AOCTYMHbIX AAS  YPOAOTOB, SBAAIOTCA AMDO  AOCTOBKA
dOAPMALLEBTUHECKMX MPENAPATOB, TKAHEBAS MHXEHEPU, AMOO AOMOAHEHME K TPAAMLLUOHHOM
BU3YQAAM3ALMM.
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Tabamua 4

KAMHUMYECKNE UCCAEAOBAHMUS MO OLLEHKE NPUMEHEHUS TeAeMEAULLUHbI
B A@4€HMU MOYEKAMEHHOU GOAE3HM [6]

U3yyeH-
Hble Bmelua-teAbCcTBO MeToAb! KoHe4Has To4ka MoAyYeHHble pe3yAbTATbI
CAyHau
AMArHoCcTMKA U NAQHUPOBAHUE A€YHEHMUS
32 TeAekoH- BUPTYQAbHbIE KOHCYABTALMM MO OueHka lMocAe TeAEMEAULIMHCKOM
CYAbTALMM NPU OBCY>KAEHUIO CAOXKHOM 2P PEKTUBHOCTH KOHCYAbTALLMM
CAOXHOM MOYEKAMEHHOM BOAE3HU. BO TEAEMEAMLLUHBI HO | PEKOMEHAALLMA
MOYEUC-MYCKAHU | BPEMS BUPTYAABHOM NPUHSTHE KOHCYABTUPYIOLLLETO YPOAOTC
KOHCYABTALLMM YPOAOTH KAMHWYECKOrO ObIAQ 3MEHEHA Y 12
MCMOAbB3YIOT CNELLMAAbHbIE peLueHus naumeHTos (37,5 %,) no
MHCTPYMEHTBI (BKAIOYAOS CPOBHEHMIO C
MOCLUTABUPOBAHME, HOBEAEHUE AAS NALLUMEHTOB C PEKOMEHAATEABHBIM
1 PUCOBAHME) AAR MPOCMOTPA U MOYEKAMEHHOM AEYEHUEM MOCAE NEPBUYHOM
OHHOTUPOBAHMS M30BPAXKEHMUS. BOAE3HbIO TEAEGOOHHOM KOHCYAbTALMM
OBbICHEHME XMPYPTMYECKOTO
MOAXOAQ MALUEHTY U
HAMNPOBASIOLLLEMY YPOAOTY.
11 ANCTAHUMOHHAOS OTOBPAHHbIE M30OPAXKEHMSA OugeHKa coraacms M’MapoHedopo3 Bbia
OoLLeHKa KOMIMbIOTEPHOM TOMOTPAdOUM MEXAY MEPBUYHOM | MPABMABHO
KT-u3obpa- ObIAM CXKATbl M1 AOCTABAEHbI MO POAMOAOTMHECKMM | MAEHTMAOULMPOBAH B 100 %
>KEeHUs SAEKTPOHHOM MOYTE AAS AMATHOCTMKOM MO CAYYQEB, A
YPOAOIMYECKOM OLLEHKM KOMMbIOTEPHOM napaHedpPaAbHOE
TOMOTrPAOUM K obocTtperne -8 80 %
OLEHKOM CAy4aeB. HaAmume m
OTOBPAHHOM PACMOAOXEHUE KAMHEMN
YPOAOTOM ObIAM MPABUABHO
MHADOPMALMK, onpeaeneHsbl B 80 % CAyvaes
HAMPABAEHHOM MO
SAEKTPOHHOM
noyre
OAHOKO OAMH KOHKPEMEHT
HWKHEM YOCTU MOYETOHHUKA
AMOMETPOM 3 MM M OAMH
KOHKPEMEHT B 0BAQCTM TA3a
ANTAMETPOM 1 MM HE BbIAU
BbIIBAEHbI. PA3Mep KamHs
OLLEHMBAETCH B MpeAeAax 1:1
MM
1008 B BMPTYQAbHOM MauneHTbl C HEOCAOXKHEHHOM AAS OLLEHKM CpeaHee Bpems
KAMHWKE MOA OCTPOWM MOYETOYHNKOBOM KOAMKOM | BO3MOXXHOCTM (MHTEPKBAPTUABHbIN PA3MOX)
PYKOBOACTBOM HAMPABASIOTCS BOAYCOMM B BUPTYOAbHbIX OT OOPALLEHMs AO
cneumaAmcTa PEXMME PEAABHOTO BDEMEHM C KAMHUYE CKMX PE3YAbTATA B BUPTYAABHOM
OMNPEAEAIAACH MCMOAb3OBAHMEM METOAQ BO3AEMCTBUM HO KAMHMKE COCTABMAO 2 (4)
HEOCAOXEHHQOS SAEKTPOHHOTO HAMPABAEHMUS, oCTpyto AHS. PE3yAbTATbl OKA3AAMCH
ocTpas WMHTETPUPOBAHHOIO B MAQTADOPMY | MOYETOYHUKOBYIO CAEAYIOLLIMMM:
MOYETOYHMKOBAS | DAEKTPOHHbBIX MEAMLMHCKMX KAPT, | KOAMKY MOA - 16,3 % NAUMEHTOB OblAM
KOAMKC M BUPUAABHOM KOHCYABTALMM MO PYKOBOACTBOM BbIMMCAHbI;
TEAEOOHY KAMHUKM. cneumMaAmcTa - 18,2 % BbIMMCAHbI MOCAE
MocAe 3BOHKA Y NMALMEHTA MOTAM AQAbHEMNLLIETO NPEBOLIBAHMS B
ObIAM CAEAYIOLLIME PE3YABTATHI: BUPTYOAbHOM KAMHMKE;
- 06CAEAOBOHME MPU BbINMCKE B - 17,2 % NOABEPIAMCH
BUPTYOAbHOM KAMHMKE; XUPYPTMHECKOMY
- 06CAEAOBAHME B TPAAMLIMOHHOM BMELLIATEABLCTBY;
KAMHWKE OYHOS; - 48,4 % OblAV HOMPCGBAEHbI B
- MPAMOE HANPABAEHKWE HA CTAHAQPTHYIO KAMHMUKY
XUPYPIMYECKOE BMELLIATEALCTBO
MO MOBOAY KAMHEMN. BUPTYaAbHYIO
KAMHUWKY KYPUPOBAAM 3
CNEeLMAAMIMPOBAHHbBIX YpOAOra. B
CAY4OE KAMHUYECKOM
HeonpPEeAEAEHHOCTU NAUMEHTA
HANPABAT B CTOHACQPRTHYIO KAMHMKY
TeAeHacTaBHU4ECTBO
2 TeAeHacTaBHMYE | TEAEHACTABHUYECTBO BO BPEMS - O6e npoLeAypbl NPOLLAK
CTBO AQMAPOCKOMMYECKOM yCneLIHo
ABYCTOPOHHeM
BAPMKOLLEASKTOMMU U
4PECKOXHOIO AOCTYMNA K MOYKE
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AAS HPECKOXHOM
HEQDTPOAMUTOTOMMM C MOMOLLIBIO
paboTos AESOP 3000 (Coputer
Motion Inc., Cremona Drive
Goleta, KaandpopHus, CLUA) m
PAKY
NocAeonepaLMOHHAS OLEHKA
40 CTaHAQPTHbIE raumeHTsl, NnepeHecLUne 1 xupypr, u CpeaHee Bpems
NPOLLEAYPbI YPECKOXHYIO HEAPPOAUTOTOMMUIO,  [MALLUEHT OLLEHMAM npPeAonepPALMOHHOTO
ObIAM CAYHAMHBIM OBPA30M npoLeAypbl KaK TEAeODCAEAOBAHMS
pa3AeAeHbl Ha 2 rpynmbl. B 1-0 (Y AOBAETBOPUTEABH CcocTaBMAO 3,65-0,59 (2-4)
roynny BoLAM 40 NALMEHTOB, ble MUH.
KOTOPbIM MPOBOAMAMUCH CpeaHee Bpems
CTOHAQPTHbIE OBXOAbI, A BO 240 TeAe0BX0AC HA
rpynny Takke BoLUAM 40 MOCAE0NEPALMOHHbIE 1-2 1
MNALMEHTOB, KOTOPbLIM B 2-e cyTtkn coctasmam 3,80-
AOMOAHEHME K CTAHAOPTHbIM 0,621 2,9-0,91 muH
OBXOAOM OCYLLLECTBAAACS COOTBETCTBEHHO. OLeHKa
TEAEOBCAEAOBAHME. YPOBHS YAOBAETBOPEHHOCTH
TeneobcaesoBaAHME XMPYPra TeAeobpaboTkom,
OCYLLLECTBAAACH HO KAYECTBEHHOM cocTaBuAM 91 %, NPU STOM
MAQHLLUETE C MCMOAb3OBAHUEM NMALMEHTbI TAKXKE BbIDA3UAM
npPUAOXeHus Skype. BbICOKMM YPOBEHb
AOMOAHUTEABHbIE YAOBAETBOPEHHOCTU (72,5 %)
TEAEODCAEAOBAHMS
OMNepUPYIOLLLErO XMpypra
MPOBOAMAMUCH BEYEPOM HOKAHYHE
OnepAaALLMM U KOXKABIM BEYEP BO
BPEMEHM NPEeObIBAHMSA NALMEHTOB
B CTALMOHAPE
Tepanus AAsl NPEAOTBPALLLEHUA PELIMAMBA KOMHEN
500 MNporpamma B nporpamme paboTtaa OnpeaenreHue Cpean NALMEHTOB,
TEAEMEAMLIMHDI KAMHUYECKMIM OAPMALLEBT U €€ OCYLLECTBMMOCTU | MPUHUMABLLMX YHOCTHE B
BKAIOYOAC KOHTPOAMPOBAAM YPOAOTU B paboThl MCCAEAOBOHMM B TEYeHMe 3
NALMEHTOB C COOTBETCTBMM C MPOTOKOAOM HA MHOTOLLEHTPOBOM, | mecsaues, 99 %
BbICOKMM PEKOMEHAALMIX YPOAOTUHECKOM PAPMALEBTUHECK | CAMOCTOSITEABHO COOBLLIMAM
PUCKOM accoumaumm. C nauneHTamm OM NPOTPAMMBI, O COBAIOAEHMM KAK
PELMAMBUPOBAH CB$13bIBOAMCH MCKAIOYUTEABHO AN ODCAEAOBAHUSA | MUHUMMYM 3 13 5 ACMEKTOB
M KOMHEMN B MOCPEACTBOM TEAEMEAMLLMHBI. NALMEHTOB C AMETUHECKMX
MOYKax, C HabaAloaeHWe no TeaedoHy BbICOKMM PUCKOM pekomeHAaLMM. MoAHOS
obecneyeHnem MPOBOAMAOCH KOK MUHUMYM PEUMAMBA KOMHEN | METABOAMYECKOS OLLEHKA
MX AQTYMKOMM MO | Yepes 6 HeaeAb, 3 mecaua u 12 B MOYKAX M (BKAIOHQS COOP CYTOYHOM
OOMEHY BELLLECTB | MECHLLEB B TEYEHME NEPBOTrO rOAQ; | obecnedyeHus MOYM) BbiAa NpoBeaeHa y 80
U MHCTPYKLUMEN BoAee YacToe nocaAeaytoLLee MHCTPYKLMEN MO % NAuMeHToB Yepes 12 mec.
OueHKka m HABAIOAEHME MPONCXOAMAO, ECAMU | MUTAHMUIO, 3HAYUTEABHOE YAYHLLIEHME
MEAULIMHCKAS BO3HMKAAM NPOOAEMbI C METABOAMYECKOM BCEX NMAPAMETPOB MOYM
Tepanus AQBOPATOPHbBIMM OLLEHKM, U MPOM3OLLAC Y 52 NALMEHTOB
MCCAEAOBOHUIMM, MOUEMOM MEAMKOMEHTO3HO | C KOABLIMEBBIMM KAMHIMM,
AEKAPCTB MAM CODAIOAEHNEM M Tepanmm KOTOPbIE MOBTOPUAM 24-
pEeXMMma AeveHms. Mocae NepBoro | NOCPEACTBOM 4OCOBOM AHAAM3 MOYM.
rOAQ HOBAIOAEHMM MO TEAEDOHY TEAEMEANLLMHDI
MPOBOAMAMUCH EXETOAHO

PsA BAXKHbBIX KOHLLEMLLMM HAOHOTEXHOAOTMM BKAIOYOET MCMOAB3OBAHME [2,5]:

® HOHOBEKTOPOB, HOHOTPYOOK M HOHOCEHCOPOB AAS OAPECHOM AOCTABKM AEKAPCTB;

e HOHOMPOBOAOOK M MACCMBOB HOHOKAHTUAEBEPOB AAS PAHHETO BbISBAEHUS MOEAPAKOBbIX M
3AOKQYECTBEHHbIX MOPAXKEHUM;

® HOHOMOPbI AAS CEKBEHMPOBAHMA AHK.

DT AOCTMDKEHMSA MPUBEAYT K 3HAYUTEABHBIM MOUMEHEHUIM, CBA3AHHBIM C AMATHOCTMKOM,

BeAeHMEeEM KN AEHYEHMEM

BCEX YPOAOIMYECKMX

3000AEBAHMM,

BMELLIMBATLCS HO KAETOYHOM U MOAEKYAIPHOM YPOBHE.
MOTEHUMAA HOHOXMPYPTUKM B BYAYLLIEM YPOAOTMYECKOM MPAKTMKE BECbMA MPUBAEKATEAEH.
HOHOMMHLLETbI MOTYT HAMUTK MPUMEHEHUE MPU OTMEHE BA3DIKTOMMU UAM AEYEHUM BAPMKOLIEAE,

TOraa Kak

HAHOPOOBOTHI

MAM  «QHOBOTBI MOTYT

HOMTH

YPETEPOCKOMUU U AOYABIYPALLUM YPOAOTMHECKMX OMYXOAEN.
4. CucTemMbl OAPECHON AOCTABKM AEKAPCTB. AOCTMXKEHMS B OBAQCTU MATEPUAAOBEAEHMS

4TO

nommeHeHne B

MO3BOAMT  YPOAOTGOM

LLMCTOCKOMMK,

DOPMUPYIOT ByAyLLLEE YPOAOTMYECKOM MPAKTMKM [5]. HOBble MOAXOAbI K AOCTOBKE AEKAPCTB
(Tokme kak OGuopasAaraemble MOAMMEPBI C MAMEITBIO dDOPMbI, «YMHBIE TEAM), TAPrETHLIE
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HOHOYACTULBI U MUHUATIOPHBIE YCTPOMCTBA AOCTABKM AEKAPCTB) OBELLAIOT pe3Koe PA3BUTHE
3TOM OBAQCTU KAMHUYECKOM MEAMLLMHBDI.

TaK, MPU OAPECHOM AOCTABKE AEKAPCTB HAOHOHOCUTEAM BO3AEMCTBYIOT, MPEXAE BCErO, HA
OMPEAEAEHHbBIE KAETKM MAM TKAOHWM OPraHM3MA MAUMEHTA, YMEHBLLIAR BO3MOXHbIE MOBOYHbIE
3 dekTbl M MNOBbILLAS OBLLYO 3PP EKTMBHOCTL BO3AEMCTBUA AEKAPCTB. TAKAS TOYHOCTb
OCOBOEHHO AKTYOAbHA MPU AEYEHMM PAKA MOYEMNOAOBOM CUCTEMSbI [11], TA€ LLEAEHAMPABAEHHAS
AOCTCOBKQO AEKOPCTB CBOAUT K MMHUMYMY MOBPEXKAEHUE 3A0POBbIX TKAHEN.

A MNOSBAEHME OMOPA3IACATAEMbIX MOAMMEPOB C MAMATEIO COOPMbI OTKPBLIAO HOBYIO 3pY
HEOIPAHMYEHHBIX 3HAOCKOMMYECKMX BO3MOXHOCTEM [5]. BUMOpa3Aaraemble MOAMMEPLI C
NaM4aTbio  OOPMbI OBACACIOT CMOCOBOHOCTBIO (3AMOMMHATE)Y MOCTOFHHYIO dOOPMY, KOTOPAS
MOXET CYLLLECTBEHHO OTAMYATLCS OT MX MEPBOHAYAABHOM BPEMEHHOM GOOPMbI. TAKMM OBPA30OM,
POMO3AKME YCTPOMCTBA MOXHO BBOAMTb BHAOCKOMMYECKM B CXATOM BPEMEHHOM dhopme
(HaNpuMmep, B BUAE CMMPAAM), KOTOPYIO 3ATEM MPU HEOBXOAMMOCTM MOXHO PACLUMPUTE AO
MOCTOSAHHOM OOPMBbI (HOMPUMEP, CTEPXHS). Kpome TOro, U3 3TMX MOAMMEPOB MOXHO CO3AO0BATh
LLIOBHbIE MATEPUAAbI, KOTOPbIE OBAQAQIOT CMOCODOHOCTBIO 30BA3bIBATLCH MO TPEOOBAHMIO B
PE3YALTATE M3MEHEHMIS TEMMEPATYPLI (HANPMMEP, OT KOMHATHOM TEMNEPATYPbl  AO
TEMNEPATYPLl TEAQ). B ypOAOIMM 3TU MATEPUAABLI OTKPLIBAIOT MEPCMNEKTUBLI AAS PA3PABOTKM
PA3AArAEMbIX CTEHTOB C AEKAPCTBEHHbIM MOKPbITUEM.

MNepBOHAYAABHO MPW KOMHATHOM TEMMNEPATYPE TAKOM CTEHT C MAMITBIO DOPMbI MOXET ObITb
AOCTOBAEH 3HAOCKOMUMYECKM B CXATOM COCTOSHMM. KOoraa TemnepaTypd MOBbICUTCS AO
TEMMNEPATYPbl YHEAOBEYECKOTO TEAA (T.€. MPEBLICUT TEMMNEPATYPY MNEPEKAIOHEHMI MOAMMEPA),
CTEHT PACLLMPUTCSA M MPEBPATUTCS B CMMPAAb AU APYTYIO 3AAQHHYIO DOPMY.

buopasaaraembie CTEHTbl YCTRAHSIOT HEOBXOAMMOCTb MOBTOPHBIX BMELLATEABCTB MO MX
YACGAEHUIO M MOTYT CAYXMUTb PE3EPBYAPAMM AKTMBHBIX BELLLECTB (HAMPUMEP, AHTMOMOTUKOB,
MOALLLEAQYMBAIOLLIMX QAFEHTOB M T.A.), KOTOPbIE MOTYT YBEAMYMBATL OBbEM YCTPOMCTBA U
BEICBODOXXACQTLCS C MOBEPXHOCTU.

3a nocaeaHee BpeMs BObIAM PA3PABOTAHbI TMAPOTEAM, KOK KYMHbIE) HOCUTEAM [1, 3, 4], B
CUCTEMAX KOHTPOAMPYEMOMU AOCTOBKM AEKAPCTB. MX doU3MyeCcKMe M XMMUMYECKME CBOMCTBA
ObIAM  CO3AQHbI HO MOAEKYASIDHOM  YPOBHE AA9  OMTMMM3ALMKM  MX CBOMCTB, TAKMX KOK
NPOHULLAEMOCTb (HANPUMEP, MPUAOXKEHMS C 3AMEAAEHHBIM BEICBODOXAEHMEM), SKOAOTUHHOCTb
(HOMPUMEP, MPUAOXEHMS C  MYAbBCUPYIOLLMM  BbICBODOXAEHMEM),  AOYHKLMOHOABHOCTb
MOBEPXHOCTMU (HAMNPUMEP, MOKPLITUS M3 MOAMITUAEHTAMKOAS AAS CKPbITOTO BbICBOOOXAEHMS),
BUOPT3AAraAEMOCTb (HaMpUMeEpP, BUope3opburpyemble MPUAOKEHMS) U MECTA MOBEPXHOCTHOIO
BUMOPACMO3HABAHUS (HOMPUMEP, HOMPABAEHHOE BEICBOBOXAEHME 1 BMOOATrE3NS).

KMHETUKA MX BbLICBODOXAEHMA AEAQET WX BECbMA MOAE3HbIMM B KOYECTBE  (YAMHbIX)
MATEPUAAOB AAS MPUMEHEHUS MPU AMaBeTe, A B CAyHOE HEAEPXOAHUI 3TU FT€AM MOTYT B
OyayLLem o0BeCcnevmBaTb KAMCTOHUMOHHOE YMNPOBAEHME) WM MOCTOAHHYIO KOPPEKTMPOBKY
MMIMACHTATOB.

5. TkaHeBas WHXEHepusi, MNpPM KOTOPOU pPA3PABOTAHHBIE PEreHepPATUBHbIE MOAXOAbI
HAMPABAEHbI, MPEXAE BCETO, HO BOCCTAHOBAEHUE U YAYYLLIEHWE ECTECTBEHHbIX GOYHKLMIA TKAHEM
OPraHM3MA MNAUMEHTA, MPMBOAALLEE K YAYHLLUEHMIO TAKMX OOAE3HEHHbIX COCTOAHMM, KAK
SPEKTUABHAA AUCAOYHKLLUS U CTPECCOBOE HEAEPXXAHME MOUM.

MHHOBALIMM B COBPEMEHHOM TKOAHEBOM MHXEHEPUM BKAKOHOIOT CO3AQHME  PA3AMYHbBIX
OUOUHXXEHEPHBIX CTPYKTYP (B TOM YMCAE — MOYEBOIO My3blPs M YPETPbI), AAQMNTUPOBAHHBIX K
MHAMBUAYOABHBIM XOPAKTEPUCTUKAM OPraHM3Ma naumeHTos [11].

O6BCYyXAEHUE MOAYHEHHbIX PE3YAbTATOB. [IPMMEHEHME B KAMHMYECKOM MPAKTUKE ACHEHMS
YPOAOTMYECKMUX  3ADOAEBAHMM PACCMOTPEHHbLIX MHHOBALMOHHBIX MOAXOAOB MPUMBOAMT K
NEPCOHAAMIUMPOBAHHOM MEAMLMHCKOM MOMOLLIM M MPOCPUAAKTUKM. DTO OCODBEHHO OYEBMAHO
MPU AEYEHUM PAKA AMOYEMOAOBOM CUCTEMbI, TAE TAPreETHAS Tepanus CnoCOBHA YCTPOHMUTb
MMEIOLLMECH TEHETMYECKME  MYTAUMM, CBA3GHHbBIE C  3TUMM  3A00AEBOHMEM. Takxke
MHHOBALMOHHBIE METOAbI A€HEHUS YPOAOTUYECKMX 3AOOAEBAHUIN OXBATLIBAKOT TAKME COCTOAHMS,
KOK HOAMYME KOMHEM B MOYETOYHMUKOX, HEAEPXAHNE MOYU N DPEKTUABHOA AUCAOYHKLLMS.
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BA3OBbIE PASHOBUAHOCTU YMHbIX MEAULUUNHCKUX CTEAEK
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BASIC VARIETIES OF SMART MEDICAL INSOLES

A.E. Vorobyov!, A.A. Sidikov?, K.A. VorobyovV’, $.Yu. Yuldashev?

1 Peoples' Friendship University of Russia, Moscow, Russian Federation
2 Fergana Medical Institute of Public Health, Fergana, Uzbekistan

AHHoTauMA: [peacTaBAEeHbl Ba30Bble PA3PABOTAHHBIE PA3ZHOBUAHOCTM YMHbIX MEAMLMHCKMX CTEAEK.
AQHbI OCHOBHbIE OMPEAEAEHMI YMHbIX MEAMLIMHCKUX CTEAEK U OA30Bble MX BO3MOXHOCTM pPABOTHI:
M3IMEPEHMNE KOAMYECTBA LLIATOB, TEMMA LLATA, BODEMEHM KAYOHMS, 3HAYEHUI CKOPOCTU CMELLLEHMS LLEeHTPA
AcBAeHMs (COP) U T.A. AETOAMIMPOBAHO KOHCTPYKTUBHOE CTPOEHME M OCOBEHHOCTU YMHbBIX MEAMLIMHCKMX
CTEAEK, KOTOPbIE BKAIOYAIOT B CEDS HEAOPOryld CEHCOPHYIO CTEAbKY M MPUKACAHOE MPONPAMMHOE
obecneyeHne, paABOTAKOLLIME CO CMAPTAOOHOM, O TAKXKE KOMMBIOTEPOM (AAS AAMTEABHOTO XPOHEHMS U
BU3YQAM3ALMM COBPAHHBIX ACHHbBIX). PKW 3TOM, MPUKACAHOE MNPOrPAMMHOE obecneyeHne MO3BOAIET
CO3AQTb BU3YQAM3ALMIO M ODPATHYIO CBA3b C MOAb3OBATEAEM B PEXMME PEAABHOTO BPEMEHU. AQHHbIE,
XPAHALLMECH HA KAPTE MAM B ODAGKE, MCMOAB3YIOTCA AAS U3YHEHWS COCTOAHMA OPTrAHM3IMA MOAb3OBATEAS
(naupenta). ToKA3aOHbI  CYLLLECTBYIOLLME PA3HOBMAHOCTM  YMHbIX MEAMLIMHCKMX CTEeAeK: B BUAE
CNELMAABHOTO 00E300AMBAIOLLLETO YCTPOMCTBA, AAS MALMEHTOB, BOAEIOLLMX AMADETOM MAM OOAE3HbLIO
MAPKMCOHA, AAS BOAbHbLIX, PACCEAHHBIX CKAEPO3OM, NPEAOTBPALLAIOLLME NAAEHNE MNALMEHTOB, O TAKXKE
NPEeAHA3HAYEHHbIE AAS BOCCTOHOABAMBAIOLLIMX MPOBEXEK U AP.

KAroyeBble cAOBA: CTEAbKM, MCKYCCTBEHHbIN MHTEAAEKT, MEAMLIMHCKOE MPUMEHEHME.

Annotation: The main developed varieties of smart medical insoles are presented. The basic definitions
of smart medical insoles and their basic working capabilities are given: measuring the number of steps, the
pace of the step, the swing time, the values of the displacement velocity of the center of pressure, etc. The
structural structure and features of smart medical insoles are detailed, which include an inexpensive touch
insole and application software that work with a smartphone, as well as a computer (for long-term storage
and visualization of collected data). At the same time, the application sofftware allows you to create
visualization and feedback from the user in real time. The data stored on the map or in the "cloud" is used
to study the state of the user's (patient's) body. The existing varieties of smart medical insoles are shown: in
the form of a special analgesic device, for patients with diabetes or Parkison's disease, for patients with
multiple sclerosis, preventing patients from falling, as well as designed for restorative jogging, etc.

Keywords: insoles, artificial intelligence, medical application.

Aas uuTupoBanus: AE. Bopobbes, A.A. Cuamkos, K.A. Bopobbes, C.HO. tOaacwes BA3OBbLIE
PA3HOBMAHOCTU YMHbBIX MEAMUMHCKMX CTEAEK. INNOVATIVE SURGERY ON THE SILK ROAD. 2024. 1.

For citation: A.E. VOROBYOV, A.A. SIDIKOV, K.A. VOROBYOV, S.YU. YULDASHEV BASIC VARIETIES OF
SMART MEDICAL INSOLES. INNOVATIVE SURGERY ON THE SILK ROAD. 2024. 1.

BBeaeHHne. HoCrMmbIE YMHbIE YCTPOMUCTBA, MPEAHA3ZHAYEHHBIE AAS OTCAEXMBAHUSA XAPAKTEPA
M MNAPAMETPOB TPEHMPOBOK MOAB3OBATEAS (PUTHECA), CTAOAM CPEAM COBPEMEHHbLIX AKAEM
OOBbIAEHHbIMM M 3AQ4YACTYIO MPAKTMYECKM MOBCEMECTHbIMM [1-3,15]. HO nNpu 3TOM HEOBXOAMMO
4eTKO OCO3HABATb, YTO YALLE BCEFO OHM, MO CBOEM TEXHOAOTMYECKOM CYTM, SBASIOTCH AMLLb
MOAHBIMM LLIGTOMEPAMM.
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AHOAM3 MOXOAKM MAUMEHTA (MOAb3OBATEA TAAXKETOM) B MEAMULMHE YXE CTAA BECbMA
BAXKHbIM MCCAEAOBAHMEM AAS €IO AOKOMOLIMMU, CAYXKALLEM AAS PACMO3HABAHUS HOPMOAbHBIX
MAM TOTOAOTUHECKMX MOAEAEM XOABObI, HTO TMO3BOASET AOBOABHO LLMPOKO MPUMEHATb €é
PE3YABTATbI B MEAMLMHCKMX MPOrPAMMAX, 3APABOOXPAHEHUU, PEABUAMTALMM, COU3MOTEPAMMM
M A€4EOHbIX OUIMYECKMX YNPAXKHEHMUSX.

HeoBXxoAMMO OTMETUTb, YTO B HACTOSLLLEE BPEME, MPU UCCAEAOBAHUM C MEAMLIMHCKMMM
LLEAIMM TMOXOAKM MALMEHT BbIHYXXAEH MPUKPENAATh K TEAY (OAEXAE) M HOCUTb MHOTOYUCAEHHbBIE
CBETOOTPOXKAIOLLIME MAPKEPBLI U XOAMUTb MO CMELMAABHOMY, YYBCTBUTEABHOMY K AQBAEHMIO,
KOBPMUKY, O AOBOABHO CAOXHOE M MOKA €LLLe TPOMO3AKOE OBOPYAOBAHME COUKCUPYET BCE €ro
ABVXKEHUA U yXKE U3 ITOM MHADOPMALMM MU3BAEKOAIOT OCHOBHbIE MAPAMETPLI €r0 MOXoAKM. [Mpun
3TOM U3-30 OBPEMEHUTEABHOTO ODBOPYAOBAHUS M HEMPMBLIYMHOM OOBCTAHOBKM OCHOBHAS 4OCTb
NALMEHTOB BO BPpeMS COOPA AQHHBIX 3A4ACTYIO YYBCTBYIOT C€04, KOK MPABUAO, AMCKOMOOOPTHO. B
pe3yAbTaTE B OOABLLMHCTBE CAYHOEB OHM HE MOTYT XOAMTb CBOMM OBbINHBIM CTUAEM (MOXOAKOWM)
[T1]. CAeAOBATEABHO, M3BAEYEHHbBIE TAKMM CMNOCODOM XAPAKTEPUCTUKM MOXOAKM BCETAC MOTYT
ObITb MPEAB3ATBIMM U AQXKE B HEKOTOPbIX CAYHASIX — AOCOAIOTHO HEBEPHbBIMM.

NoaToMy Boaee LEAECOODOPA3HO C 3TOM LLEABIO MCMOAb3OBATh YMHbIE MEAMLIMHCKME
CTEeAbKM AAS OOYBM, CO BCTPOEHHBIMM B HUX CMELIUAABHBIMM AQTIUKAMM U APYTOM DAEKTPOHHOM
HO4YMHKOM (pucC. 1), KOTOpble CMOCOOHbI M3BAEYL M MPEAOCTABAATH AOCTATOYHbIM OObEM
AOCTOBEPHbIX AGHHbBIX O BUMOMEXAHMKE MALMEHTA (AMBO MPOCTO — MOAb3OBATEAS), YTOObI CHATH
HEODXOAMMbBIE AQHHbIE, 3AMOAHWMTb, 4 3ATEM TMAQHOMEPHO W OOBLEKTMBHO BECTU €ro
MEAMLMHCKYIO KAPTY.

BaTapen Mukpo-USB
MOayNs Pd3bEM

MCU w
BLE-moayns

48 Ha 1 KaHan MUX

Puc. 1. CxemMa neyaTHOM NAATbI yMHbIX cTeAek [11]

3T0 OOYCAOBAEHO TEM, 4TO HOBOE MOKOAEHME WMHTEAAEKTYAAbHBIX (YMHbIX) MEAMLIMHCKMX
CTEAEK, XOTq M HEe TAKMX CAOXHbIX (MAM HE TAKMX AOPOMMX), KAK MEAMLIMHCKME CUCTEMBI
M3MepeHMs B OOYBM, MCMOAb3YEMbBIE B HAYYHbIX MEAMLMHCKMX MCCAEAOBAHMAX, HO BCE XeE B
COCTOSHMM AOCTOBEPHO M3MEPATh MECTOMOAOXKEHUE BO3HMKAIOLLEM HArPY3KM, 3HAYEHMS
AQBAEHMI HA CTOMY, CPEAHIOK AAMHY LLIOrOB MOAb3OBATEAS U MHOTUE APYIME, TAKXKE 3HAYMMBIE,
XAPOKTEPUCTUKM (MPUMHEM — B PEXMME PECAAbHOTO BPEMEHM). 3aTem 3TM COOPAHHbLIE
MHOTOYMCAEHHbBIE AQHHBIE MO OECNPOBOAHOM TEXHOAOTMM MEPEACAIOTCS HA  MODBUABHYIO
BBIYMCAUTEABHYIO MAQTAOOPMY (MACQHLUET, CMAPTAPOH, YMHbIE HACHI M T.A.), 4TO MO3BOAJET
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MOAB3OBATEAIO B3AMMOAENCTBOBATE C COBPAHHOM MHADOPMALMEN O €r0 AOUIMYECKMX HATPY3KAOX,
Yyepes CNeUMAAbHOE MPOrpaMmmHoe obecnedenme (puc. 2).
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Puc. 2. BusyaAmsaumnsa AQHHbIX B KOMMNbIOTEPHOM nporpamme [11]

OnpeAeAeHUEe U BO3IMOXHOCTU. (YMHBIE) MEAMLIMHCKME CTEAbKM MPEACTABAZIOT COBOM
NPUHUMMUAABHO HOBYKO MHHOBALIMOHHYIO TEXHOAOTMIO B MMPE 3A0POBOTO OBPA3Q XKM3HM,
MO3BOASIOLLLYIO MOAb30OBATEAIO LLEAEHAMPOBAEHHO KOHTPOAMPOBATL KOAEDAHWS B BECE CBOErO
TeAd (HO OCHOBE KOAMYECTBA OCYLLLECTBAEHHbIX LLIATOB), HAMPABASITh GOU3NHECKYIO AKTUBHOCTH U
MCCAEAOBATH APYTHME HEODBXOAMMBIE BAXKHBIE XAPAKTEPUCTUKM M MOKA3ATEAU. [TPU STOM YMHbIE
MEAMLIMHCKME CTEABKM MOTYT M3MEPSATb KOAMYECTBO LLIArOB, TEMM LUArA, BPEMS KAYQAHMS,
CKOPOCTb CMELLLEHUS LLeHTPO AaBAeHUS (COP) 1 T.A.

KOHCTPYKTUBHOE CTPOEHME YMHbIX MEAULIMHCKUX cTeAek. Cuctema Smart Insole (ymHas
CTEAbKQA), KAK MPABMAO, BKAKOHAET B Ce0d HEAOPOryl0 CEHCOPHYIO CTEAbKY M MPUKAGAHOE
nporpammHoe obecneyeHme, paboTaLLME CO CMAPTAOHOM, A TAKKE KOMMBIOTEPOM (AAS
AAUTEABHOTO XPOHEHUS U BU3YAAM3ALMM COOPAHHBIX AQHHbIX). HemocpeACTBEHHO CTeAbKa
COCTOMUT M3 HABOPA Mbe30MUIMIECKMX U APYTUX AQTYUKOB, MUKPOKOHTPOAAEPA CBEPXMOAOTO
SHepronoTpebaeHns (MCU) n moayad 6ecnpoBOAHOM MepeAdyn AQHHbIX Bluetooth, takxke ¢
AOBOABHO HU3KMM SHepronoTpebaeHmnem (BLE), myabTMnAeKCOpPA KOHAAOB (MUX), BUBAMOTEKM 1
MUKPOYHMBEPCOABHOM MOCAEAOBATEABHOM LUMHbI (USB), G TAKXKE COEAMHUTEABHOTO MOAYAS
(puc. 3).

B aToM apxutekType umetotca 3 AOBOAbHO BOXKHbIE MOACUCTEMbI:

- MNepBas MNOACUCTEMO MNPEACTOBASET COOOM HEAOPOINYIO MATPULLYY PA3AMYHOTO POAd
AQTHMKOB (BKAIOYAIOLLLYIO 48 AQTYMKOB AGBAEHMS, 3-OCEBOM AKCEAEPOMETP, 3-OCEBOM TMPOCKOM M
3-0CEBOM MATHUTOMETP), OBACATIOLLIMX OMPEAEAEHHBIMM KOAMHECTBEHHBIMM MAPAMETPAMM.

- Bropas noacuctema cbopa M NEPEAqYM  HEOOXOAMMbBIX  AOQHHbBIX  BKAIOYOET
MMUKPOKOHTPOAAEP M MOAYAb Bluetooth.

- TpeTb MNOACUCTEMA  MPEAHO3HAYEHA  AAS  BM3YOAM3AUMKM M TPAJPUYECKOro
MOAb30BATEALCKOTO MHTEPdoenca (GUI).

Mpw 3TOM, NPUKACAHOE MPOrPAMMHOE ODeCneYeHne MO3BOASET CO3AATb BU3YTAM3ALMIO U
OOPATHYIO CBA3b C MOAb3OBATEAEM B PEXMME PEAABHOTO BPEMEHU. AQHHbIE, XPAHALLMECS B
kapTte Secure Digital (SD), MCNOAB3YIOTCA AAS U3Y4EHUI COCTOAHMA OPraHM3IMA M MOBEAEHMUS B
OTHOLLIEHMM 3A0PO0BbBSA.
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Puc. 3. Cucremuas apxutektypa Smart Insole [11], BkAloyaroLLLasa B ce6 MHOXXECTBO AAQTYUKOB U
rpagpmyeckmii UHTepcheic NoOAb3OBATEAS

TOK, MACCHB AQTYMKOB ACQBAEHMS TEKCTUAR MCIMOAB3YETCA AAT MOAYYEHMI OOBEKTUBHOM KAPTHI
POCMPEAEAEHNS AQBAEHMS HQ CTOMbl  MOAB3OBATEAS (MAUMEHTA) C BECbMA  BbICOKMM
pa3peLLUEeHMEM, KOTOPAsSs OCHOBAHA HA MEPEAOBOM TEXHOAOTMM MPOBOAALLETO AQTYMKA TKAHM
eTextile 1 moxeT BbiITb 3PFEKTUBHO MHTEMPUPOBAHA B CUCTEMY SMart Insole (YMHbIX CTEAEK).

eTextile npeacTaBageT cOOOM TKAHb, MOKPbLITYIO OCOBLIMM OPTAHUYECKMMM MOAMMEPOMMU, B
KOTOPOM M3rMB, PACTIKEHUE U AAMTEABHOE WMCMOAb3OBAHME HMKAK HE BAMAIOT HA Xopoluee
KQYECTBO CUTHAAQ AQTYMKA.

MaTtprua AGTHMKOB TAKXE MOKPLITA MbE30OIAEKTPUHECKMMMU MOAMMEPAMM, COMPOTUBAEHME
KOTOPbIX MEXAY BEPXHUMM U HMKHUMM MOBEPXHOCTAMU AOBOABHO CYLLLECTBEHHO PA3AMHAETCS
MEXAY COBOoM. Koraa K MOBEPXHOCTU TAKOTO MOAMMEPA MPUAATAETCS AOMOAHUTEABHAS CUAQ, TO
BHYTPEHHME €ro BOAOKHA CXMMAIOTCH M COMPOTUBAEHUE CTAHOBUTCS 3HAYUTEABHO MeEHbLLE. B
PE3YALTATE YPOBEHb BbIXOAHOTO HAMPIXKEHMSA OYAET BBICOKMM.

PA3sHOBUMAHOCTH YMHbIX MEAMLIUMHCKUX CTEeAEK. K HOCTOALLLEMY BPEMEHM BbIAM PA3PABOTAHDI
YMHbIE MEAMLIMHCKME CTEABKM, U3AQIOLLLME BO BpeMs Bera 38yKOBbIE MAM BU3YAAbHbIE MOACKO3KM,
CAYXALLME AAR DADAOEKTUBHOTO PETYAMPOBAHUA TEMMA TPEHUPOBOK, MOLLIHOCTM YAQPOB HQ
FTOAEHOCTOMbI (HEM3BEXHO BO3HMKAIOLLME MpPW MNpobexke), 4ToObl MOAbB3OBATEAb, C OAHOM
CTOPOHbI, HE OTCTABOA B TPEHUPOBKAX OT CBOEW 3AMNAOHUMPOBAHHOM LLEAM, A C APYTOM — HEe HOHEC
cebe Kakom-AnMbo domsmieckm yuiepb.

Kpome TOro, MHTEAAEKTYOAbHbIE (YMHbIE) MEAMLMHCKME CTEABKM C MEPCOHAAMINMPOBAHHOM
OBpPATHOM  CBA3bIO BMOAHE CMOCOOHBI MOMOYb BPAYAM  MOAAEPXKMBATL  HEOOXOAMMbIM
NPOCPECCHMOHAAbHbIM KOHTOKT C MALUMEHTAMM (OCYLLLECTBAIEMbIM ©E3 AOMOAHUTEABHBIX AMYHBIX
MOCELLLEHUM) MAN OXXMACHUSA BO3HMKHOBEHMS YPE3BbIMAMHOM CUTYALUM.

Hanpumep, yMHbIE MEAMUMHCKME CTEABKM Surrosense RX, M3roTOBAEHHbIE KomnaHuen Orpyx
Medical Technologies (r. Kaarapu, KaHaaqQ), NpeACTaBAAOT COOOM CMELMAAbHBIE BCTOBKM CO
BCTPOEHHBIMM AQTYUKAMM, KOTOPbIE COBUPAIOT AGHHBIE O ACBAEHMKM HO HOMM MOAb3OBATEAY, B
MOCAEAYIOLLLIEM MEepPeAdBAEMbIE MO OECNPOBOAHOM CETM HO CMAPT-YACHI (MOCTOBASEMbBIE B
KOMMAEKTE CO CTEAbKAMM). B pPE3YALTATE YMHbIE YOACHI MPEAYNPEXACIOT MOAb30OBATEAS OO
OBHAPYXEHMU OMACHOTO YPOBHA OU3MYECKOTO AOGBAEHMH, YTOObI OH MOI M3MEHUTb CBOE
MOBEAEHME HA TPEHUPOBKAX (3HAYEHME M CKOPOCTb MPUHSTBIX HOTPY30K) M TEM CAMBIM M30EXATL
KOKMX-AMOO BO3MOXXHbIX MOBPEXAEHMM.
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YMHas MeAMUMHCKAas CTeAbka B BuAe o6e3b6oAuBalolLEro YCTPOMCTBA RecoveryRx
KOMMNAHMK BioElectronics HO4YMHOET CBOE PACMNPOCTPAHEHME B Mekcuke. KAMHMYECKM ObIAO
AOKQ3QHO, 4TO TOKOE TEXHMYECKOE YCTPOMCTBO [14]:

e besonacHo ymeHbLuaeT BOAb B MITKAX (BKAIOYAS MOAOLLBEHHbIM GOACUMMUT, TOABMbI MATOK,
PACTIKEHMA U AeDPOPMALMN).

e YAYHLIQET KPOBOTOK M YMEHBLLIAET BOCMAAEHME.

e ObecneymBaeT AAMTEABHOE OBAETHEHME.

AAS DTOTO YMHOS MEAMUMHCKAS CTeAbka Smart Insole™ cocTout m3 MUKPOMEAMLMHCKMX
yCcTpomcTs Electro-Pulse, BCTPOEHHbIX B OBOAQCTM MATOK B YAODHbIE TEAEBbl€ BCTABKM (pUC. 4). DK
AMHOMMYECKME TEAEBbIE BCTABKM COYETAIOT B C€6€ DAEKTPOMATHUTHYIO MMMYABCHYIO TEPAMUIO U
KOMOOOPT MOAb3OBATEAS.

Puc. 4. TepaneBTn4eckoe MMKpPOMEAULIMHCKOE yCTPOMCTBO [14]

Creabka Smart Insole™ 6bIAa pa3paBOTAHA AAS YCTPAHEHMS MCTOYHMKA BOAM B MATKAX (PUC.
5), obecneynmBas AAMTEABHOE OOAETYEHME U YCKOPSS BbISAOPOBAEHME OPraHM3IMA MALMEHTA.
KpOBOTOK B OPraHM3me MAUMEHTA PETYAMPYETCH IAEKTPUHECKMMM CUTHAOAOMM, KOTOPbLIE
nepeaatotrcs No HepBam. Cteabka Smart Insole™ LeAeHANPABAEHHO M3MEHSET 3TU HEPBHbLIE
CUTHOAbLI, obecrnedmBas obaerieHne BOAM 3a CYET YAYHLLUEHMS KPOBOTOKA, 4TO CYLLLECTBEHHO
YMEHbLLIOET BOCMAAEHME U BOCCTAHOBAMBOET MOBPEXAEHHbLIE TKAHWM AO MEPBOHAYAABHOTO
3A0POBOrO COCTOAHMSA.

OBJIETYEHWE BOJIM %

NNALEBO YMHASA CTE/IbKA™

Puc. 5. YMHas cTeAbka ymeHbLuAeT 6OAb B NATKAX 3a 7 AHe Ha 40 %

LleaecooBpa3HO MCMOAb30BATL CTEAbKY Smart Insole B TeYeHWe AAUTEABHOTO NepUoAd
BPEMEHU AAT MOKCUMOABHOTO OBAEIEHMS COCTOSHME MAUMEHTA. TAK, MOAHOEe ObAerdeHuwe
MOAOLLBEHHOTO PACLMUTA  MOXKET 3QHATb HECKOABKO HEAEAb, OCOBEHHO ecAan BOoAb
MPUCYTCTBOBAAO PAHEE B TEYEHME AAUTEABHOTO MNEPMOAC (4OCTO OMnpeAeAiemas KAk
XpOHM4eCKas BOAb B MATKE).

Cpok CcAyx0Bbl cTeAbkn Smart Insole coctasaseT Ao 720 yacos Tepanum (360 HOCOB HO OAHO
YCTPOMCTBO).

YMHble MEAMUMHCKME CTEeAbKM AAfl AMaBeTukoB. K HACTOALLEMY BPEMEHM ObiAM
PA3PABOTAHbI MHTEAAEKTYQAbHbIE (YMHbIE) OBOYBHbIE MEAMLIMHCKME CTEABKM AAS AMABETMKOB,
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KOTOPbIE MOTYT OBOHAPYXMTh MOSBAEHME 3B HO HOFAX MOAb30OBATEAR [4]. TAK, KOMMNAHMA AcTics
Medical co03A0AQ  «YMHBIE) MHAMBUAYOABHBIE MEAMUMHCKME CTEAbKM, KOTOPbIE  MOTYT
OTCAEXMBATL COCTOSHME CTOM MNAUMEHTA, OOoAetoLLErO AMABETOM B PEXMME PEAABHOTO
BPEMEHM U MPEAYMNPEXKAATb €0 O HOABUTAIOLLIMXCH MPOOAEMAX, BBIPOXKAIOLLMXCS F3BAMM.

APYTMM  NPUMEPOM TAKOTO TEXHMYECKOTO PELLEHMS  IBASIOTCA  YMHbIE  BHYTPEHHME
MEAMLIMHCKME CTeAbkM Feetme, Kaxaas u3 KOTOpbIX OCHALLLEHA 80 AQTYMKAMM ACBAEHMS,
KOTOpble 0B6ECNeYnBaAIOT AHAAM3 MOXOAKM MOAb3OBATEAS B PEXMME PEAABHOIO BPEMEHMU Hepes
CMAPTADOH M MOTYT OKA3ATbCH BECbMA MOAE3HBIMM AAR MALMEHTOB, BOAEIOLLMX AMABETOM, U
CAYXALLME AAS KOHTPOAS AGBAEHMUS B CTOMAX M MOTEHLIMAABHOTO MPEAOTBPALLLEHMS 93B.

oYM MOAOBMHA AlOAEM, BOAEIOLLIMX AMABETOM, M3-30 MOBPEXAEHMA HEPBOB, CTPAAQET
noTeEPEM HyYBCTBUTEABHOCTM B CBOMX KOHEYHOCTIX, M3BECTHOIO KOK NepMdpepm4eCcKas HEBPOMATUS
[10], B pe3yAbTATE YErO HEKOTOPLIE AIOAM ACQKE HE MOAO3PEBAIOT, HTO Y HUX UMEETCS OTKPbITAS
POHO HO OAHOM M3 HOM (HE TOBOPS YXE& O TOM BPEMEHM, KOTAQ OHA YXE MHAULMPOBAHA M
MAOXO, 3ATPYAHEHHO 3QXKMBAET).

TakMe KOXHbIE MPOABAEHMUI M3BECTHbI KAK H3Bbl AMABETUHECKOM CTOMbI, U OCYLLLECTBAEHHbIE
MEANLMHCKME UCCAEAOBAHUSA MOKA3AAM MPIMYIO CBA3b MEXAY HMMMK M MOBBILLEHHBIM PUCKOM
CMEPTHOCTU AAA MALMEHTA. ITO AEAAET PAHHIOIO AMATHOCTUKY TAKOTO BOAE3HEHHOIO COCTOAHMS
OPraHMU3MA MALMEHTA BECbMA OKTYOAbHOM.

MO3TOMY M3PAMABCKMI CTAPRTAM CO3ACQA (YMHbIE) MHAMBUAYOAbHbIE MEAMLIMHCKME CTEAbKM,
KOTOPbIE MOIYT OTCAEXMBATL COCTOSIHME HOM MAUMEHTA, OOAEIOLLLETO AMOBETOM, B PEXMME
PEAABHOIO BPEMEHM U MPEAYNPEXAOTb BPAYA O BO3ZMOXHOCTU MOSBAEHMS A3Bbl, 30 HECKOABKO
HEAEAb AO €€ PA3BUTMS, OCHOBLIBAICH TOABKO HO TOM MHADOPMALMM, KAK MNALMEHT XOAMT (HO ero
MoXoAKe).

AN 3TOro yMHQs cTteabka Hybrid+, paspabotaHHas Actics Medical (U3paunab), ocHalleHa
BCTPOEHHBIMM AQTYUKAMMU, KOTOPBLIE MIMEPIIOT ACQBAEHUE HA CTOMbl MOAb3OBATEAS, 3HAYEHME
TEMMNEPATYPbl U XAPAKTER ABMXEHMUS CTOMbl U MOEACTABASIIOT CODPAHHbIE AQHHbLIE B PEXMME
PEAABHOTO BPDEMEHM B COMYTCTBYIOLLLEE MPUAOXKEHME HO CMAPTAOOHE.

MHAMBUAYAABHBIE OPTOMEAMHECKME CTEABKM YXKE M3BECTHbI MALMEHTAM C AMADBETOM, YTOObI
MNPEeAOTBPALLLATh TPABMbI CTOM M M3BbAIBAEHMA, HO 3TO BECBMA AAMTEAbHBIM M AMHOTOITAMHbBIN
MEOLLECC  (BKAIOHQIOLLMIMA  M3FOTOBAEHME CAEMKA CTOMbl naumeHta). Kpome Toro, npw
MCMOAb30OBAHMM TPAAMLMOHHBIX opTONEeAM4YECKMX cTenek TpebyeTcs AOBOABHO
MPOAOAXMUTEABHBIM MEPUOA BLPEMEHM, YTODbI K HUM MPUBLIKHYTb, U MPU STOM MOAb3OBATEAL HE
MOXET OTPENYAMPOBATL MX Cpa3y (Ha MecTe), T.K. OHM ABASIOTCS MNACCMBHbBIMM U
OUKCUPOBAHHBIMU. HO  AKOAM  AMHAMMYHBI, T.K. MOCTOSHHO M3MEHSIIOTCS MX OUMHECKME
MAPAMETPSI, U PA3HULLA MEXAY ODBIMHOM CTEABKOM M CTEABKOM, KOTOPYKD MOXHO PETYAUPOBATbL
HA 1-2 MM, MOXET CTATb TEM TOUITEPOM, YTO MPEAOTBPALLLAET MOIBAEHME HOBbBIX U3bAIBAEHMM.

Y10 oTAMHaeT Hybrid+ OT APYrMX QHAAOMMYHBIX MPOAYKTOB, TAK 3TO TO, YTO TAKME CTEAbKM
TOABKO OTCAEXMBAIOT PA3BUTME M3BABAEHMI HA CTYMHAX, HO U MX MOXHO LLEACHAMPABAEHHO
PENYAMPOBATL M 3AMEHSTD, YTOObBI MPEAOTBPATUTE BOSHMKHOBEHME HOBbIX S3B.

TOK, €CAM AQTYMKM OMPEAEAIT, HTO HO OMNPEAEAEHHYIO YOCTb CTOMbl OKA3bIBAETCH CAMLLKOM
CUABHOE ACBAEHMUE, TO MHTEAAEKTYOABHOE MPUAOXEHUE ACQCT YKA3AHME MALMEHTY MCMOAL3OBATb
CMEUMOABHO PA3PABOTAHHYIO OTBEPTKY, YTOObI 30 2-3 MMUHYTbl M3IMEHUTE CPOPMY CTEAbKM —
paCLUMPAS €€  MAM  CXMMQAd, YTOObl  M3MEHWUTb  CBOIO  MOXOAKY, W  obecrnedutb
NnepepacnpPeAeAEHNE ACBAEHMS HO CTOMY, YTOObI NPEAOTBPATUTL OBPA30BAHME 43B.

YMHble MEeAULMHCKUE CTEeAbKM, MPEeAHA3HA4YeHHble AASl GOAbHbIX PACCEAHHbIM CKAEPO3OM.
Celestra Health pa3paboraaa CNELMAABHOE TEXHMYECKOE pPELUEHUE, MPEAHA3HAYEHHOE AAS
YMPOBAEHUS AEYEHMEM PACCEIHHOTO CKAEPO3d Yy MNAUMEHTA, B KOTOPOM MCMOAb3YIOTCH
MHTEAAEKTYOABHBIE  (YMHbBIE) MEAMUMHCKME CTEAbKM, TAKXKE COAEPXALLME MHOXECTBO
BbICOKOTOYHbIX AQTYMKOB, CAYXKALLIMX AAS MEPEAOQYM BECbMA BAXKHBIX AQHHbBIX O ABVMIKEHUAX TEAC
NAUMEHTa B CMEUMAAbHOE NpUAOXEHME MS (B cmapTdpoHe). TMpr MCMOAB3OBAHUMM 3TOTO
TexHMyeckoro pewleHms Celestra Health, aAf KOXAOro mMAUMEHTA CO3AQETCH CBOS YHMKOAbHOS
XAPOKTEPUCTUKA €ro MOXOAKM. TO TMO3BOASET MALMEHTOM U BPAYOM TOPA3AO  AYYLLE
CMPOBAITBC C  TOKMM  TMOXM3HEHHBIM, AOBOABHO CAOXHbIM, 3000AEBOAHMEM OPIAHM3MA
NAUMEHTA, CBA3GHHBIM C KOOPAMHALMEW €ro ABMKEHUM (HaNpumep, MNpu PACCEFHHOM
CKAEpO3E).

MNpu 3TOM HEOOXOAMMO YUMUTHIBATb, YTO B PA3HOE BPEMS B MOXOAKE YEAOBEKA MOXKHO
OBHAPYXUTb AQXKE COBCEM HEDOABLLME U3MEHEHUI B TEMIME XOAbObLI, POBHOBECKM, MbILLIEYHOM
CUAE U YCTAAOCTM, CBA3AHHOM C paccTosHuem [12]. TexHmyeckme pelueHms Celestra Health
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BbISBASIOT BCE BO3MOXHbBIE TAKME M3IMEHEHMA (KAK OTPULLATEAbHBIE, TOK M MOAOXMTEAbHBIE),
MPOUCXOAALLME MPU OCYLLLECTBAEHUMU MOHUTOPUHIA COCTOSHMA MAUMEHTA, U CAYKALLME AAS
BoAee AyHLLIETO MHAOOPMUMPOBAHMS O MPOTEKAHMM 3ADOAEBAHUS U MPOLLECCE E€r0 A€4YEHMS.

Moy 3TOM BO3HMKAET OMNPEAEAEHHOE YyAODCTBO, 0OBECNeYMBAEMOE MOHUTOPUHIOM
COCTOSNHMA OPraHM3MA MALMEHTA HA AOMY, C KOHTPOAEM PACCEAHHOTO CKAEPO3A U APYIMX
Cepbe3HbIX 3000AEBAHMM, C TMPUBAEYEHMEM  CMEUMOAABHO PA3PABOTAHHBIX  YHUKAAbHbIX
KOTHUTUBHBIX METOAMK M METOAOB OLLEHOK, AEMCTBYIOLLIMX HO OCHOBE CMELIMAAbHbIX MPOUAOXKEHMH,
MO NOAAEPXKE KOOPAMHUPOBAHHOCTM MALMEHTA C MOMOLLLBIO MHTEAAEKTYOAbHbBIX MEAULMHCKMX
CTEeAEK, MPEAHO3HAYEHHbIX AAS KOHTPOAS >XM3HEHHO BOXKHBIX M3MEHEHMM MNpu Xoabbe W
obecrneyeHus Npmu 3TOM HEOBXOAMMOTO PABHOBECHKS.

MHTEAAEKTYOABHBIE (YMHbIE) MEAMUMHCKME CTEAbKM MS CNOCOBHbI B TEYEHME AAUTEABHOTO
BPEMEHM OBHAPY>KMBATH PA3AMYHBIE M3MEHEHMUSA B XOABDE U PABHOBECKM MOAB3OBATEAS, HTO MPU
PACCENHHOM CKAEPO3Ee MPEACTABAIET CODOM KPUTUHECKMM MARKEP COU3MHECKOTO COCTOSNHMS
ero opraHmsma. MNpu NPABUABHOM MOHUTOPMHIE 3TWM ACHHbLIE MOTYT 3HOYUTEABHO YCKOPMUTH M
YAYHLLIMTD MPOLLECC MPUHATUS BPAYOM TEX MAM UHBIX PELLIEHMM M, B CBOIO O4EPEAL, MOAOXKUTEABHO
BAMITb HA AEYEHME, MNPEAAArAEMOE TMAUMEHTAM. WMCMOAb3Yyd MOCTOJHHO COBUPAEMYIO
MHADOPMALMIO,  OTNPOBAIEMYIO  AQTYMKAMM B MPUAOXKEHME  (PACCEAHHBIM  CKAEPO3),
PA3PABOTAHHAA MPOTPAMMA MOXET BbIABUTb AOXKE HE3HAYUTEAbHbIE M3MEHEHUS, KOTOPbLIE HE
MOTYT BbITb OBHAPY>XXEHbI HX MALMEHTOM, HU BPAYOM.

B cAyvyaoe NOSBAEHMA MPU3HOKOB 3HAYUTEABHOTO MPOrPECCUPOBAHMA 3000AEBAHMA BPAY
OBTOMOTMYECKM YBEAOMASETCS O TOAKOM M3MEHEHMM, HTO AOAXKHO CpPA3y Xe MNPMBECTU K
M3MEHEHMIO B METOAMKE AYEHUS MALMEHTA.

B OTAM4ME OT CMOPTMBHBIX YACOB WMAM COUTHEC-TPEKEPA, YMHbBIE MEAMUMHCKME CTEABKM
Celestra Health npeaActaBaitoT COBOM  HAMOOAEE  TOYHYIO  HOCHMMYKD  TEXHOAOTMUIO,
NPEAHA3HAYEHHYIO AA MOCTOAHHOTO MOHUTOPMHIA MALMEHTOB C PACCESHHBIM CKAEPO30M. ITO
OBOYCAOBAEHO TEM, HTO YMHbIE 4YOCbHI W APYIME TMOAKAIOYEHHbIE YCTPOMCTBA HE BCErAd
obecrneymBaloT TOT AMAMNA30H U TAYOUHY CMEeUMAAMIMPOBAHHOIO QHOAM3A MOXOAKM, KOTOPbIE
HEOBXOAMMbBI AAR TOYHOTO OTCAEXMBAHUA U3MEHEHMIM OPraHM3MA MAUMEHTA B COCTOSHUM €rO
3060AEBAHMS.

MOAKAIOYMB  TAKME  UMHTEAAEKTYOAbHbIE  (YMHbIE)  MEAMUMHCKME  CTEAbKM  4epes
PA3PABOTAHHOE AAS MALMEHTOB MOUAOXKEHME N NMOAEAMBLUMCH MOAYYEHHOM MHAPOPMALMEN C
BPOYOM, MOXHO AOBOAbHO ObICTPO M MPOCTO BbIBUTL BCE MOABMBLLUMECSH AETAAbHbIE M3MEHEHMS B
dOUBMIECKOM COCTOSIHUM OPTOHMU3IMA MALMEHTA M COOTBETCTBYIOLLIMM ODPA3OM OAANTUPOBATL
AU ACXKE MOAHOCTBIO M3MEHMTH MPOrPAMMY €70 AEYEHMS.

YMHbIEe MEAULMHCKUE CTEAbKM, MPEAHA3HA4YeHHble AAl GOAbHbIX 60Ae3Hblo MAapkMHCOHA.
MNpeaAaraemas  ApPXUTEKTYPA CAEAYIOLLETO MHTEAAEKTYOABHOTO YCTPOMCTBA COAEPXMUT 3
OCHOBHbIX KOMMOHEHTA: MHTEAAEKTYAAbHBIE CTEAbKM, OBOAQYHYIO MAQTAOOPMY M MOOMABHOE
NPUAOXKEHME. TAKAS MHTEAAEKTYOABHAS CUCTEMA MPEAHA3HAYEHA AAS TMOXMABIX AIOAEN W
NAUMEHTOB C BOAE3HBIO [TAPKMHCOHA, KOTOPbIE MOTYT MCMOAB3OBATE MHTEAAEKTYOABHBIE (YMHbIE)
MEAMLMHCKME CTEAbKM B MOBCEAHEBHOM >XM3HM BMECTE C COOTBETCTBYIOLLLUM MOBUABHBIM
NMPUAOXKEHUEM AAR MOAYHEHMT OOBEKTUBHBIX MHADOPAMATUBHBIX OTHETOB, CBA3AHHbIX C MOXOAKOM.

B cootBeTCTBMM C pa3pAOOTAHHOM APXUTEKTYPOM YMHOM MEAMLIMHCKOM CTEABKM MEXAHM3M
0BpaboTkM COBUPAEMbIX ACQTYMKOMM  ACHHBIX OTBEYOET 3A COMOCTABAEHME  BXOAALLIMX
HEOBPABOTAHHBIX AQHHBIX C  MOAEABIO  ACQHHbBIX Smart Insole U BbIMOAHEHME  AOOOWM
HOPMOAM3IALMU AAR COOTBETCTBUA CNELMAIUKALMAM YPOBHS OHAAMIA ACHHBIX.

YMHble MEAULMHCKME CTeAbKM, TMNPEeAOTBPALLAIOWMNE NAAEHME TMNAUMEHTOB. Lleab
CAEAYIOLLLETO TEXHUMYECKOTO PELLEHMI 30KAIOHAETCS B MPEAOTBPALLEHUN HEKOHTPOAMPYEMbIX
MAAEHUI MOAb3OBATEAEM [13].

AKTYOABHOCTb TAKOTO MOAXOAQ OOYCAOBAEHA, HAMPUMEP, TEM, YTO B BEAMKOOBPUTAHMM
CTOMMOCTb  AEYEHMI  PE3YABTATOB  HEKOHTPOAMPYEMBIX  MAAEHMU  AIOAEM, OLEHEHHQS
HOUMOHOABHOM CAY>XOOM 3APOBOOXPAHEHMS, COCTABAIET BOOAEE, 4YemM B 4 MAPA. COYHTOB
CTEPAMHIOB B oA (MpW 3TOM BOAbLLAS YOCTb POCXOAOB CBA3CGHO C BO3HMKLLIMMM, B PE3IYAbTATE
NAAEHWMM, MEPEAOMAMM BEAPA Y MOXMABIX Atoaew). B CLLUA exeroaHo Tpatutcs 6oaee 50 MAPA.
AOAA. HOA MEAMUMHCKME PACXOAbI, CBA3QHHbIE C TMOAEHUIMUM AKOAEM, M 3TU  PACXOAbI
MPOAOAXQIOT HEYKAOHHO YBEAMYMBATHCS KOXKAbIM FOA.

HeoXMAQHHOE U HEKOHTPOAMPYEMOE MNAAEHME HYEAOBEKA OBBLIMHO MPUMBOAMT K TPABMOM,
MOSIBAEHUIO BOAEM, MOTEPE YBEPEHHOCTM B cEDE M HE3ABUCUMOCTU, 1YBEAMHEHUIO CMEPTHOCTMU.
boAee TOro, COBpPEMEHHBIE METOAbI OLEHKM PUCKA MAAEHUS AIOAEN BECbMA CYObEKTMBHBI,
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MOCKOAbKY OHWM OObIMHO MOAQralOTC AMLUb HO KOYECTBEHHbIE HAOAIOAEHMS 30 MOXOAKOM M
POBHOBECHEM, MPOBOAMMbBIE MEAMLIMHCKUMM PABOTHUKAMM B YCAOBMIX CTALLMOHAPA.

B ocHoBe  pa3pABOTAHHOIO  TEXHMYECKOTO  PEeLUeHMs  NO  MPEAOTBPALLEHUIO
HEKOHTPOAMPYEMBIX MOAEHMM AIOAEM HOXOAMTCS LLEAEHAMPOBAEHHOE MCMOAB3OBAHUE YMHbIX
MEAMLMHCKMX CTEAEK.

TAKME MHTEAAEKTYQAbHbIE CTEABKM MPEAAQraloT TOT XE YPOBEHb KOMADOPTA, YTO M CTEAbKM,
KOTOpbIE MOXHO MNprobpect B OObIHHOM OOYBHOM MArA3MHE, HO AOMOAHUTEABHO OHM
OCHQLLLEHbI  CMEUMOAABHBIMMU  AQTYMKAMM, KOTOPbLIE M3IMEPSIOT  ACBAEHME, OKA3bIBAEMOE
PA3AMYHBIMU ODACQCTIMM CTOMbl MOAB3OBATEAS, €O YCKOPEHME U CKOPOCTb BPALLLEHME. OTH
KOAM4ECTBEHHbIE M3MEPEHMI 3AMUCBLIBAIOTCA CO CKOPOCThio 100 MamepeHun B 1 CcekyHay, 4TO
MO3BOASET MHTEAAEKTYOABHOM CUCTEME COCTABMTb BECbMA BbICOKOTOYHYIO KAPTUHY ABMXKEHMIM
TEAQ NOAb3OBATEAS, YTOObI MPEACKA3ATb U MPEAOTBPATUTL BO3MOXKHbBIE €r0 MAAEHMUS.

KaxkabIM pa3, KOTAQ MOAb3OBATEAL BbIXOAMT HO MPOTNYAKY, TO MCMOAb3YEMBIE MPU 3TOM YMHbIE
MEANLIMHCKME CTEABKM COOMPAIOT AQHHBIE O €ro MOXOAKE, A 3AaTEM 3TU AGHHbIE ©E€30MACHO
nepeaatotcs B 00Aako Celestra Health, rae AA9 MOAy4EHMA MHAPOPMALMM O MAHEPE
6€e30MacHOM  XOAbObl  MOAB3OBATEAS  M3YHAKOT CMELMAABHO PA3PABOTAHHBIE  OATOPUTMBI
MCKYCCTBEHHOTO MHTEAAEKTA.

B wutore 3TM CneumaAbHble (MHAMBMAYOABHBIE AAS KQXKAOTO MOAb3OBATEAA) CATOPUTMBI
YCTOHOBAMBAIOT HEKMM OCA30BbIM YPOBEHL, MCXOAR M3 KOTOPOTO MOXHO Yepes3 M3MEHEHWS B
Moxoake OBHAPYXMUTb AQKE MOAENLLIME OTKAOHEHMA B M0 3A0POBbE. B OAHMX CAY4OSAX MOXOAKQ
MOAb30OBATEAS  MOXET  YAYHLLMTBCS  OAQroAQPsS  LLEAEHAMPOBAEHHOM  dPU3MOTEPANMM U
PEAOUAUTALMU, O B HEKOTOPBIX APYMMX CAYHASX €r0 MOXOAKQ MOXET MOAYYUTb BbIPOXKEHHbBIE
MPU3HAKM ONMPEAEAEHHOTO YXyALLEHMS.

Celestra Health moxer acxe 3apaHee ODBHAPYXMBATb TAKME COBLITUS MPM XO0AbDE, KOK
MOAEHME CTOMbl M CAOTBIKAHWME, UAM UAEHTMAOULIMPOBATH OMPEAEAEHHbBIE CDEHOTUMbI XOAbLODI
(Hanpumep, y NAUMEHTOB C PACCEAHHBIM CKAEPO3OM, M3-30 BO3HMKOIOLLLETO B MbILLILLAX HOT
HAMNPKEHUI, KOTOPOE HE MO3BOAJET MM COXPAHATb MAOBHOCTb XOAQ, YOCTO HABAIOAOQETCH, TAK
HA3bIBAEMAS «CMACTUYHOCTBY).

YMHblEe MEAULMHCKHE CTEeAbKM, MNpeAHAa3Ha4YeHHble AAd npobexek. Caeayollee
TEXHMYECKOE YCTPOWCTBO, MOAY4YMBLLUEE HA3BAHWE Runvi, MpeAcTaBAgeT COBOM CBEPXTOHKME
YMHbIE  MEAMUMHCKME CTEAbBKM AAd OOYBM, KOTOpble TAKKe pPaboTalT B TAHAEME C
MPUAOXKEHMEM  AAT CMAPTAPOHA MAM  YMHBIX HACOB. MX pasHOBMAHOCT — Nurvv  Run,
MPEAHA3HOYEHA AAS MPEAOTBPALLEHMA MOAYHEHUS PA3AMYHBIX  JOM3MYECKMX TPABM  MPWU
MPOBEXKAX U MPEAOCTABAEHUS (B PEXMME PEAABHOTO BDEMEHM) AQHHbLIX O MPOBUABHOM TEXHMKE
Bera (baaroaaps MPeAyCMOTPEHHOM 3BYKOBOM U BU3YAABHOM OBPATHOM CBA3M).

Pa3paboTimkm HOAEAUAM MX OTHOCUTEABHO HEOOABLLIMM MCKYCCTBEHHBIM MHTEAAEKTOM [5],
KOTOPbIM CMOCOOEH OTCAEXMBATb YCMEXM MOAB3OBATEAS B €XEAHEBHbLIX MPOBEXKAX M 0By4aTb
ero 6oAee NpaBMAbBHOMY crnocoby bera.

AAS DTOTO KAXKAQS M3 CTEAEK OCHAWLEHA 32 TOYHbIMM AQTYUKOMM AQBAEHUS, KOTOPbIE
MOAXOAAT  AAd AODOKM OOYBM, U  ABYMA QAKCEAEPOMETPOMM, CAYKALLMMKM  AA9  COOPQ
HEODXOAMMOM TOYHOM MHADOPMALMM, HOA OCHOBE KOTOPOM ONMPEAEANOT MPABUABHO AU
MOAb30BATEAb MOAHMMOET HOMM BO BPEMS OEera, BEpHO AU PACMPEAEAIET BO3HUKLLYIO HATPY3KY
MEXAY HOCKOM M MATKOM, O 30TEM BCE 3T HEOOXOAMMbBIE AQHHbIE COOUPAIOTCH M
0B6pabATLIBAOTCH CNELUMAABHBIM MPUAOKEHUEM.

AAg 210r0 cmctema Nurvv Run OCHAOLLLEHA ABYMA CTEABKOMM [6], KODKACS M3 KOTOPLIX MMEET
no 16 AQTYUKOB ACBAEHMA, PACMOAOXEHHbBIX MO BCEWM CTOME, U TPEKEPOB CO BCTPOEHHbIMM
moayaamm GPS 1 Bluetooth.

Heobxoammble mnokaszateAn wumamepatorcs A0 1000 pas B 1 cekyHAy M MNepeAqioTcs
MOAb3OBATEAID C MNOMOLLBI GPS-TpekepoB, KOTOpblE PABOTAOT B TAHAEME C  YMHbIMM
MEANLMHCKMMMU CTEABKOMMU AN COOPA HEODXOAMMBIX ACHHBIX, OTOBPOXKAEMBIX B MPUAOXKEHUM
NURVV HQO TeAedOOHE MAM CMAPT-4ACAX MOAb3OBATEAS.

YNPABAEHUE TAKUMM YMHBIMKM  MEAMLLMHCKMMU CTEABKOMM TAKXKE OCYLLLECTBASETCA C
MOMOLLLBIO MPUAOXKEHMS NUrvvy HO CMOPTGOHE MOAb3OBATEAS, KOTOpPOEe 0BpabaTthiBaEeT BCHO
CAYXEDHYIO MHAOOPMALLMIO, MOCTYNAIOLLLYIO C AQTYMKOB M TpekepoB Nurvv Run, u nepeacet eé
HQ HAYLLUHWKK, AMBO OTOBPAXKAET HO SKPAHE CMAPTAPOHA.

Tpekepbl Nurvv Run noAAEPXMBAIOT YCTPOMCTBA ANT+: TaKme, Kak Suunto 9 namn Garmin Fenix
6, M HOMPAMYIO MEPEATIOT HO HUX CODPAHHYIO C YMHbIX MEAMLIMHCKMX CTEAEK KOAMYECTBEHHYIO
CTATUCTUKY, O TAKXKE MPUAOXeEHME Apple Watch, koTopoe ACeT XOPOLUMM BM3YAAbHbIM 0B30p,
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TOKTMABHbBIE M 3BYKOBbIE CUIHAABI HO YMHbIX Yacax [1,2] (mpu 3anycke Pace Opfimitakke zer 6e3
Bluetooth-HayLuHMKOB).

B pesyAbTaTE TAKME YMHBIE MEAMLIMHCKME CTEABKM OMPEAEASIOT PEOAbHOE 3HAYEHME
AQBAEHMS, KOTOPOE MOAb3OBATEAL OKA3bIBAET HO CBOM HOTW BO BPEMS TPEHMPOBOYHBIX MPOBEXEK.

Takxke, noka noab3oBateAb Geraetr, NURVV cnocoBHO pacCCHMTaTh PAA AOBOABHO BOXKHbIX
MOKA3ATEAEN €r0 ABVMIKEHMS:

e BOAQHC: cTeneHb BAAQHCO MEXAY AEBOM M MPABOM HOTOM B MOXOAKE.

e Foofstrike: mecTo, rae HOra MOAb30OBATEAS BMEPBbIE COMPUKACAETCS C MOBEPXHOCTHIO
BeroBol AOPOXKM.

e [TpoHAUMIO, T.€. NEPEKATLIBAHME CTOMbI BHYTPb OT MOMEHTA €€ KOHTOKTA C MOBEPXHOCTBIO
©EeroBon AOPOXKM.

e KOAEHC - KOAMHMECTBO LLIATOB B 1 MUHYTY.

e AAMHY LLIArQ, T.e. PACCTOSIHMUE, KOTOPOE MOAb3OBATEAL MPOXOAMUT C KAXKABIM LLIATOM.

Kpome T0ro, taKO€ yMHOE YCTPOMCTBO CMNOCOOHO 3anMCATb MPOMAEHHOE PACCTOSHME,
BpEMA M TEMMN Mpobexek, a TAKKE MHTEPBAAbI, BbICOTY, COXOKEHHbIE KOAOPWMM KM HACTOTY
CEPAEYHBIX COKPALLLEHUI.

XOT9 MOAB30BATEAL MOXKET MOAYYATb COBPAHHbLIE M MPOAHAAM3IUMPOBAHHBIE (MOATOTOBAEHHbIE)
AQHHbIE MO NPOBEXKE HEMOCPEACTBEHHO BO BPEMA CBOEM TPEHWMPOBKM, OH TAKXKE MOXET
OHOAM3MPOBATL BCE 3TW AQHHbIE 1 BMOCAEACTBUM, MOAYHOAA MX YHEPES CMELLMAABHOE NPUAOXKEHMUE.
2TO NO3BOAJET MOAB3OBATEAID M3YHUTh, YTO O3HAYAET KOXKAOH KOAMYECTBEHHAN METPUKA, KOTOPYIO
€MY BbIAQET MHTEAAEKTYOABHAS CUCTEMA MO YAYHLLEHMIO MPEACTOALLMX MPOBEXeK.

Moy 3TOM  KOXAbIM  MOAYAb OCHAOLLLEH 3-OCEBbIM  AKCEAEPOMETPOM U 3-OCEBLIM
TMPOCKONOM, a Takxke Bluetooth u BCTPOEHHOM MAMATBIO (AAT XPAHEHMS MOAYYEHHbIX
OMEPATMBHBIX AQHHbIX).

HeoBX0AMMO OTMETUTH, YTO TAKME YMHbBIE MEAMUMHCKME CTEABKM Runvi cpasy xe OyayT
COOBLLLATb MOAB3OBATEAID 4E€pPEe3 HAYLUHWKM, MPABUMABHO AWM OH BbIMOAHSET CBOM Oeroeble
YIPAXKHEHMA. DTO MO3BOAMT HOYMHAKOLLIMM CMOPTCMEHAM M3BEXATH BO3MOXKHbBIX COMU3MYECKMX
TPABM, O OMbITHBIM — CAEAQTH CBOM MPOBEXKM Boree 3DIEKTHUBHBIMM.

MpuAoxeHue NUrvv no3BoASEeT MOAb3OBATEAIO [4]:

- MPOBOAMTb TPEHUPOBKM B PEXMME PEAABHOTO BPEMEHM C PoBoTpeHepom (dbyHkUma Pace
Optimizer) B noMeLLLEHUM UAM HO DETOBOM AOPOXKE;

- MOAYHQATH OLLEHKY TPEHUPOBOYHOM HATPY3KM M KOHTPOAMPOBATL €€ C TEYEHMEM BPEMEHU
AAS TTPEAOTBRALLLEHMS TDOBM FTOAEHOCTOMOB;

- MOAYYOTb CAEAYIOLLLIME AQHHbIE O NPOBEXKE: KOAEHCE, MPOHALMM CTOMbl, CUMMETPUM CTOM
MOAb3OBATEAS MEXAY AEBOM M MPABOM HOFOM, TEMNE, PACCTOAHMM, KAPTE MAPLUPYTA, O TAKXKE
KOAMHECTBE 3ATPAYEHHBIX KAAOPMMU. [lpmiem AQHHBIE MO MPOHAUMM CTOMbl MOAb3OBATEAb
MOAYHOET B BUAE TEMAOBOM KAPTLI (PUC. 6), C YKA3ZAHMEM MPOLLEHTA BPEMEHM TOYEK HArPY3KM
CTOMbI.

3Ty OYHKLMIO MOXHO MCMOAB3OBATE M AAS APYIMX LLeAeM. TAK, KOHAACKAOS KOMMaHME Orpyx
TAKXKE PA3PABOTAAQ CTEAbKM AAS HOT, OCHALLLEHHbIE AQTHMKOMM AAS M3MEPEHUS TEMNEPATYPSI
CTOMbI, YTOObI OMPEAEAUTL, OOPA3YETCA AU U3bAIBAEHUE.

Puc. 6. TemnepaTypHbIi (pOH CTOMN NOAb3OBATEAS
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GPS-Tpekepsbl, C MOMOLLLBIO CAELMAABHOTO KPEMAEHMS - 30DKMMA C 3ACTEXKOM U AUMYYKM (4TO
HOAEXHO YAEPXMBAET UX BO BPEMSA BEra 1 ARYTMX GOU3UHECKUX YITPAXKHEHMM), YCTAHOBAMBOIOTCS
HO BHELLHIOI MOBEPXHOCTb OOYBU MOAb3OBATEA]. TAK KAK TPEKEP HAXOAMTCH CHOAPYXM, TO OH
BBIMOAHEH AOBOABHO YCTOMYMBBIM K BOAE, IPA3M U MbIAM U OBAQACET KAQCCOM 3aLmThl IPX7. O6a
OTN TPEKEPA MMEIOT OAHY HEDOABLLIYIO OBLLLYIO KHOMKY AAS BKAIOYEHMS MX MUTAHKMA, O HO MPABOM
— AOMOAHUTEABHO HOXOAMTCH BOABLLIASA KHOMKA "AKTUBHOCTL", KOTOPAS MCMOAb3YETCS AAS 3AMYCKA
TPEeHUPOBKK Be3 TeanedPoHA. Kpome Toro, Ha Kaxkaom GPS-Tpekepe CyLLLECTBYIOT 2 CBETOAMOAQ,
MOAAEPXMBAIOLLIMX 8 PA3AMYHBIX LIBETOB-KOMOMHALMM, CUIHAAMBMPYIOLLMX O MOAKAIOYEHMUM,
3apgake m ux pabore.

TOALLMHAO TOKMX YMHbBIX MEAMLIMHCKMX CTEAEK OBObIMHO COCTOABASET OKOAO 1,2 MM, MOITOMY
MOAb3OBATEAb ACPKE HE 4YYBCTBYET MX MOA CTOMOM, HYTO MO3BOASET MX MCMNOAb3OBATb MOBEPX
TPOAMUMOHHbBIX CTEAEK KPOCCOBOK. Bec oaHoM cTteabkn ¢ GPS-Tpekepom coctasageT 70 T.

Kpome Toro, yMHbIE MEAMLIMHCKME CTEABKM Runvi ByAyT CAEAUTL 3ATEM, HTOOBI MOAB3OBATEAD
BO BPEMS CBOMX MPOBEXEK HE MEPEYTOMAIACT YPEIMEPHO, AAT YETO HA OCHOBE COBOPAHHbIX
AQHHBIX PA3PABOTAHHOE MPUAOXKEHME CMOCOBHO COCTABUTL MPACOUK MPOrPECCA MOAb3OBATEAS.
MOAB3OBATEAM MOTYT YCTAHOBAMBATH 3AMAOHMPOBAHHLIE LLEAM B CBOEM CMAPTAPOHE, M Runvi
MOACKCKET, KAK 3QdOEKTMBHEE OPraHM3OBATL MPOBEXKM UAM  OCYLLLECTBAATL  ApYrme
doU3MIECKME YNPOAXKHEHMS, HTODLI AOCTUYb HY>KHOTO PE3YALTATA.

LLeHO KOMMAEKTA TAKMX CTEAEK M MPUAOXKEHMS Runvi cocTasageT 138 aoaAa. CLLA.

AHOAOTMYHO YMHbIE MEAMULMHCKME CTEABKM Arion — 3TO OAQMTUBHBIM MU-TpeHep, KOTopbIM
YYUTCS TOMY, KOK MOABb3OBATEAb BEraEeT, M AKTMBHO HAMPABAIET Er0 TPEHUPOBKM.

YMHble MEAMUMHCKME CTEAbKM, YYBCTBUTEAbHble K AGBAEHUIO CTOMbl. Y4Y€Hble U3
LLIBEMLLAOPCKMX HAYYHO-MCCAEAOBATEABCKMX MHCTUTYTOB ETH Zurich, Empa u EPFL coemecTtHO
PA3pPABOTAAM M HAMEYaTaAM Ha 3D-MpuUHTEPE OPTOMEAMYECKME CTEAbKM, KOTOPLIE BbISBASIOT
TOYKM M3OBITOYHOTO AQBAEHMS HA CTYMHIO, MO3BOAAS KOPPEKTMPOBATL MAPAMETPLI OOYBM MAM
MOXOAKY MOAB3OBATEAR. IOTO CYLLECTBEHHO YMNPOLLOET MOCTAHOBKY AMArHO30B U cbeperaet
OMOPHO-ABUIATEABHBIM AMNMNAPAT MOAB3OBATEAS OT BO3MOXKXHOM Aerpaaaumm [7].

YMHbBIE MEAMULMHCKME CTEABbKM, YYBCTBUTEABHBIE K AGBAEHUIO (PUC. 7), Mpou3BoAdaTCsa Ha 3D-
npuHTEPE, AAS YEro CHAYAAQ HOHOCMUTCY TMBOKMIM BA30BbIM CAOM M3 HAHOYACTUL, CUMAMKOHO M
LLEAAIOAO3bl, O 30TEM  MUCMOAB3YIOTCA MPOBOAALLME CepebpaHble YEPHWMAQ AAT  MEeYaTH
MPOBOAHMKOB. AOAEE COXEBLIMM HEPHUACGMM MEYATAIOT AATYMKM HA MPOBOAHMKAX. M, HOKOHELL,
AAR 3ALLUTEI COBPAHHOM DAEKTPOHMKM, CBEPXY HOHOCMUTCS eLLLE OAMH CAOM CUMAMKOHQA.

Puc. 7. YMHbIe CTEAbKH, HYBCTBUTEAbHbIE K AOBAEHMIO CTOMMbI

ECAM CyLLLECTBYIOLLIME AHAAOTM TAKOTO YCTPOMCTBA BO-MHOTOM 30BUCHMMbI OT KOMMbIOTEPA U
BHELLIHETO MCTOYHMKA MUTAHMSA, TO PA3PABOTAHHOE YCTPOMCTBO YMHbBIX MEAMUMHCKUX CTEAEK
PABOTAET HA MbE3ODAEKTPUYECKMX ACTIMKAX M MOXKET IKCMAYATMPOBATHCH HECKOABKO AHEM
MOAPSA, 3AMUCHIBAN U KAPTUPYS TOYKM MATOAOTHMYECKOTO AQBAEHMS.

Mo COOPAHHBIM  KOAMYECTBEHHBIM  ACHHBIM  ACBAEHMS MOXHO YCTOHOBMTb XAPAKTEP
nepemeLLEeHMs NOAb3OBATEAS: MAET AU OH, BEXMUT, MOAHMMAETCS MO AECTHULLE MAM ACXKE HECET
AU TSXXEABIV TPY3 (B DTOM CAYHOE ACBAEHME BOAbLLIE CMELLIAETCS HA MATKY MOAb3OBATEAS).
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Takke ObIAO PA3PABOTAHO YCTPOMCTBO runScribe, KoTopoe, MOCAE AETAAbBHOIO AHAAM3A
NAPLI-TPOMKM TPEHUPOBOK, MO3BOAIET MOHSTb, MPABUABHO AWM MOAb30OBATEAb CTOBWMT CBOIO CTOMY
Mo Gere [8]. AA 3TOTO MHTEAAEKTYOABHOE TEXHMYECKOE YCTPOMCTBO OCHALLUEHO 7-OCEBbIM
OKCEAEPOMETPOM, HYTO MO3BOAIET MOAPOBHEMNLLIMM OBPA3ZOM AHAAMIMPOBATh MMEIOLLLYIOCS MPU
Bere, NPbPKKAX MAM KATAHMU HO BEAOCUNEAE AOU3MYECKYIO HArPY3KY HA CTOMY.

DigiSole — ©6GoAee npocton (M, COOTBETCTBEHHO, MEHEE AOPOroM) CaHAAOr YMHbIX
MEAMLIMHCKMX CTEAEK runScribe, No3BOASIOLLMINA HE TOABKO MPOBEPATb MPABUABHOCTb MOCTAHOBKM
CTOnMbI, HO 1 BECTU MOHUTOPUHT COM3MYECKOM CKTUBHOCTM MOAb30OBATEAS.

FAcBHas 30AQ4a DigiSole — OTCAEXMBAHME PACMPEAEAEHUS BECOA HA CTOMY, C TEM, 4TOObI
nPEUM  HEODXOAMMOCTM  MOAKOPPEKTUMPOBATL MOCTAHOBKY  CTOMbl  MOAb30BATEAS. OOBbIMHO
HEMNPABMAbHOS MOCTAHOBKA CTOMbl MPUBOAMT K BO3HWMKHOBEHMUIO PA3HOIO POAA MPOBAEM C
HOTOMM Y AKOAEN, KOTOPBIE 3AHMMAIOTCA AENKOM QATAETMKOM. Takme MNpPOOAEMbI BKAKOHAIOT
nosBAeHe GOAeM B HOTOX, BOSHWUKHOBEHME PACTIKEHUS CYXOXMAMM, YOEIMEPHYIO HArPY3KYy HA
HEKOTOPbIE KOCTM M MbILLILLBI M T.MM.

ocae OAHOM-ABYX TPEHMPOBOK DigiSole cobupaer BCKO HEODBXOAMMYIO MHADOPMALMIO
(0AHOBPEMEHHO NEpeaaBas e€e Ha cmapTtdooH no Bluetooth), a yxe npuaoXKeHUe AAd
CMAPTAOOHO  AHOAM3MPYET MOAYYEHHbIE AQHHbIE O OMOMEXOHMKE TMOAb3OBATEAS, WX
MHTEPMNPETUPYET UM BU3YAAM3IMPYET. Pe3yAbTaT TaKoM paboThl — CdOOPMMUPOBAHME BMOAHE
MOHSATHBIX AAS MOAb3OBATEAS TPACOMKOB M KAPT PACNPEAEAEHUS HAMPY3KM HO €70 CTOMbI.

Kpome Toro, DigiSole BeAET MOHUTOPUHI dOU3MHECKOM AKTMBHOCTM MOAb30OBATEAS, MOKA3bIBAS
30TEM EMY MOAYYEHHBIM PE3YAbTAT. KK M B CAy4Oe C MPOYUMU COUTHEC-TAAXKETAMM, 3AECH
MMEETCS BO3MOXHOCTb YCTOHOBKM LLIEAEM U CTPOTOrO OTCAEXMBAHMSA MX BBIMOAHEHMS.

Takas ymHas cteabka DigiSole mmeeTt caeaytoLLLee yCTPOMCTBO (puc. 8).

YyBCTBUTENbHBIE
RE3MCTORE

Moayne
Bluetooth 4.0

B-BUTHEIA - ] 32 Kl
WKpONpoUecCcop : KPMCTE
CR16 BaTtapen

Puc. 8. YcTpoicTBo yMHoM cTeAbkm DigiSole

Bce cobpaHHble AQHHbLIE MEPEACIOTCS B MPUAOXKEHME AAS CMAPTAOOHA. TMpr a1om DigiSole
MOAAEPXMBAET PABOTY C MOBUABHBIMM YCTPOMCTBAMM KAK HO Android, Tak 1 Ha iOS.

CtommocTb napbl TakMx cteaek 100 aAoaa. CLLA.

AHATOMUYECKHE YMHble MEAMULMHCKME CTEAbKU AAl AETEeN. YMHble CTeabks Smart Step
MPEeAHA3HAYEHbI AAT OBecneyeHms 3A0P0BOTO PA3BUTUA AETCKUX CTOM [?]. AAd 3TOro 0byBb Vicco
CHOOXEHO AHATOMMYECKMMM CTeAbKkaOMM  Smart  Step, KoTopble MNOACTPAMBAIOTCH  MOA
€CTECTBEHHOE PA3BUTME AETCKOM CTOMbl, HE MELLAS PA3BMBATHCS MMEIOLLIMMCSH MPOLLECCAM
4EAOBEYECKOM MPUPOADI.
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Mpu 3TOM YMHbIE MEAMUMHCKME CTEAbKM Smart Step nomoralotr npupoae obecneymsaTb
MOKCHMMOABHBIM  KOMADOPT U MOAAEPXKMBATE CPUIMOAOTMHECKOE PA3BUTME CTPOEHMI CTOMbI
pebeHka, cnocoBCTBYs €CTECTBEHHOMY PA3BUTUMIO HO BCEX ITAMAX €ro pocta. Kpome 3T10ro,
TAKME CTEAbKM YMEHLLLIAKIOT HATPY3KY HA MO3BOHOYHMK, TA30DEAPEHHBIE, KOAEHHbIE U
FTOAEHOCTONMHbIE CYCTABbLI PeBEHKA, MOMOras X MPABUABHOMY COOPMUPOBAHMIO.

MpK 3TOM TAKME YMHbIE MEAMLIMHCKME CTEABKM OBAQAQIOT MOABIM BECOM, QHATOMMYECKOM
MATKOCTBIO U TMOKOCTBIO, O TAKXKE BbICOKOM CMOPTUIALMEM, HTO AEAAET MOAOBHYIO 0OyBb
HEBEPOATHO AETKOM M MOBUABHOM, MOAAEPXMBAS PA3BUTME BUOAOTMHECKOM YCTOMHMBOCTI CTOMbI
M YCTPAHSS BO3HWKCOIOLLLYIO MPU AAUTEABHOM MPEBbLIBAHMM HO HOTAX YCTAOAOCTb.

MOMMMO ITOTO, TAKME YMHbBIE MEAUNLIMHCKME CTEABKM MPEAYNPEXAQIOT BO3MOXHOE
yCyrybAaeHne MNAOCKOCTOMMSA M BO3MOXHOE PA3BUTME MATOAOTMYECKMX COCTOSHMM OMOPHO-
ABUFATEABHOTO ANNAPATA (pUC. 9), COXPAHAT B LLEAOM KOMODOPTHYIO OKTMBHOCTb peBEHKA M
YAYHLLOS ero obLee CaOMOYyBCTBME.

N
4

Puc. 9. PazAndHbie BAPHUAHTBI CTOMN YeAOBeKa:
T HODRMANTEHAA STENA 2 "nonaa’ crana | NEPBOOCMTnsEE CROL GEEdE el Bpsds] 3 BanryCcras CTana
[ gfelectn el ENCETMIS B of = TcTu :,"l'lr'lLHU,U“l 4 WIS HERH G R ';l'll'.?\'J..'..'.Uullbl'iI:lI-;l H r'lL!-"lL-';.'lL"‘-“'ihlI-;'i CBO e :,"l'lr'lLﬁ'JJ,'L"l-'ll:ll
5 rI]'IDEH"J-:E-EJ'I[Y{-HEFlETDHBI{I'I[JEI.'_'.D.I'IHHHH W NCME Y Hblb-'ICB::J.'_'.hIDTC-YTETB:ﬂﬂT_I

AAS 3TOTO YyMHbIE Smart Step yCTpOoeHbl CAEAYIOLLIMAM OBPA30M.

Creabka Smart Step — COCTOUT M3 4-X OTAEAbHbIX YOCTEWM, MHOTOYMCAEHHbBIE OCOBEHHOCTU U
COYETAHME KOTOPbIX OBPA3YIOT €€ OMTMMAABHYIO QHATOMMHECKYIO CTPYKTYPY.

Memory Foam — aHaTommyeckas NeHa C 3GOCOEKTOM MAMITU, FBASETCH MOAMYPETAHOBOM
MPOKAQAKOM (C QHTUOAKTEPUAABHOM MPOMMTKOM). OHA AOBOABHO XOPOLLO 3AMOMMHAET GOOPMY
CTOMbl, MAOTHO OOBOAQKMBAS €€, CO3AQBAA YAODHOE AOXE AAS HOXKM pebeHKa, TEM CAMbIM
MO3BOASET Er0 CTOME COXPAHSITb MPABUABHOE MOAOXEHUE, TMOKOCTb M MOOUABHOCTD.

AHOTOMMYECKMIM BKACAbBILL — HOXKQO pebeHKda elle MAOCKAS, CMeLMOAbHbIM BKACABILL
MMUTUPYET HEODBXOAMMbIN MOABEM, MOAAEPKMBAIOLLIMIM CBOA CTOMbI, MOEAYMPEXACET YCTAAOCTb
HOT U AUCKOMADOPT, PETYAMPYA AOAXKHbBIM YPOBEHb AAMOPTUIALLMM.

AMOPTM3ATOP YAQpPOB (Shock Absorber) — MOrAoLLaEeT BO3MOXXHbIE YAQPbI, BO3HMKAOLLLME
npu xoabbe 1 6ere, PABHOMEPHO PACNPEAEASN BEC TEAQ PEDBEHKA HA BCIO €rO CTOMy.

3aKAIOYEHUE. YMHbIE MEAMULIMHCKME CTEABKM MMEIOT OOAbLLIEE KOAMYECTBO QOYHKLIMM, YEM
APYTME AHAAOTMYHBIE TAAXETI, A TAKKE OBACAQIOT BO3MOXHOCTbIO BOAEE TOYHHOTO MOHUTOPMHIC
OU3MYECKOTO COCTOAHUI OPraHM3MA MOAB3OBATEAS, HO OCHOBE 4YErO BO3IMOXHO Boaee paHee
OMOBELLLEHME O HOYOAE PIAQ 300OAEBAHMM.
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AkTyaanbHoCTb. OAHMM M3 CODAKTOPOB PA3BUTUE METAYPETEPA Y AETEM FBASETCA OOCTPYKLMA
YPETEPOBE3IMKAABHOTO CETMEHTA, KOTOPbIM MO 4ACTOTE CPEAM APYTUX BPOXAEHHbBIX MOPOKOB AMOYEBOM
CUCTEMbI 3AHUMOET OAHO M3 BEAYLLMX MECT. MMEETCH MHOTO HAY4YHbIX MCCAEAOBOHMIM B HAMPOBAEHMM
AMATHOCTUKM U A€YEHMS BPOXAEHHOM MATOAOMMM AMCTAOABHOTO OTAEAQ MOYETOYHMKA Y A€TeM, OAHOKO AO
CUX MOpP 3TO PABOTA HE MOTEPSIAQ CBOK AKTYAABHOCTb. OCTAOTCS HEPELLEHHbIMM OKOHYATEABHO BOMPOCHI
HEOBXOAMMOCTU XMPYPTMYECKOTO BMELLIATEABCTBA, CPOKOB MPOBEAEHMS, O TAKXKE OTBOAQ MOYM.

LLeAb uccAeAOBAHUSA. M3yumTb 2OADEKTUBHOCTE METOAOB XMPYPIMYECKOM KOPPEKLIMM MEraypeTepa Ha
JOOHE HEMPOMBILLIEYHOM AMCIAC3MM BE3UKOYPETEPAABHOTO CETMEHTA MOYETOYHMKOB Y AETEN.

MaTepUaA 1 METOAbI UCCAEAOBAHMSA. BbIMOAHEH QHOAM3 PE3YABTATOB OMEPATUBHOTO ACYEHMS 84 AeTEM
C HEWPOMBILLEYHOM AMCMAC3MEN BE3MKOYPETEPOAABHOIO CETMEHTA  MOYETOYHMKOB. Meraypetep

caeaywoLLen ctenenu: Il ct. — 38 (45,2%), Il c1.— 35 (41,7%) n IV cT.y = 11 (13,1%) BOAbHbIX. B 3aBUCUMOCTH OT
NMPOBEAEHHOIO XMPYPIMYECKOTO AEYEHMS AETU OblAM  pPa3AeAeHbl Ha 3 rpynnbl: | - onepaTtuBHbiE
BMELLIOTEABCTBA MO meToay [oautaHa — Amabettepa (29), I = no metoamke KoszHa (20) wm I -

SKCTPABE3MKAABHON PEUMMAACHTALMA MOYETOYHMKA C AHTUPEDAIOKCHOM 3aLLMTOM (35).

Pe3yAbTaTbl MICCAEAOBAHUA. BCe OMEepAaTUBHBIE BMELLIATEALCTBA BbIMOAHEHbI OTKPbLITBIM cnocobom. C
Y4ETOM BbICOKOTO MPOLLEHTA OCAOXHEHUM MOCAE ONEPALIUN HOMMU ObIAG YCOBEPLLEHCTBOBAHO METOAMKA
OKCTPABE3MKAABHOM PEUMMIAAHTALMM MOYETOYHMKA MPU HOPYLLUEHUU YOPOAMHAMMKM B AUCTOABHOM OTAEAE
MOYETOYHMKOB C AHTUPECDAIOKCHOM 3ALLIMTOMN. DTA METOAMKA ANPOBOUPOBAHA HA KPOAMKAX CEMEMCTBO
PAAHAP. OTAGAEHHbIE PE3YALTATH PA3PABOTAHHOIO METOAQ XMPYPIMHECKOM KOPPEKLMM Mmeraypetepa
MOKA3bIBAIOT BbICOKYIO 3J0APEKTUBHOCTb M HU3KME NMOCAEOMNEPALMOHHBIE OCAOXKHEHUS - 8,6%.

BbiBoAbl. OCHOBHbIMM MOKA3ZOHUAMM AAS MPOBEAEHUA ONEPATUBHOTO AEYEHMS Y AETEN C HAPYLLUEHMEM
YOOAMHOMMKM B AMCTOABHOM  OTAEAE  MOYETOYHMKA  ABASIOTCA  OPraHMYECKME  UIMEHEHUI B
BE3MKOYPETEPAABHOM CEIMEHTE, KOTOPblIE HE MOAAQIOTCA YCTPAHEHMIO MMOCAE MPOBOAMMOM  MUHMU
MHBA3MBHOM MOHUMYAILK, TOYOble HOPYLLUEHMS MOYEYHOM MUKPOLLMPKYAALLMKU, HOPACTAHWE MEeraypeTtepa.
YCOBEPLLUEHCTBOBAHHbLIM METOA PEMMMNACHTALMU  MOYETOYHMKA  ABAAETCH AOCTATOMHO SADADEKTUBHBIM
CNOCOBOM AEYEHUA HEMPOMbILLIEYHOM AMCMAQ3NKN BEINKOYPETEPAABHOTO CETMEHTA MOYETOYHNKA Y AETEN.

KAto4yeBbie CAOBA: YPOAMHAMMKA, MOYETOYHMK, MEraypeTep, PEUMMIAQHTALMSA, AETH.

Relevance. One of the factors in the development of megaureter in children is obstruction of the
ureterovesical segment, which occupies one of the leading places in frequency among other congenital
malformations of the urinary system. There are many scientific studies in the direction of diagnosis and
freatment of congenital pathology of the distal ureter in children, but until now this work has not lost its
relevance. The issues of the need for surgical intervention, timing, and urine drainage remain unresolved.

Purpose of the study. To study the effectiveness of methods of surgical correction of megaureter
against the background of neuromuscular dysplasia of the vesicoureteral segment of the ureters in
children.

Material and research methods. An analysis of the results of surgical freatment of 84 children with
neuromuscular dysplasia of the vesicoureteral segment of the ureters was performed. Megaureter of the
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following degree: Il degree. — 38 (45.2%), Il degree. — 35 (41.7%) and IV degree. in = 11 (13.1%) patients.
Depending on the surgical freatment performed, the children were divided into 3 groups: | - surgical
interventions according to the Politan-Leadbetter method (29), Il - according fo the Cohen method (20)
and lIl - extravesical reimplantation of the ureter with anti-reflux protection (35).

Research results. All surgical intferventions were performed in an open manner. Taking info account the
high percentage of complications after surgery, we have developed an improved technique for
extravesical reimplantation of the uretfer in case of urodynamic disturbances in the distal ureter with anti-
reflux protection. This tfechnique was tested on rabbits of the Flandre family. Long-term results of the
developed method of surgical correction of megaureter show high efficiency and low postoperative
complications - 8.6%.

Conclusions. The main indications for surgical treatment in children with urodynamic disorders in the
distal ureter are organic changes in the vesicoureteral segment, which cannot be eliminated after
minimally invasive manipulation, gross disturbances of the renal microcirculation, and growth of the
megavureter. The improved method of ureteral reimplantation is a fairly effective method for treating
neuromuscular dysplasia of the vesico-ureteral segment of the ureter in children.

Keywords: urodynamics, ureter, megaureter, reimplantation, children.
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AKTYAAbHOCTb NPo6GAeMbl. OAHUMM M3 JDOKTOPOB PA3BUTUA MEFAypeTepPd Yy AETEN FBASETCS
OBCTPYKLUMA YPETEPOBEIMKAABHOIO CEIMEHTA, KOTOPbIM MO HYACTOTE CPEAM APYIMX BPOXAEHHbIX
MOPOKOB MOYEBOM CUCTEMbI 30HUMMAET OAHO M3 BeayLLMX mecT [1, 5, 6]. Ha cospemeHHOM
aTANe PA3BUTUI MEAMULIMHBI C BHEAPEHUEM HOBbIX TEXHOAOTUM AMATHOCTUPOBAHME MEraypeTepa
YAYYLLMAOCH, M B 3ITOM CBA3M HEKOTOPbIE CBTOPbLI BbICKA3BIBAIOT MHEHME OO YyBEAMYEHUM
BPOXAEHHOW MATOAOTMM MOYETOYHMKOB CPEAM AETCKOTO HACEAEHMA. A C APYron CTOPOHDI,
YBEAMYEHME BPOXAEHHOTO MEraypetrepa CB43bIBAKOT C BAMSHMEM OKPYXXAIOLLLEW CpPEAbl HA
ADOPMUPOBAHME MAOAQ B MEPUOA OpraHoreHesa [8,9,10].

Mo  AQHHbBIM  QBTOPOB  Meraypetep  CpeAM  BPOXAEHHbLIX  MOPOKOB  PA3BMTUS
MOYEBBLIAEAUTEABHOM CUCTEMBI cocTaBAdeT 20-30% [5,6].

HecmoTps HO TO, 4TO MMEETCA MHOTO HAYYHbIX MCCAEAOBOHMIM B HOMPABAEHUU AMATHOCTUKM
N A€YEHUS BPOXAEHHOM MATOAOTMM AMCTAABHOTO OTAEACQ MOYETOYHMKA Y AETEM, AO CUX MOP I3TO
PABOTA HE MOTEPIAQ CBOKO AKTYAABHOCTL [11,12,13,14].

C Y4ETOM CAOXHOCTM AEYEHUS BPOXAEHHOINO Merayperepa npuberaioT K MPUMEHEHMIO
HOBbIX METOAOB Ae4eHnd [10,11,14].

HecmoTtps HQ AOCTUTHYTbBIE B MOCAEAHME TOAbl YCMEXM B Tepanuu OBCTPYKTUBHOTO
MEraypeTepa y AeTeW MEPBOrO FOACQ XM3HM, OCTAETCHA PSA OTKPbLITbIX BOMPOCOB. TAK, AAS
YCTOHOBAEHMS OPFrAHUYECKOM MAM  CPYHKLMOHAABHOM OOCTPYKLMM HET YETKMX KPUTEPUEB
HOPYLUEHMS MPOXOAMMOCTM B AMCTAABHOM HACTM ypeTepd. NpoBAEMATUHHO OMpPEeAEAEHME
BEAMHYMHbBI MAPAMETPOB PABOTI MOYEK M COKPATUTEABHOM CMOCOBHOCTM ypeTepd. HeCcMOoTps HO
PA3AMYME CMNOCOBOB OMEPATUBHOM KOPPEKUMM OOBCTPYKTMBHOIO MEraypetepda, OCTAKOTCS
HEPELLUEHHBIMM  OKOHYATEABHO BOMPOCHI HEOBXOAMMOCTU XUMPYPIMYECKOrO BMELLUATEABCTBJ,
CPOKOB MPOBEAEHMS, A TAKXKE OTBOACQ MO4M [2,3,4,7,13,14].

LeAab uccaepoBaHua. M3y4ntb SAPAEKTUBHOCTb METOAOB XMPYPIMYECKOM KOppeKLMM
merayperepa  HA OHE HEMPOMBILLEYHOW AMCIAQ3MU  BE3UKOYPETEPOABHOTO CErMEHTA
MOYETOYHUKOB Y AETEM.

MaTepHuaAa 1 MeToAbl UCCAEAOBAHMSA. BEINOAHEH OHOAM3 PE3YALTATOB ONEPATUBHOIO AE4YEHMS
84 aeTell C HEWMPOMBILLEYHON AMCIMAC3UKM BE3UKOYPETEPOAABHOIO CErMEHTA MOYETOYHMKOB. B
BO3PACTHOM acnekTe aeTen Obian caeaytoLme: o1 0 A0 1 roaa — 34 (40,5%), ot 1roaa A0 3 AeT —
26 (31,0%), o1 3 A0 7 AeT =17 (20,2%), o1 7 A0 16 AeT - 7 (8,3%). Npn 3TOM BbISIBUAM OOCTPYKTUBHbIM
meraypetep caeaytolen crenenm: Il ct. — 38 (45,2%), Il ct. — 35 (41,7%) u IV ct.y = 11 (13,1%)
OOABHBIX. B 3GBUCMMOCTM OT MPOBEAEHHOTO XMPYPIMYECKOTO A€YEHUT AETU BbIAM PA3AEAEHDBI HO
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3 rpynnbl: | - oNepATMBHbBIE BMELLATEABCTBA MO METOAY [MoAMTAHO — Amabetrepa (29), Il — no
meToamke KoaHa (20) wm Il — 3KCTPOBE3MKAABHAS PEUMMAAHTALMA  MOYETOYHMKA C
OHTUPEMAIOKCHOM  3ALLIMTOM, YCOBEPLLEHCTBOBAHHOM B KAMHMKE AETCKOM xupyprm [OY
MHCTUTYTO MOCAEAMMIAOMHOIO OOPA30BAHMA B Cdoepe 3APABOOXPAHEHME PecnybAmkim
TAAXMKMCTAH (35). BOAbHbIE BCEX TPEX TPYMM MO TIHKECTU, TEYEHMIO 3AOOAEBAHMA U CTEMEHU
OBCTPYKLMM BObIAM CONOCTABUMBI.

AETIM C HOPYLUEHMEM YPOAMHOMUKM B AMCTOABHOM OTAEAE MOYETOYHMKOB MPOBEAEHO
MOAHOE KAMHUKO-AQBOPATOPHOE U MHCTPYMEHTAAbHOE (Y3U noyek, ypeTrepa, MOYEBOro My3blps;
PEHTFEHOrPAdoMs  MOYEK U MOYEBBIAEAMTEABHOM  CUCTEMbI) UCCAEAOBAHME. PYHKLMS
MOYEBBIBOAALLLEM CUCTEMBI OLLEHMBAACQCH HO OCHOBOHMM YABTPA3BYKOBOIO MCCAEAOBAHMS MOYEK
M PEHTTEHOAOTMHECKOTO MCCAEAOBOHMA. C LeAbto Boaee TAYOOKOro M3y4eHMs COCTOAHMUS
AMNCTOABHOIO OTAEAQ MOYETOYHMKOB, OMPEAEAEHUME AOKAAM3ALMM U MPOTHKEHHOCTb Y4OCTKA
MATOAOTMYECKOTO M3MEHEHHOTO, Y 45 aAetelt HOMM ObIAQ MPOBEAEHA MYAbTU CMUPAAbHAS
KOMMblOTEPHAS ToMmorpadoms (MCKT) € KOHTPACTUPOBAHMEM B pexmme 3D m3obpakeHms.

MCMOAB3OBAH  CTATUCTUHECKMM  METOA AHOAM3A C  MPUMEHEHUEM  KOMMBIOTEPHOM
nporpammbl Microsoft Excel 2007, ctatmctuiyeckoro naketa Statistica StatSoft 8.0, a takke
IBMSPSSv.20.  AA9  CPOBHEHMS  HEMPEPLIBHbIX MEPEMEHHbIX, MMEIOLLMX  HOPMOAbHOE
PACNPEAEAEHNE, UCTMOAB3OBAACSH t-kKputepmit CTbIOAEHTA AAT HE3OBUCHMMBIX BEIDOPOK. ACHHbLIE
OMUCATEABHOM CTATUCTMKM NPEACTABAEHbBI B BUAE ADCOAIOTHBIX 3HAYEHMM K MPOLLEHTA K OBLLLEMY
YUCAY OOABHbIX. Pa3AMHYMa MEXAY TPYMMNAMM  CYUTAAMUCH CTATUCTUMHECKM 3HAYMMbBIMM  MPU
3Ha4yeHun p <0,05.

Pe3yAbTaTtbhl uccAepaoBaHuA. ONEpATUBHbIE BMELLIATEALCTBA MO MmeToay [loAnTaHO -
Amabettepa n KosHa B HALLEM MPAKTUKE MPUMEHSIIOTCS Hepeako. OB6a MeToad B OTAGAEHHOM
CpOKE HADAIOAEHMS MOKA3OAM HEMAOXME PE3YABTATb, OAHAKO B MPOLLEHTHOM OTHOLLIEHMM
OCAOXHEHMS ObIAM BBICOKMMM - 27,5% 1 20,0% COOTBETCTBEHHO.

Bce onepaTmBHbIE BMELLIATEABCTBA BbIMOAHEHbI OTKPbITbIM CMOCOBOM MO MeToAy MoAUTAHA —
Amnabettepa m KO3HA, MOYETOYHMK MHTYDOMPOBOH MOAMXAOPBMHUMAOBOM TPYOKOM AO CpeEAHEM
4YOCTM MOYETOYHMKOB. TPpYOKM Npu onepaumm NO METOAY TMOAMTAHA — AMABETTEPA BbIBEAEHDI
yepes ypetpy, d no metoay KosHa yYepe3 CTEHKM MOYEBOro Mysblps. APEHAXHble TPYyOKM
YAOAIAMCH HO 16 A€Hb MOCAE ONEPATUBHbLIX BMELLIATEALCTB.

C  Yy48TOM  BBLICOKOTO TMPOLEHTA  OCAOXHEHMM MOCAE Onepaumm Hamum  BblAC
YCOBEPLLUEHCTBOBAHA METOAMKA  3IKCTPABE3MKAABHOM PEUMMMIAQHTALMM  MOYETOYHMKA  MPU
HOPYLUEHMU YPOAMHOAMUKM B AMCTOABHOM OTAEAE MOYETOYHMKOB C AHTUPEDAIOKCHOM 3ALLLUTOM.
OTA METOAMKA ANPOBOUPOBAHA HA SKCMEPUMEHTAABHBIX KDOAMKOX CEMEMCTBA PACHAP.

YCOBEPLLUEHCTBOBAHHbIM METOA SKCTPABE3SMKAABHOM PEUMMACHTALMM  MOYETOYHMKA C
OHTUPEMAIOKCHOM 3ALLIMTOM 3AKAIOYAETCS B CAEAYIOLLLEM: MPOBOAMTCY PE3IEKLMI AMCTOABHOTO
OTAEAQ MOYETOYHMKA; PAHA HA MOYEBOM My3bIPE YLUMBAETCH ABYXPAAHBIMM  BUKPUAOBBIAMM
LLIBOMM; 30TEM MO 3AAHEM CTEHKM MOYEBOTO My3biPS B KOCOMOMNEPEYHOM HAMPABAEHUM CAEAQH
PC3PE3 MbILLIEYHBIX CAOEB MOYEBOrO My3bipd A0 MPOAOOUPOBAHUS CAM3UCTOTO CAO4. Paspes B
KOCOMOMNEPEYHOM HAMPOABAEHUM AAMHOM 3 CM, HUDKHUM YTOA PCAHBI AOAKEH AOXOAMTb AO YPOBHS
MNPEXHEro YCTbl MOYETOYHMKA. [loCAe CAOOPMUPOBAHUA  MbILLEYHO-CAMBMCTOM AOXM  AAS
PEUMMAACHTALMU MOYETOYHUKA AEAQETCSH MPOKOA CAMIUCTOM OOOAOHKM Y HUMXKHEFO YrAQ PAHbI.
KoHeL, pe3elMpOBAHHOTO MOYETOYHMKA B3AT HO TPM [1-0OPA3HBbIX LLBA, O CTEHKA OBPALLLEHHAS K
MOAOCTM MOYEBOTO My3blPA MOAYOBAABHO MCCEKAETCS HA TAYOMHE 2 MM. B NpocBeT MOYeTOYHMKA
BCTABAAETCS CTEHT U PETPOrPAAHO MPOBOAMTCE AO AOXAHKM, O AMCTOAbHOS YOCTb BBOAMTCS B
MOYEBOM My3blPb. KOHEL, MOYETOYHMKO BBEAEH B AMOYEBOM My3blPb. 3ATEM BCE TPM LIBA HA
TAYOMHE 5 MM OT Kpas PAHbl GOMKCHMPOBOHBI K CTEHKE MOYEBOTO My3bIPd YEPE3 BCE CAOM, M
KOHLLbl LLIBOB BbIBEAEHbI HAPYXY M COUKCUMPOBOHBI HO CTEHKM MOYEBOTO My3bips. C LEABIO
CO3ACQHMA AHTUPEMDAKOKCHOM 3ALLLUTbI MOYETOYHMK YKAQABIBOACS B COOPMMPOBAHHYIO CAM3UCTO-
MBILLIEYHYIO AOXKY M CBEPXY YLLUMBAAMCH KPAS MbILLEYHBIX CAOEB. B KOHLLE onepaumm MOYETOYHMK
AOMOAHUTEABHO 3 LLUBAMM COUKCUMPYETCH K CTEHKM MOYEBOTO My3bips. XOA OMNEPATUBHOIO
BMELLATEALCTBA  IKCTPOBE3MKOAABHOM PEUMMMACGHTALMM  MOYETOYHMKA C  OHTUPEDAIOKCHOM
3ALLMTOM CXEMATUHECKM M30OPaXKeEHbl HO dboTo 1, 2, 3.
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®oT10 1. - CxemaTuyeckoe U3obpaxxeHne 3TanoB onepaLmm PeMMNAAHTALUU MOYETOYHHMKA:
A: OTCeYeHMne MOYETOYHMKA Y CTEHKM MOYEBOTO MYy3bIP4. B: 1 — MOYETOYHUK MOCAE pe3eKLMMN U
CTEHTMPOBAHMUSA, 2 — CTEHT B MOYETOYHMKE, 3 — OTBEPCTUE HA CAM3MCTOMU AAS MEPECAAKM MOYETOYHMKA
4 — pa3pe3 Ha CTEHKE MOYEBOTO My3bIPS B MPEAEAQX MbILLIEYHBIX CAOEB.
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®oT0 2. - CxemaTuyeckoe U3ob6paxxeHmne 3TANOB PEMMIAAHTALMM MoYeToYHuKa: C: | — [T-06pQa3HbIe LUBbI
MEXKAY KOHLIOM MOYETOYHMKA M CTEHKOM MOYEBOTO My3bIPS (Y3Abl 3ABA3AHbBI CHAPYXXM HQ CTEHKE MOYEBOTO
ny3bIpA); 2 — UTAQ C HUTBIO AAS BLUMBOHMS MbILLIEYHBIX CAOEB; 3 — PA3pE3 CEPO3HO-MbILLIEYHOTO CAOS CTEHKM
MOYEBOTO My3bIPsS — AOXKQA AAS QHTUPECDAIOKCHOM 3ALLMTBI; 4 — MOYETOYHMK. D: 1 — MOYETOYHMK, 2 — AMHMA
LLIBOB HQ CTEHKE MOYEBOrO y3bIP4.

®PoT0 3. - CxeMaTHyeckoe U306paxeHme 3TANOB PEMMNAAHTALUU MOYETOYHHNKA:
E — BMA QHOCTOMO3Q CO CTOPOHbI CAM3MCTOM MOYEBOTO My3bIPS.

Xoa onepatMBHOIo BMeLLIATEAbCTBA 3KCTpOB€3VIKOAbHOI;I PENMNAAHTALUMM MOYHETOYHUMKA C
AHTUPEAIOKCHOM 3ALLIMTOM Y AETEM MOKA3AHbI HO dOOTO 4.
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A. BoiAeaeHme Cy>XeHHOro y4acTka B. Co3aaHME AOXKbI AAS PEUMIAQHTALMM, MYTEM
AMCTAABHOIO OTAEAQ MOYETOYHMKA PACCEeYEHUT MbILLIEYHBIX CAOEB MOYEBOTIO My3bIPS

B. [NepchbopmpoBaHME CAUIMCTOU MOYEBOIO T. 1 — 06pa3Hble LLBbI M3 BUKDUAQ YEPES BCE
My3bips U NOABEAEHME PE3ELMPOOBAHHOIO CTEeHKM MOYEBOTO r1y3bIPS;
MOYETOYHUKA AAS PEUMIIAQHTALMM; A. AHTUPECDAIOKCHbIE LLIBbI.

o710 4. - ATANLI ONEPALUU IKCTPABE3IMKAABHON PEUMMNAAHTALMU MOoYeToYHMKa (A, b, B, T).

Mo 3ToM METoAMKE HAMM OblAM onepupoBaHbl 35 (41,7%) AeTer C  HAPYLLUEHUMEM
YPOAMHOMMKM B AMCTAABHOM OTAEAE MOYETOHYHMKA. BCcem BOAbHBIM MPU SKCTPABE3IMKAABHOM
PEUMMNACQHTALLUM MOYETOYHMKA BbIMOAHEHO CTEHTUMPOBAHME. CTEHTbI YAOAIAMCH HA 23 + 2,5 A€Hb
NoCAe onepaumu.

AHOAMU3UPOBAHBI PE3YABTATEI XMPYPIMYECKOrO BMELLIATEABCTBA MPU Meraypetepe Ha dooHe
HEMPOMbILLIEYHOM AMCMIACQ3MM BEIMKOYPETEPAABHOIO CermeHTa y 84 aeter. Cpokmn HOBAIOAEHUS
B MOCAEOMEPALMOHHOM MNEPUOAE TMOCAE BbIMMCKM M3  CTAUMOHAPA U  AGQAbHEMLLIETO
amByAQTOPHOTrO HaBAAEHMA BblAM CAeaytome: 1, 3, 6, 12 mecaues, 1 roa 6 MecsaLes 1 2 rOAQ.
Mpu oueHKe PE3YABTATOB AEYEHMS YHYUTBIBAAOCH COCTOSHME HALLIEYHO-AOXAHOYHOM CUCTEMBI,
TOALLMHQA MAPEHXMMbI MOYEK, COCTOTHUE MOYEBBIBOAILLIMX MYTEM.

Mo AGHHBIM Y3 MOAOXKUTEABHAS AMHOMMKA OTMEYAAACH Y 65% OOAbHBIX, 1 BBIPOXAACQCH B
YMEHbBLLEHWUM K 12-bIM CYTKOM A0 POA3IMEPOB AMAATUPOBAHHOIO MOYETOYHMKA. B TOXE Bpems y 3
AETEN, MOCAE OMNEPATMBHOIO BMELLIATEABCTBA MO [lOAMTAHO — Amabettepy (1) u KoaHy (2)
HABAIDAOAQCH MAKPOreMaTypUs (HapYLLEHUE rEMOCTA3A), KOTOPLIN ObIA KYMMPOBAH HA 3 CYTKM.

HeoBXoAMMO OTMETUTH, Y4TO Yy AETEM MOCAE MNPOBEAEHHbLIX OMEPATUBHBIX BMELLATEABCTB
OTMEYOAUCH OCAOXHEHMS B OAMXKOMLLEM MEPUOAE U B OTAGAEHHOM CpPOKE HABAIOAEHMM. B
HALIEeM HABAKOAEHWM B MOCAEONEPALMOHHOM MEPUOAE OTMEYOAUCH CAEAYIOLLIME OCAOXKHEHMUS:
obocTtpeHus nmeaoHedoputa y 19 (22,6%), rematypua y 3 (3,6%), umctut y 5 (6,0%) 1 AMcaokaums
cteHtay 1 (1,2%) 6oabHOTO (TABAMLA 1).
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Ta6amua 1.
YacToTa 6AMXANLLMX NOCAEONEPALLUOHHBIX OCAOXHEHUN
MeToauMKa onepauuu
BUABI OCAOXKHEHNS NoauTaHo- KosHa SKCTPABE3UKAABHAA PEUM-
AuabetTepa (n=20) NACGHTALMUS MOYETOYHUKA
(n=29) (n=35)

OBocCTpeEHmE NMeAoHedPPUTA 9 (31,0%) 6 (30,0%) 4 (11,4%)
UycTur 2 (6.9%) 3 (15,0%) -
Femarypws 1 (3.5%) 2 (10,0%) -
AMCAOKALMA CTEHTA - - 1(29%)

HUToro 12 (41,4%) 11 (55,0%) 5 (14,3%)

MpumedaHmne. % - oT OBLLLEero KOAMHECTBA DOAbHbIX

Y 1 pebéHKa Ha 7 CYTKM MOCAE Onepaumm OTMEYAAOCh AMCAOKALMA CTEHTQA, KOTOPLIA B
nocaeayloLLLeM ObIA YAGAEH. [TOCAE YAOAEHMS CTEHTA NPOBAEM C YPOAMHAMMKOM Y BOABHOIO
He OblAO. Y 7 aeTer Ha 12 CYyTKM CTEHTbl OblAM YAQAEHbI B CBA3M C HEKYMUPYIOLLLMACA
0B0oCTPEHNEM XPOHNYECKOTO BOCMAAUTEABHOTO MPOLLECCA B MOYKE.

Y 5 peTer B pAHHEM MOCAEOMNEPALMOHHOM MEPUOAE OTMEHYAAMCH MPU3IHAKM PACLUMPEHMS,
MOYETOYHMUKA U IBAEHUSA LUCTUTA, KOTOPbIE COXPAHAAMCH HO MPOTHKEHMM 18 + 4,3 aAHen. [Tocae
MPOBEAEHMA QHTUOAKTEPUAABHOM TEPANUU, MPUMEHEHMS YPOCEMTMKOB, O30HOTEPAMUK U
AOUIMOTEPANEBTUYECKOM A€YEHMS Yy 3  AEeTEM COKPATMAMCb PACLUMPEHHbIM  MPOCBET
MOYETOYHMKA, M COOTBETCTBEHHO HOPMOAM3OBAACCH YPOAMHOMMUKA. Y 2 AETEM COXPAHAACH
MY3bIPHO-MOYETOYHUKOBBIM PECDAIOKC, BCAEACTBME HETO UM ObIAO DSHAOCKOMUYECKMM METOAOM
OCYLLLECTBAEHO BBEAEHME 0Obem oOOpasyloLLero Guonoammepa AAM + cuHTeTndeckoro (HLL
Bruodpapm—Poccus).

C ueAblo MPOPUACKIMKM MOCAEOMEPALMOHHBIX  OCAOXHEHUM OOAbHbIM  MPOBEAEHA
OAEKBATHAY  AHTMOOKTEPUAABHAY TEpAnuMg COFAQCHO  YYBCTBUTEABHOCTM  MUKPODAOPLI K
AHTUBUOTUKAM, YPOCENTUKN, MMMYHOMOAYAITORBI, O30HOTEPAMNMUS U KBAHTOBAS TEPANMS.

NMPOMUACKTMKO  OCAOXHEHUK  MPOBOAMAACH B MNPEAONEPALUMOHHOM  MEPUOAE U
MPOAOAXAAACH MOCAE onepaumm. NocAe BbIMMCKKU M3 CTALUMOHAPA AEYEHME MPOAOAKAAOCH B
AMBYAQTOPHbBIX YCAOBMAX MOA KOHTPOAEM AETCKOTO XMPYPra M/MAM AETCKOTO YPOAOTrd. AeYeHune
MPOBOAMAM HEMPEPBLIBHO C MPUMEHEHMEM AHTUOAKTEPUAABHOM TEPAMNUK, YPOCEMNTHKOB,
KOTOPbIE MEHIAMUCH KAXKAbIM 14-15 AHEN. AedeHume MPOAOAXKOAAOCH B TEYEHME He MeHee 12
MECHILLEB U K AEYEHMIO AODABAEHA COUTOTEPAMMUA U CPUIMOTEPAMMS.

OCAOXHEHME B OTAGAEHHOM MEPUOAE MOCAE KOPPEKLUMM HAPYLUEHMI YPOAMHAMMKM, TO
€CTb PEVMMMAQHTALMU MOYETOYHMUKA MPU HEMPOMBILLEYHOM AMCMACQ3UKM BE3MKOYPETEPAABHOIO
CEermMeHTa BbINO Y 15 AeTen. M3 Hux nocae onepaumm MoAnTaHa — Amabetrepa y 8, KosHa y 4 m
NOCAE 3KCTPOBE3MKOABHOM PEUMMAOHTALMM C AHTUPEAIOKCHOM 3aLLmToM y 3. Ty3bIpHO —
MOYETOYHMKOBBIM PECDAIOKC HOBAIOACACH Y 6 AeTer NocAe onepaumm MNaartaHo — Amabetrepa,
y 2-x OOAbHbIX MOCAe onepdumm KosHa M y 1 MOCAE SKCTPABE3MKAABHOM PEMMMIAQHTALMM
MOYETOYHUKO C AHTUPEAIOKCHOM 3ALLMTON. CTPUKTYPA BHOBb CAOOPMUPOBOAHHOMO YCTbS
MOYETOYHMKA BbIAO Y 2 BOABHBIX MOCAE ONEPALMM MO METOAY NOAUTAHO-AMABETTERQA, ¥ 2 MOCAE
onepaumni no metoay KodHa U y 2 OOAbHbIX MOCAE IKCTPABE3IMKAABHOM PEUMMAQHTALMMU
MOYETOYHMKA (TaBAMLO 2).

Ta6amua 2.
YacToTAd OTAQAEHHDbIX MOCA€ONEPALUOHHBIX OCAOXHEHUMH.
BuAbI OCAOXHEHMS

MeToaAuKka onepauum NMP CTpuUKTYypa yCTbs

(n-) MoYeTo4HHUKa (n-)
MoAuTaHo-Anab6eTTEpPa 6 (20,7%) 2 (6.9%)
KosHa 2 (10,0%) 2 (10,0%)
OKCTpABE3UKAAbHAS 1 (2.9%) 2 (5.7%)

PEeUMMNAQHTALUSA MO4ETOYHHUKA
MNpumedaHme: % o1 obLLLee KOAMYECTBO BOAbHbIX

XopoLumne pesyAbTAThl MOCAE onepaumum MNMoAMTAHA — AnabeTtepa Obiav y 19 NAUMEHTOB
(65,5%), nocae onepaumm KosHa -y 15 (75,0%) U NOCAE IKCTPABEIUKAABHOM PEUMMIAQHTALMM C
OHTUPEMAIOKCHOM 3awumton y 28 (80,0%) GOAbHbIX. [MPU 3TOM OTMEYAAUCH 3HAYMTEAbHBIE
YMEHbLLUEHUI AMAOMETPA  MOYETOYHMKOB M HOLLUEYHO-AOXOHOYHOM CUCTEMbI, YAYYLLMAOCH
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JOYHKLLMOHAABHOE COCTOSHME MOYEK, M OTCYTCTBOBAAM TMPU3HAKM MY3bIPHO-MOYETOYHMKOBOTO
pedAOKCAa.

YAOBAETBOPUTEABHBIE PE3YABTATHI MOCAE Oonepaunm MoAutaHa — Amabettepa y 2 (6,9%).
onepaumm KoaHa y 1 (50%) m nocae onepaumm 3KCTPABE3IMKAABHOM PEMMMOACHTALMM
coctaBAAM 4 (11,4%). OTMEYAAMUCH 3HAYUTEABHBIE YAYHLLEHUS YPOAMHAMMKM AMCTAABHOTO
OTAEAd  MOYETOYHMKOB, OAHAKO AMArHOCTUPOBAHO  SBAEHWME  MY3blPHO-MOYETOYHUKOBOTO
pPEeMAIOKCO MNepBOM CTeNeHU HA JOOHE, COXPAHMBLLEMCS BOCMAAMTEABHOTO MPOLLECCA B
MOYEBOM My3blpE.

HeyAOBAETBOPUTEABHBIE PE3YABTATHI MOCAE MPOBEAEHHbBIX XMPYPIMYECKMX KOPPEKLMM MpK
HAPYLLUEHMM YOOAMHOAMMKM B AMCTOABHOM OTAEAE MOYETOYHMKOB BbISBMAKM 8 (27,6%); 4 (20.0%); 3
(8,6%) COOTBETCTBEHHO. Y 3TUX AETEM COXPAHUACCH AMAQTALMSA HOLLEYHO-AOXAHOYHOM CUCTEMDI
M MOYETOYHMKOB, OTMEYAACH MY3bIPHO-MOYETOYHMKOBBIM PEXOAIOKC (6;2;1) U Cy>XeHMEe BHOBb
CHHOOPMMUPOBAHHOTO YCTbT MOYETOYHUKA (2;2;2).

NMocae pe3ekuMm MNATOAOTMHECKOM 30Hbl MOYETOYHMKA B  AMCTAABHOM OTAEAE BCE
PE3EUMPOBAHHBIE YACTUM MOYETOYHMKOB TMOABEPTAMCH TMCTOAOTMHECKOMY UCCAEAOBAHMIO.
McCAEAOBOHME MOKA3AAO HOAMHYME HEMPOMbILLEYHOM AMCMAC3MM MOYETOHHMKO BPOXAEHHOIO
XAPAKTEPQA, MPU KOTOPOM BbISBUAM BO BCEX CAYHAIX U3MEHEHUE CTPYKTYPbI MbILLILL U DAEMEHTOB
COEAMHUTEABHOM TKAHU CO CKAEPOTUHECKMMMU, AECTPYKTUMBHBIMK M3MEHEHMIMMK, O TAKXKE
TMNOMNAQ3UI M HEPOBHOMEPHAA AE30PUEHTALMA MbILLEYHBIX MYy4KOB CTEHKM MOYETOYHMKOB. (POTO
5).

PoTO0 5. - TMCTOAOIrMYECKASA KAPTUHA NATOAOIrMYE€CKOM 30Hbl AMCTAABHOIO OTAEAQ MOYETOYHMKA.

I- MepexoAHOM IMUTEAMM CAM3MCTOM OBOAOYKM; 2-COBCTBEHHAS MAQCTUMHKA CAM3IMCTOM OBOAOYKM; 3-
[MoACAM3NCTAS OCHOBQ; 4- AMMODOMAHO-KAETOYHBIE MHODMABTPATHI (O4AroBble) B COOCTBEHHOM NAQCTHHKE,
MOACAM3UCTOM OCHOBE U B COMBPO3HOM MEXMBbILLIEYHON BOAOKHUCTOM TKAHM (XPOHUYECKUMI YpeTpuT); 5-
ATDOOUSA MbILLIEYHBIX MYYKOB BHYTPEHHETO MPOAOABHOTO CAOS; 6- CPEAHMI LUMPKYAIPHbIM CAOM MbILLEYHOM
060A0YKM; 7- HOPY>KHbIM CAOM MbILLEYHOM OBOAOYKM; 8- CKAEPO3, YHACTKM PA3PACTAHMI MEXMbILLIEYHOM
pHBPO3HOM COEAMHUTEABHOM TKAHU, 9- KDOBEHOCHbIE COCYABbI.

[ATOrMCTOAOTMHECKME UCCASAOBOHMS PEIELMPOBAHHbLIX YACTEN MOYETOYHMKOB MOKA3AAM,
4TO OCHOBHOM MPUYUHOM COOPMUPOBAHUS HEPECDAEKCUPYIOLLLETO MEFAypeTepa  ABASETCS
BPOXAEHHOE CTPYKTYPHOE WM3MEHEHME MOYETOYHUKA, KOTOPOE MPUBOAMT K OBCTRYKLMM
AMCTOABHOTO  OTAEAQ  MOYETOYHMKA, HTO  SBAJETCS  OCHOBOHMEM  AAS  MPOBEAEHMS
KOppUIrmpytoLLLe onepaLmm.

B pesyAbTaTE PETPOCMNEKTMBHOIO CAHAAM3A MCXOAOB OMEPATUBHOIO AEYEHMA AeTEN C
METQypeTepomM YCTAOHOBAEHO, 4TO OCHOBHOM MPMYMHOM MOBTOPHOM TFOCAUTAAMIALMM ObIAM
MNPOABAEHUSA MHADEKLLMM MOYEBLIAEAUTEABHOM CUCTEMDI (85%).

O6cyxaeHue. M3 OTKPbITbIX  XMPYPIMYECKMX  KOPPEKUMM  MPEAMNOYTEHME  OTAQETCH
HEOUMMNACQHTALMM  MOYETOYHMKA B MOYEBOM My3blpb METOAAMM KO3HA UAM TIOAMTAHO -
AmabeTtrepa. [NMOAOXMTEABHBIE PE3YABTATHI otmedeHsl A0 85%. MNpeAAOXKEHHbIM
MOAMCOULIMPOBAHHBIM METOA OPTOTOMUYECKOM PEUMMAQHTALMM MOYETOUHUKO AAS AEHEHMUS
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NEPBUYHOTO OBCTPYKTUMBHOIO MEraypetepa y MACGAEHLLEB: MPEABAPUTEABHOE MCCAEAOBAHME, W,
Liu et al. [13] cuutaercs AOCTATOMHO 2P dekTmBHbIM. OAHAKO HE AMLLIEH CBOUMM
OCAOXHEHMIMM, M OH BLIMOAHEH B HEOOABLLOM OMbITE M PEKOMEHAOBAHO MPOAOAXMT
MCCAEAOBOHME. AO CETOAHALLHErO AHS PE3YAbTATbl  AEYEHMS Meraypetepa  OCTaIOTCH
HEAOCTATOYHO YTELUMTEAbHBIMU. YTODbI M3GEXATh MOTEHUMAABHO CAOXHOM TPABMOTUHHOM
onepauum y Aeten, HOMM BbIAG NPEAAOXKEHA DKCTPOABE3MKAAbHAS PEUMNAQHTALLUA MOYETOYHMKA
npu HepedAeKCHpYIoLLLEM meraypeTepe. Hawa paboTa, B OTAMYME OT APYIUX, 3AKAIOHOETCS B
CO3AQHMM BHEMY3bIPHOM PEUMMACHTALMM C OUKCALMEN KOHLLO MOYETOYHMKA TPEeMS [ — LLUBAMM
K CTEHKE MOYEBOTO My3bIPd CHAPYXM, MOEABAPUTEABHO OBPALLLEHHbIM K MOAOCTU My3blPA KOHELL
MOYETOYHMKA MOAYOBOABHO MCCEKAETCH U BbIMOAHIETCH AHTUPEDDAIOKCHAS 3ALLLUTA. DTO CO3AQET
3 DEKT KAQMAHA U MPEAOTBPALLAET PA3BUTHUE MY3bIPHO-MOYETOYHMKOBOTO PECDAIOKCA. M3 BCEX
BMAOB OTKPbITbIX onepaumm npeAAaraemas YCOBEPLLEHCTBOBAHHAS METOAMKA
OKCTPOBE3MKAABHAS  PEMMMIACHTALMA  MOYETOYHMKA  FIBASETCH HAmboAee ©Oe30nNacHOM
OAPPEKTMBHOM Yy AETEM C OBCTPYKTMBHBIM  METAYPETEPOM. [IPOBEAEHHbBIE KOHTPOAbHbLIE
MCCAEAOBOHMA Yy aAeTen (Y3 MOYEBLIBOAALLLEM CUCTEMbI, BHYTPUBEHHAS yporpadous,
LMCTOrpadoms U LMCTOCKOMMS) MOKA3AAM BbICOKYIO 3G0AEKTUBHOCTb. AHAAM3MUPYS OCAOXKHEHMS B
OTAOAEHHOM MEPUOAE MOCAE OMNEPALMMU, BbISBUAM CAEAYIOLLME MPUYMHBI: OAHMM M3 OCHOBHbIX
JOOKTOPOB ABASETCH COXPUHMUBLLMMCSH BOCMAAUTEABHBIM MPOLLECC B MOYEBOM My3bIPE, TO €CTb HE
AOAEYEHHbIM LIMCTUT, APYTMM HEMOAOBOKHBIM MOMEHTOM FBAFETCH HEAOCTATOYHO MPOBUMABHO
BbIMOAHEHHAS oOnepaums, TO e€CTb POPMMPOBAHME KOPOTKOrO TyHHEAS MPU  OnepaLmm
MNoAnTaHO-AMABETTEPA M HEAOCTATOYHO CCPOPMMPOBAHHASL AOXA MPUM SKCTPOBE3IMKAABHOM
PEUMMIACHTALMU,  APYTMM  MOMEHTOM  Mbl  CYMTOAM  HEAOCTATOYHYIO MHTYOAUMIO  U/MAK
CTEHTUPOBAHME MOYETOYHMKA.

BbiBoAbl. OCHOBHbIMM MOKA3AHUAMM AAS MPOBEAEHMA OMEPATUBHOIO AEYEHMA Y AETEMN C
HOPYLIEHMEM YPOAMHOMMUKM B AMCTAABHOM OTAEAE MOYETOYHUKA SBASIOTCA OPraHMYECKME
M3MEHEHMS B BE3MKOYPETEPOABHOM CETMEHTE, KOTOPbIE HE MOAAQIOTCH YCTPOHEHUIO MOCAE
MPOBOAMMOM MMHUMHBA3MBHOM MOHUMYAILLMN, rpybobie HApPYLUEHMS MoYe4YHOM
MUKPOUMPKYAILMM, HOPACTAHWME MeraypeTtepa.

YCOBEPLUEHCTBOBAHHBIM ~ METOA  BKCTPOBE3MKOAAbHBIM  PEUMMAACHTALMA  MOYETOYHMKA,
PA3PABOTAHHBIM B KAMHUKE AETCKOM XMPYPIMM B SKCNEPUMEHTE U MPUMEHEHHbLIM B KAMHMKE,
ABASETCS  AOCTATOYHO IOAPAPEKTUBHBIM CMOCOOOM  AEYEHMS HEMPOMBILLEYHOMN  AMCIAQ3UM
BE3MKOYPETEPUABHOIO CETMEHTA MOYETOYHMKA Y AETEMN.

OTAQAEHHBIE PE3YABTATbI YCOBEPLLEHCTBOBAHHOIO METOAQ XMPYPIMYECKOM KOPPEKLMM
HEPEMAEKCHPYIOLLLETO METAYpPETEPA MOKA3bIBAIOT BbICOKYIO 3FADEKTUBHOCTb M HMU3KMIM MPOLLEHT
MOCAEOMEPALMOHHBIX OCAOXHEHMM - 8,6%. Kputepmem 3FPIPEKTUMBHOCTU PEUMMAQHTALMM
MOYETOYHMKO MPU MEraypetepe M BOCCTAHOBAEHMS YPOAMHOMMUKM BE3IUKOYPETEPOABBHOIO
CETMEHTA BASETCH COKPALLEHME HALLUEYHO-AOXAHOYHOM CUCTEMbI, 3HAYUTEABHOE PA3BUTHE
NAPEHXUMBI, COKPALLLEHME OBLLLEN MAOLLAAM MOYKM M BOCCTAHOBAEHME M/ UAM YAYHLLEHME
CKOPOCTM KAYBOYKOBOM GOUABTDALLMM.

AMHAMMYECKME HADAIOAEHME B OTAGQAEHHOM CPOKE MOCAE Onepaumm HeobXOAMMO
NPOBOAMTL B CPOKM 3, 6, 12 mecaues,l roa é6 mecaues 1 2 road. OBCAEAOBOHME AOAXHO
BKAIOYATb KAMHUKO-OUOXMMMHECKME N PEHTTEHO-AYHEBBIE MCCAEAOBAHMSA.
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ONbIT AEMEHUS OCAOXXHEHUIA AUBEPTUKYAA MEKKEAS Y AETEN
N.10. Kapnoga’, A.C. CtpuxeHok?, B.B. NapLunkos!

T TIPMBOAXKCKMIN MCCAEAOBATEALCKMN MEANLIMHCKMI YHUBEPRCUTET, HUXKHMM HOBropoa, Poccus
2 AeTCKas TOPOACKAS KAMHMYECKA 6oAbHMLLA Nel, HikHMM HoBropoa, Poccunckas Peaepaums

EXPERIENCE IN TREATING COMPLICATIONS OF MECKEL'S DIVERTICULUM
IN CHILDREN

I.Yu. Karpova!, D.S. Strizhenok?, V.V. Parshikov’

1'Volga Region Research Medical University, Nizhny Novgorod, Russian Federation
2Children's City Clinical Hospital No. 1, Nizhny Novgorod, Russian Federation

Peslome. AMBepPTUKYA MekkeAs (AM) B MPAKTMKE AETCKOro xupypra Bctpedaetcs B 0,2 - 4% cAy4aes.
KAMHUYECKM AQHHYIO QHOMOAMIO MOXHO BbISBUTb B 16% HOBAIOAEHMM, OAHOKO YaLle AM AMArHOCTUPYIOT
MHTPAOMEPALLMOHHO.

Ha 6a3e XMpyprMieckoro OTAEAEHMS AETCKOM TOPOACKOM KAMHMYECKOM OOAbHMLLLI Nel r. HupkHero
Hosropoaa 3a nepumoa ¢ 2021 no 2023 rr. nNpoAevYeHO 13 MAUMEHTOB C AMBEPTUKYAOM MeEKKEAS,
OCAOXHEHHOTO BOCMAAEHMEM (2), nepdoopaument (7), U3 HUX C KPOBOTEYEHUEM (S5), PA3BUTUEM KULLIEYHOM
HEMPOXOAMMOCTU (2), a TAKXKE B 2 CAYyHasx AM OblA B KOYECTBE ONEPALMOHHOM HOXOAKM MPU BBIMOAHEHMM
QMMEHAIKTOMMU. BCEM MOCTYNMMBLLUMM OCYLLLECTBASAM OBLLIMIM OCMOTP C OLLeHKOM AOKOABHOIO CTATYCQ,
BbIMOAHAAM AQBOPATOPHbLIE MCCAEAOBOHMA M, MPU HEOBXOAMMOCTU, MHCTPYMEHTAABHbIE OBCAEAOBOHMS
(0o630pHas peHTreHorpadoms, Y3 opraHoB GPIOLLIHOM MOAOCTH).

lNocAe YCTOHOBAEHMS AMATHO3A (AECTPYKTMBHbIM QMMEHAMLLUTY, KKULLIEYHOE KPOBOTEYEHME), (KULLIEYHOS
HEMPOXOAMMOCTL) MPOBOAMAKM ONEPALLUMOHHBIE BMELLATEABCTBA. AQMNAPOCKOMMYECKM MPOONEPUPOBAHDI 6
MALMEHTOB, OTKPbITbIE METOAbI XMPYPTMHYECKOTO AEYEHUS MPUMEHUAM Y 7, U3 HuX: AOCTyn LUnpeHreas
BbIMOAHUAM 3, CPEAMHHbIE AQMNAPOTOMUKM  MPOBEAEHBI 4 OOAbHBIM, B 3 CAY4HQAX, C Y4ETOM
MHTPAOMEPALMOHHBIX CAOXKHOCTEWM, MCMOAB3OBAAM MPUEM KOHBEPCUKM. B MOCAEONEPALMOHHOM MEPUOAE
BCEM AETIM HA3HAYOAM KOMMAEKCHOE AeyeHue, BKAIOYOIOLLIEE OHTMOAKTEPUAABHYIO,
AE3MHTOKCUKALMOHHYIO, CUMMTOMATHMHECKYIO Tepanuio. MNpr BbIMMCKE M3 CTALMOHAPA CPEAHMM KOMKO-
A€Hb COCTOBMA 16,3242,3.

Takmm 0BPA30OM, 30 MOCAEAHME TOAbl YOCTOTA AMBEPTUKYAO MEKKEAS B CTPYKTYPE (OCTPOrO >XMBOTAN
cocTtaBuAaa 0,96%. Cpean naAtoAorm AM NPEBAAMPYIOT MepddopPALMM, OCAOXHEHHbLIE KPOBOTEYEHMEM
(54%). AONapOTOMHbIE AOCTYMbl MPUMEHSIOT B 54% CAYy4QEB, YTO CBA3AHO C HEOBXOAMMOCTBIO BBIMOAHEHMS
CUMYABTOHHBIX onepaumi. KpoeBas pe3ekums AMBEPTUKYAQ MeEKKeAs, MNpW  OTKPbITOM AOCTyne W
AUTUPOBAHME METAIMM PEAEPA, MPU AQNAPOCKOMUM, ABAIIOTCS BEAYLLMMU XMPYPTUYECKUMMU METOACMMU.

KatoyeBble cAoOBQ: AMBEPTUKYA MeEKKEAS, AMBEPTUKYAMUT, KMLLEYHOE KPOBOTEYEHUE, KMLLEYHQAS
HEMPOXOAUMOCTb, AETH.

Summary. Meckel's diverticulum (MD) in the practice of a pediatric surgeon occurs in 0.2 - 4% of cases.
Clinically, this anomaly can be detected in 16% of cases, but more often DM is diagnosed infraoperatively.

On the basis of the surgical department of the children's city clinical hospital No. 1 of Nizhny Novgorod
for the period from 2021 to 2023. We freated 13 patients with Meckel's diverticulum, complicated by
inflammation (2), perforation (7), of which with bleeding (5), development of intestinal obstruction (2), and
in 2 cases, DM was a surgical finding during appendectomy. All admitted patients underwent a general
examination with assessment of local status, laboratory tests and, if necessary, instrumental examinations
(radiography, ultrasound of the abdominal organs).

After establishing the diagnosis of “destructive appendicitis”, “intestinal bleeding”, “intestinal
obstruction”, surgical interventions were performed. é patients were operated on laparoscopically, open
methods of surgical treatment were used in 7, of which: the Sprengel approach was performed in 3,
median laparotomies were performed in 4 patfients, in 3 cases, taking info account intraoperative
difficulties, a conversion fechnique was used. In the postoperative period, all children were prescribed
complex treatment, including antibacterial, detoxification, and symptomatic therapy. At discharge from
the hospital, the average bed day was 16.32+2.3.
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Thus, in recent years, the frequency of Meckel's diverticulum in the structure of the “acute abdomen”
was 0.96%. Among the pathologies of DM, perforations complicated by bleeding prevail (54%).
Laparotomy approaches are used in 54% of cases, which is associated with the need to perform
simultfaneous operations. Marginal resection of Meckel's diverticulum, with open access, and ligation with
Roeder's loops, with laparoscopy, are the leading surgical methods.

Key words: Meckel's diverticulum, diverticulitis, intestinal bleeding, intestinal obstruction, children.

AAs umtnposanusa: U.10. Kapriosa, A.C. CtpuxeHok, B.B. MapLumnkos. OMbIT AEYEHUA OCAOXHEHUA
AVBEPTUKYAA MEKKEAS Y AETEM. INNOVATIVE SURGERY ON THE SILK ROAD. 2024. 1.

For citation: I.Yu. Karpova, D.S. Strizhenok, V.V. Parshikov. EXPERIENCE IN TREATING COMPLICATIONS OF
MECKEL'S DIVERTICULUM IN CHILDREN. INNOVATIVE SURGERY ON THE SILK ROAD. 2024. 1.

AKTYQAbHOCTb. AMBEPTUKYA Mekkeas (AM) aBaseTtcs Hamboaee pPaACNpPOCTPAHEHHOM
OHOMOAMEN XKEAYAOYHO-KMLLEYHOTO TPAKTA. Briepable 3TOT HEOBbIYHbIM OTPOCTOK TOHKOM KMLLIKM
ObiA onmcaH B 1598 r. Fabricius Hildanus. MoaApoBHyo xapaktepuctiky AM B 1809 1. AQA U
OBHAPY>XXMA CBA3b MEXKAY PA3BUTMEM MOCAEAHETO M XKXEATOYHBIM MPOTOKOM J. F. Meckel [1-4].

Ha coBpemeHHOM 3Tane BCTPe4YaemMoCTb AM moxetr koaebatbcsd or 0,2 Ao 4%. Takke
CYLLLECTBYET «(MPABMAO ABOEKN. AM AMATHOCTUPYIOT Y 2% HACEAEHMUS, COOTHOLLIEHME MEXAY
MOABYMKAMM U AEBOYKAMM PABHO 2:1, OOPA30BAHME YALLE PACMOAArAeTCs HAO PACCTOAHUM 2
doytoB (1 Gyt = 30,48 CM) OT MAEOLLEKAABHOTO KAQMAHA, PA3MEP COCTABAJET 2 AIOMMA (OKOAO
5CM), 2 BMAQ DIKTOMUPOBAHHOM CAM3UCTOM [KEAYAOK M MOAXKEAYAOHHOS >XeAesd), 2 BMAC
OCAOXHEHUIM (BOCNAAEHME U KPOBOTEYEHME), A KAMHMYECKAS MAHMdoeCTaumMs 3000AEBAHMA B
OOAbLLIMHCTBE CAY4AEB MPOUCXOAUT AO 2 AET [2-5].

YaLe BCero AQHHAs AHOMAAMS MNPOTEKAET BECCUMMTOMHO U BLISBAIETCS B BUAE CAYHQAMHOM
HOXOAKWM BO BPEeMS ONEPATUBHOTO BMELLIATEALCTBA. KAMHMYECKA CUMMMNTOMATHKO BCTPEYOETCA B
16% caydaes [1, 5]. Mpn atom 50-60% TaKMxX BOAbHBIX COCTABASIOT A€TM A0 10 AeT [1, 3, 6, 7].

MOXXM3HEHHBIM PUCK PA3BUTUI OCAOXKHEHMM B STOM PYAMMEHTOPHOM OPraHe COCTABAJET 4—
6% [8]. Cpean aeTer, NOCTYNAIOLLMX B CTALUMOHAPBLI C KAMHMYECKMMMU CUMMATOMAMM (OCTPOro
xmpotan, B 1,3-1,7%  HADAIOAEHUM  AMATHOCTMPYIOT  30OOAEBAHME,  OOYCAOBAEHHbLIE
OCAOXHEHMIAMM AM [8, 9], TpebyloLMMM ISKCTPEHHOTO OMEepPATMBHOIO BMELLIATEABCTBA
(KpoBOTEYEHME, HEMPOXOAMMOCTD, AMBEPTUKYAUT M Nepdoopaums) [9-12].

AM pacrnoAaraetcs HA MNPOTUMBOOPLIKEEYHOM KPAE MOAB3AOLLHOM KMLLUKM M OBObIMHO
CBODOAHO CBMCQOET B OPIOLLHYIO MOAOCTb, MHOTAQ €0 BEPXYLLKA MPUKPENAIETCH K MYyNO4YHOMY
KOAbLLY, OpbKENKE KMLLEYHMKA MAM APYTUM ORTAHOM OPIOLLIHOM MOAOCTH, YTO MOXET NPUBECTU
K HEMPOXOAMMOCTU. CAMIMCTAS OBOAOHKA AMBEPTUKYAO Mekkeas y 30-80% HocuTeAer AQHHOM
MATOAOTUM COAEPXUT SKTOMUPOBAHHBIE KAETKM XXEAYAKA MAM MOAXKEAYAOHHOM XeAaesbl [2, 11, 13],
4TO OODBACHAET BO3HMKHOBEHME MU3bAIBAEHUS M KMLLEYHOTO KPOBOTEYEHMA. AM MOXeT He
OBHAPYXMBATb CEDS KAMHMYECKM, HO Yy 20-25% MALUMEHTOB C 3TOM MATOAOTMEM PA3BMBAIOTCS
OCTpble xupypruyeckme 3000AEBAHMA, CBA3AHHBIE C OCAOXHEHMUAMMK, KOTOpPble OOBbIMHO
MPOSABASIOTC CAEAYIOLLLEN CUMMTOMOTUKOM: BOAIMM B XXMBOTE, KMLLEYHBIM KPOBOTEYEHMEM U
MPU3HAKAMM KMLLEYHOM HEMPOXOAMMOCTH [14].

HecmoTps HO TO, HTO B AMATHOCTUKE AMBEPTUKYAQ MEKKEASN MCMOAB3YETCS LLEAbIM KOMMAEKC
PA3AMYHBIX  CMELMAAbHBIX  METOAOB  (YABTPA3BYKOBOE WMCCAEAOBOHME OPraAHOB OPIOLLHOM
MOAOCTU, PAAMOHYKAMAHBIM METOA U AP.), ACOMEPALMOHHAS AMATHOCTUMKA ACQHHOW MATOAOTMM
3ATPYAHUTEABHO M COCTABASET 12-25% [11, 14].

B 2% CAyd4aeB AMBEPTUKYA MOXET COXPAHATECH M OOHAPYXMBATLCS MPU XMPYPIMYECKMX
BMELLATEALCTBAX B OPIOLLHOM MOAOCTM Yy AE€TEM PA3HOro BO3PACTA [13]. B TAKMX CAy4asX B
npoLecce MAQHOBbIX onepaumit AM YAQASOT CHMMYABTAHHO, TAK KOK OH MOXET CAYXMTb
MPUYUMHOM PA3HOTO POAQ TIKEALIX OCAOXHEHMM [15-17].

AMBEPTUKYASKTOMMUA MMEET CBOM OCOBEHHOCTU: MPU LLUMPOKOM OCHOBAHMM €70 UAM MpPU
OCAOXHEHMM KMLLIEYHBIM KPOBOTEYEHMEM LLEAECOODPA3HO MNPOBECTU PE3EKUMIO  Y4OCTKO
MOAB3AOLLHOM KMLLIKM BMECTE C AMBEPTUKYAOM C MOCAEAYIOLLIUM HOAOXKEHUEM MEXKMLLIEYHOTO
COYCTbsl, MOCKOAbKY 3PO3MBHbIE M3bABAEHUS MOTYT AOKOAAM3OBATBCH M HA MPUAEXALLLEM
CETMEHTE KMLLKM, OCOBEHHO HAO OpPbDKEEYHOM CTOPOHE. B OOABLLUMHCTBE HEOCAOXHEHHbIX
CAY4OEB YAQETCH PE3ELMPOBATh AMBEPTUKYA MOA YTAOM 45 rpAAYCOB K AAMHHMKY KMLLIEYHOM
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TOYOKM  AAS  MPEAOTBPALLEHUS  CYXEHMS  MNPOCBETA  KMULLKM  MAM  YAQAMTb  MOAOOHO
AMNMNEHAIKTOMMM, ECAU OCHOBAHME AMBEPTUKYACQ HE BoAee 1,5 cm B anameTpe [18].

LLeAb UCCAEAOBAHUSA — MPEACTABUTb CTRYKTYPY OCAOXHEHUIM AMBEPTUKYAC MEKKEAS, METOADI
AMATHOCTUKM U XMPYRIMYECKOTO AEYEHMS.

MaTtepuaasl M MmeToabl. Ha 6a3e XUMPYpPrM4ecKoro OTAEAEHMS AETCKOM TOpPOACKOM
KAMHMYEeCKOM BOAbHMLLI Nel T. HikHero Hosropoaa 3a nepuoa ¢ 2021 no 2023 rr. npoAeyeHo 13
NALMEHTOB C AMBEPTUKYAOM MeEKKEAS, OCAOXHEHHOIO BOCMAAEHMEM (2), Nnepdoopaument (7), u3
HWX C KPOBOTEYEHMEM (5), PA3BUTMEM KMLLIEYHOM HEMPOXOAMMOCTH (2), O TAKXKE B 2 CAYHasX, AM
ObIA B KOYECTBE ONEPALIMOHHON HAXOAKM MPU BbIMOAHEHMM ANMMEHASKTOMMM.

B cTpykTyp€ AOMMHUPOBAAM MOABYMKM, UX ObIAO 11 (85%), A€BOYEK FOCMUTAAMIMPOBAHO 2
(15%). Bo3pacT aAeTen BAPbUMPOBAA OT 5 mecC. A0 16 AeT (8,2314,35).

Bcem OOAbHBIM MPOBOAMAM OCMOTP C OMpPeAeAeHMem OOLLLEro M AOKAABHOTO CTATYyCQq,
BBIMOAHAAM AQBOPATOPHbBIE MCCAEAOBAHMSI (OOLLMM U BUOXMMUYECKMIA AHAAM3 KPOBM, OBLLMIMA
aHaAM3 moym). OLEHKY MOPKEPOB BOCTMAAEHMUSI - AEMKOLMTOB (Le), HEMTPOTOMAOB, CKOPOCTb
oceaaHums sputpoumtos COD, KPeATMHWUHA, MoYeBMHb, C - peaktmBHoro ©6eaka (CPB),
BbIMOAHSIAM C MOMOLLLBIO  YHUAOULMPOBAHHbBIX METOAMK, PA3PABOTAHHBIX AAS MPAKTUHECKOro
3APOBOOXPAHEHMS.

MNPy 9BAEHMAX KULLEYHOM HEMPOXOAMMOCTM  HA3HAYOAM OO30PHYIO PEHTIEHOrPAdOUIO
BPIOLLHOM MOAOCTH, KOTOPAS MOATBEPXKAAAC MATOAOTUIO KULLIEYHMKA.

B COMHUTEABHBIX CAy4QdX MNpPoOBOAMAM Y3M  oOpraHoB OptolHoM noaoctm  (OBbMN)
CTAUMOHAPHBIM — annapatom  Vivid - 7  3KCMEPTHOrO KAQCCA C  MCMOAb3OBOHMEM
BbICOKOYOCTOTHbIX AOTYMKOB: KOHBEKCHOTO (4aCTOTA A0 5 MILL) M AMHEMHOTO (4OCTOTA A0 10 MITL).

NocAe YCTOHOBAEHMS AMATHO3Q YAECTPYKTUBHBIM QMMAEHAMUMTY, (KMLLEYHOE KPOBOTEYEHMEY,
(KMLLIEYHAS HEMPOXOAMMOCTB), C YHETOM TIHKECTU COCTOAHUS, MPOBOAMAM MPEAOMEPALMOHHYIO
MOAFOTOBKY, KOTOPAS AAMAACH OT 30 MMH. AO 34OC.45MMH.

AQNAPOCKOMMYECKM MPOOMEPUPOBAHBI 6 MALMEHTOB, OTKPbLITbIE METOAbI XMPYPIMYECKOTO
AEYEHUS MPUMEHUAM Y 7, U3 HUX: AOCTYN LLINpEHreAs BbIMOAHMAM 3, CPDEAMHHBIE ACNAPOTOMMMU
NPoOBEAEHbl 4 OOAbHbIM, B 3 CAYY4OQ9X, C YY4E€TOM MHTPOOMNEPALMOHHBIX CAOXHOCTEW,
MCMOAB3OBAAM MPUEM KOHBEPCUM. Bpemsd nNpoBeAeHMs onepaumit BAPbBUPOBAAOCH OT 1 A0 3
4OCOB.

B mocaeonepauUmMOHHOM MEPUMOAE BCEM MALMEHTAM HA3HAYAAM KOMMAEKCHOE AeveHue,
BKAIOYAIOLLLEE OHTUOAKTEPUAABHYIO, AE3MHTOKCMKALLMOHHYIO, CUMMTOMATUYECKYIO TEPAMMIO.

MukpoBUoAOTMHECKOE MCCAEAOBAHME BbIMOTA MPOBOAMAM MO OBLLEMPUHATON METOAMKE,
KOTOPAOS BKAIOYOAAO MEPBMYHBIM MOCEB MCCAEAYEMOTO MATEPUAAO HA TBEPAbIE MUTATEAbHbIE
CPEeAbl, MUMTATEAbHbIN BYAbOH, KOK HO CpeAy OOOraLLLEHMS, TMOTAMKOAEBYIO CPEAY AAS BbISBAEHMS
MMUKPOAIPOPUABHBIX BAKTEPUIM. BUMAOBYIO MPUHAAAEXHOCTb OMPEAEAIAM C MCMOAB3OBAHMEM
AP DEPEHLMAABHO-AMATHOCTUHECKMX XPOMOTEHHbIX cpea (Himedia, MHaME) 1 TecT-cuctem
AN DUoxMmmyeckom  maeHtMdpukaumm  (Erba Lachema, Yexwus).  YyBCTBMTEABHOCTb K
OHTUDOMOTUKAM  MUCCAEAOBAAM  AMCK-AMADAIY3HBIM  METOAOM COTAACHO MYK, 2004 r., a B
NOCAEACTBMM COrAaCHO KP «OnpeaeAeHne 4yBCTBUTEABHOCTU K QHTUMMKPOBHbBIM MPEenapaTamy
C MCMOAb30OBAHMEM Cpeabl Mioarep XuHTOH (Himedia, MHAMA), AMCKOB C QHTUMOUMOTUKAMM
OTEeYeCTBEHHOIO M MMMOPTHOIO MPOWM3BOACTBA, OAKTEPUIN M3 MEXAYHAPOAHOM KOAAEKUMM ATCC,
B KQ4YECTBE TECT-LUTAMAMOB.

BUOXMMMHECKYIO MAEHTUCOUKALMIO HEADEPMEHTUPYIOLLLMX BAKTEPUI BBIMOAHAAM C MOMOLLLBIO
Tect-cuctembl  NEFERM  fest 24, AAd  CTOHAQPTM3AUMM  BbISBAEHUS  HYBCTBUTEABHOCTM K
AHTUMOMOTMKAM MCMOAB30BAAM DENSILAMETER, 4TO MO3BOAMAO GOAEE TOYHO BbISBAATH MAOTHOCTb
MMUKPOOHOM  B3BECU.  AMUCK-AMAOAY3HBIM ~ METOA  MCMOAB3OBAAM  AAS  OMPEAEAEHMS
YYBCTBUTEABHOCTU (S) M PEIUCTEHTHOCTHU (R) K QHTUOUMOTUKOM.

lNNocAe NPOBEAEHHOIO AEYEHUS BCE AETU ObIAM BbIMMCAHBI B YAOBAETBOPUTEABHOM COCTOSHMM
AOMOM, CPEAHMN KOMKO-AEHb COCTOBMA 16,32+2,3.

OBpaboTKy  KAMHUKO-OUOXMMMHECKMX  ACHHBIX MALMEHTOB MPOM3BOAMAM C  MOMOLLIBIO
cTatmcTmieckoro naketa Stadiya 8,0, BKAoHAOLLLETO KpuTepU BUAKOKCOHA, BaH aep BapaeHa m
KpUtepms 3HOKOB. KpUTHMHECKMM YPOBHEM AOCTOBEPHOCTM TMPU MPOBEPKE CTATUCTUHECKMX
rmnoTes npmHMmanam p < 0,001.

Pe3yAbTaTbl M 06CyXAeHUA. [10 AGHHBIM TOPOACKOTO XMPYPIMYECKOro ctaumoHapa ¢ 2021
no 2023 rr. BCTPEYAEMOCTb AMBERTUKYA Mekkeas cocTaBmaa 0,96%.

50



OPUTMHAABHbIE UCCAEAOBAHUE ORIGINAL RESEARCH
2024 T.1 Ne 1

B 70% CAy4OeB MATOAOTMIO AMATHOCTUMPOBAAM Y AETEM CTAPLLEM BO3PACTHOM TPYMmbl,
NPEBAAMPOBAAM MAABYMKM (85%).

BOABLLIMHCTBO MOCTYMMBLLIMX B CTAUMOHAP (73%) AOCTABAEHbI BPUrAAOMM CKOPOU MOMOLLIM,
CAMOCTOATEABHO OOPATUAUCH B KAMHUKY 27%.

CpokM OT HOYOAQ 30O0AEBAHMA ObIAM PA3AMYHBIMMK: OT 6 4YOCOB AO 5 CYTOK, B CpeAHem
AQBHOCTb MATOAOIMYECKOrO MPOLLECCO COCTABMAQ 36,4+5,2 Yacos.

Mpn OCMOTPE KAMHUKA KULLEYHOTO KPOBOTEYEHMSA OTMEYEHA Y 7 (54%) MAABYMKOB PA3HbIX
BO3PACTHbIX rpynn (Min=5 mec.- max= 16 AeT) 1 NPOABAIAACH CAADBOCTbIO, BAEAHOCTBIO KOXHbIX
MOKPOBOB, B PIAE CAYHOEB HADAIOACGAM XOAOAHBIM MOT. APTEPUAABHOE ACBAEHME, C Y4ETOM
BO3PACTHOM HOPMbI, BBIAO CHMXKEHO. AETH XXOAOBOAMCH HO BOAM B HUXKHMUX OTAEACX XXMBOTA, M3
OHOMHE3O OTMEYaAM Bypylo MNpUMECH (KpOBb) B CTyae. AQOOPATOPHbIE MCCASAOBOHMUS
MOATBEPXKAOAM HOAMHME AHEMUU CPEAHEM CTEMEHM THKECTU (rEMOTAOBUH - 70 - 89 1/A).

KAMHWKO CTRAHTYAILMOHHOM KMLLIEYHOM HEMPOXOAMMOCTU KOHCTATUPOBAHA Y AEBOYKM 4 AET
M MOABYMKO 2 AEeT. TP OLEHKE COCTOdHMS OBPALLLAAO HO CeBf BHMMAHME HAAMYME PBOTHI,
CXBATKOODOPA3HbIX OOAEM B XMBOTE C HAMPMDKEHMEM MNEPEAHEN OPIOLLIHOM CTEHKM MNpm
MAAbNALMM BO BCeX OTAEAAX. CTyA OblA CKYAHbIM. HO OBG30pHOM PEHTTEHOTPAMME OTMEUAAM
ACHHbIE 30 KMLLIEYHYIO HEMPOXOAMMOCTb (PUCYHOK 1).

PucyHok 1. O630pHas peHTreHorpachusa: yawm Kaoribepa (ykasaHbl CTPEAKAMM)

B 4 CAy4Q8X BbISBUAM KAMHUKY «(OCTPOTO >XMBOTAY, KOTOPAS MPOABASACCH MPU3HOKAMM
MHTOKCUKALMM B BUAE MOBBILLEHMS TEMMEPATYPbI TeAd (t = 38-400C), o3HOOQ, 1-2 KpATHOM PBOTHI.
AETU 3AHUMAAM BbIHY)KAEHHOE MOAOXEHME HA MPABOM BOKy. Mpu OCMOTPE XMBOTA ObIAK
BbIIBAEHbI MOAOXMTEAbHbIE CUMMTOMbI  LLLeTKMHO-BAlomBepra, PuaaToBa, Pa3AOAbLCKOroO,
CuTKOBCKOro, PoB3mHra, OB6pA3LO0BA, MPU3HOKM PA3APOKEHMS OpPKOLLUMHBL. AABOPATOPHbIE
MOKQA3ATEAM CBMAETEABCTBOBAAM O BOCMOAMTEABHOM MpoLEecce B OPIOLLHOM MOAOCTU: Le -
15,95+2,3 10°A, n/g -21,69+1,9 c/a 62,84%1,7, CO3 - 14,5+3,8 mm/4ac CPE - 141,75+4 Mr/A,
MOYEBMHA - 7,35%1,44 MMOAB/A, KpEATUHMHT06,43+1,64 MkMOAB/A (P < 0,001).

B CAOXHBIX CMOPHbIX CAY4QdxX BbIMOAHAAM Y3UM OB, C MNOMOLLBIO KOTOPbIX BbIABASAM:
OHOXOTEHHOE  OKCTPUOPIaHHOE  COAEPXMMOE  MEXAY TMOAXATHIX TMETEAb  KMLLEYHMKA,
NePdOOPALIMOHHbLIM AECOEKT CTEHKM AMMEHAMKCA C OHIXOTEHHBIM COAEPXMMbIM (PUCYHOK 2 —
5).
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PucyHoOKk 2. AOKaAbHOE AH3XOreHHOE 3KCTPAOPraHHOE COAEPXKMMOE MEXAY MOAXKAThIX NeTEeAb
KMLUEYHMKA B MPABOM AQTEPAABHOM KAHAAE B YMEPEHHOM KOAMYecTBe (YKA3AHO CTPEAKO#H)

PucyHok 4. MexxneTAeBoe AH3XOreHHOe COAEPXKMMOE C NyCTbIM OCAAKOM B MPABOH MOAB3AOLLIHOM
06AQCTH, METAU KULLIEYHHMKA MOAXATbI (YKA3AHO CTPEAKAMM)

PucyHok 5. MMeppopaumnoHHbIN APEKT CTEHKM ANNeHAUKCA C AH3XOreHHbIM COAEPXXMMBIM (YKA3aH
CTPEAKO#), BOKPYT - TMIep3XOreHHble TKAHN CAAbHUKA MPU FAHIPEHO3HO- NepcPOPATUBHOM ANMNEHANLUTE
C MECTHbIM NePUTOHNTOM.
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MNpeAonepPALMOHHAS MOATOTOBKA BKAKOYAAQ B CEOS MHADY3MOHHYIO, AE3MHTOKCHUKALLMOHHYIO M
QHTUOAKTEPMAABHYIO TEPANMU. B KayecTBe CTapToBOro Ab-npenaparta B 75% CAy4QEB BbIOUPAAM
MPEACTOBUTEAEN LEJDAAOCMOPUMHOBOTO PAAA. B 13% HABAIOAEHUM MPUMEHIAM AHTUOMOTUKU
NEHULMAAMHOBOTO PIAC (AMOKCULMAAMH), CGMUHOTAMKO3MABI (OMMKALMM) HA3HOYOAM B 12%
CAYyYQEB.

MAUMEHTOM C  (KMLLEYHBIM  KPOBOTEYEHMEM)  AMBEPTUKYA MEKKEAY, OCAOXHEHHbIN
nepdopaLmM, B 5 CAYHAIX YAOAEH C MOMOLLLBIO AMTMPOBAHMS OCHOBAHMY NETAIMM PEaepa. Ha 1
onepaumn NPOBEAEHA KOHBEPCUA HA AQMAPOTOMMIO M3-30 PACMOAOXEHMS NepdoopaLMK Y
OCHOBOHMA AMBEPTUKYAQ, C MOCAEAYIOLLLEM PE3EKUMEN MOCAEAHETO U HAAOXKEHMEM TOHKO-
TOHKOKMLLIEYHOTO AHACTOMO3A (KOHELL-B- KOHELY). B 1 CAydae NpoBEAEHO KPOEBAY pe3ekuma AM
n3 aoctyna LUnpeHreas. AM pACNOAQraAcd HO PACCTOAHMM 46,5 £7,1 CM OT MAEOLLEKAABHOIO
yraa (ULY), pasmepbl 06pa3oBaHms BapbmpoBaam oT 2,0 x1,0 cm A0 7,0 x2,0 cm.

AETIM C UKMLLIEYHOM HEMPOXOAMMOCTBION YCTPOHEHME CMAEYHOro MPOLLECCA, YLLUMBAHME
nepdoopauUmMi KULLIEYHUKA M KPAEBLIE AMBEPTUKYASKTOMMU BbIMOAHIAM U3 COEAMHHBIX AOCTYMOB.
AM pACNOAQraACa HO PACCTOAHMM 27,525,2 cm cm oT ULLY, pasmepom okoao 6,0 x 3,0 cm.

MHTPAONEPALMOHHO, MNPU  KAMHMKE (OCTPOrO >XMBOTAR TAHTPEHO3HbIM  AMBEPTUKYAUT
AMOTHOCTUPOBAOH Y 2-X BOAbHbIX. KpaeBsble pe3eKkumm BbIMOAHIAM U3 AQMNAPOTOMHBIX AOCTYMOB
(LUInpeHreAs, CcpeamMHHas AQNApPOTOMMA). AM pPACMOAQraAcs HAQ PACCTOSHUKM 65 cm ot ULLY,
PA3MEPBI MOCAEAHETO MAKCHMMAABHO COCTaBMAM 10,0 X 5,0 CM.

B 2 CAy4QSX MPUYUMHOM «OCTPOTO >KMBOTAY ABMACH AECTPYKTMBHBIM QANMEHAMLLAT, KOTOPbIN
BMECTE C HeU3IMEHEHHbIM AM, B OAHOM CAy4ae, ObIA YAOAEH METOAOM AUTMPOBAHUA METAEM
Péaepa wn HO 1 onepaumm AMBEPTUKYASKTOMMA  BbIMOAHEHO  KPOEBLBIM  CMNOCOBOM.
Pacnoaoxenne AM 35,4+3,2 cm cm. oT MLLY, MAKCHMMAABHBIM pasmep cocTasma 5,0 x 2,5 cm.

Ha 3aKAKOYMTEABHOM 3TAME OMEepaLMH, C Y4E€TOM MHTPAOMEPALMOHHBIX OCOBEHHOCTEM
(xapakTep BbINOTA, PACMPOCTPAHEHME THOMHO-BOCMAAUTEABHOTO MPOLLECCA U T.A.), 30BMPAAM
BbIMOT HAO BAKTEPUOAOTMHECKOE MCCAEAOBAHME, MPOBOAMAM COHALMM PACTBOPOM METPOTUAQ,
QHTMOOKTEPUAABHBIX MPEMNAPATOB LEJAAOCNOPHMHOBOTO PIAd, OMMHOKAMPOHOBOM KMCAOTBI M
YCTAOHOBAMBOAM APEHOXM B OPIOLLIHYIO MOAOCTb.

AHOAM3 PEIYALTATOB OAKTEPUOAOTMHECKMX MCCAECAOBOHUIM MO3BOAMA BbIAEAMTH BEAYLLLMX
MNATOAOTMYECKMX BO3IDYAUTEAEN, OTHOCALLIMXCS K FPAMOTPULLATEABHOM UAM TPAMIMIOAOXKNTEABHOM
dorope. BblaeAeHHble KYAbTYpPbl OblAM TECTUPOBAHLI HO YYBCTBMTEABHOCTb K HAMOOAEE 4ACTO
ynoTpebAIEMBIM B MEAMATPUYECKOM MPOKTMKE  AHTMOMOTMKOM —  LEedPAAOCMOPMHAM,
3ALLMLLLEHHBIM BETAAOKTAMHBIM AQHTUOUOTUKAM, AMUHOTAMKO3IMAOM. AHOAM3 MOKA3AA, YTO 87%
SHTEPODBAKTEPUN, 72% HEDEPMEHTUMPYIOLLMX OaKTepmMi OblIAM  YYBCTBMTEAbHbI KO BCEM
QHTUOUMOTUKAM.

B nocAeonepaumMoOHHOM NEPUOAE HA3HAYAAM AEYEHME, HAOMPOBAEHHOE HO BEAYLLLEE 3BEHO
MATOAOMMYECKOTO MPOLECCA C KOPPEKUMEN AOMUHUPYIOLLMX CUMMMATOMOB, BKAKOHAIOLLLEE
QOHTUOOKTEPAABHYIK, AE3MHTOKCUKALMOHHYIO, UMMMYHOCTUMYAMPYIOLLLYIO, CUMMATOMATHUHECKYIO
Tepanuio.

B npouecce AeYeHWs CPEAHMM KOMKO-AEHb COCTOBMA 16,32+2,3 cyT. Bce aetn Obian
BbIMMCCOHbI B YAOBAETBOPUTEABHOM COCTOAHMM AOMOM, OCAOXHEHUU B MOCAEOMNEPALMOHHOM
NnepuoAe He OTMEYEHO.

3akAo4eHne

Taknm 0BpPA30M, 30 MOCAEAHUE FTOAbl HOCTOTA AMBEPTUMKYAQ MeEKKEAS B CTPYKTYPE «OCTPOro
>KMBOTA» COCTABMAA 0,96%. Cpean NAToAOrMM AM NPEBAAMPYIOT NepdOPALLUM, OCAOXKHEHHbBIE
KpoBoTEYEHMEM (54%). BO3PpACT MALMEHTOB C KAMHMKOM {KMLLEYHOTO KPOBOTEYEHMS) BAPBUPYET B
LLUMPOKMX MPEAEAAX: OT 5 MeC. A0 16 AeT, Torad KAk DOPMMUPOBAHME CTPAHIYAALLMOHHOM
KULLIEYHOM HEMPOXOAMMOCTM B BOAbLLIENM CTEMEHM CBOMCTBEHHO AETIM MAQALLEN BO3PACTHOM
rpynnbl. AQNApPOTOMHBIE AOCTYMbl MPUMEHSIOT B 54% CAY4QEB, YTO CBA3GHO C HEOBXOAMMOCTBIO
BBIMOAHEHMS CUMYABTOHHBIX OMNEPALMM U THKECThIO MATOAOTMYECKOro npouecca. Kpaesas
PE3EKLMA AMBEPTUKYAQ MEKKEAS, MPU OTKPLITOM AOCTYME U AUTUMPOBAHME NETAIMM PEaepa, npum
AQMAPOCKOMUM, ABAAKOTCSH BEAYLLIUMU XMPYPTUHECKUMU METOACMM.
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BAMSHUE AUCNAA3UN COEAUHUTEABHOMW TKAHU HA PE3YABTAT AEHEHUA
NEPBUMHOTO TPABMATUYHECKOTO BbIBUXA HAAKOAEHHUKA Y AETEU

A.A. Aykaw, A.B. Mnuckaakos

OMCKUIN TOCYAQPCTBEHHBIM MEANLIMHCKMM YHUBEPCUTET, OMCK, POCcHinckas Peaepaums

THE ROLE OF SYSTEMIC INVOLVEMENT OF CONNECTIVE TISSUE IN TRAUMATIC
PATELLAR DISLOCATION IN CHILDREN

A.A. Lukash, A.V. Pisklakov

Omsk State Medical University, Omsk, Russian Federation

Pestlome. B NpeACTOBAEHHOM CTATbE MPUBOAMTCA HALL OMbIT AMATHOCTUKM U A€YEHMS 257 NAUMEHTOB C
BbIBUXOM HOAKOAEHHMKA MPOU3OLLIEALLIMAA MPM TpaBMme. Cpoku HABAIOAEHMS COCTABUAM OT 1 AO 4 AeT. Ha
OCHOBCOHMMU M3YYEHUS OHOMHE3A, KAMHMHYECKMX, PEHTTEHOAOTMYECKMX M MPT  AQHHBIX OBOCHOBBLIBOETCS
HEOBXOAMMOCTb OBCAEAOBOHMS AETEM C MEPBUYHBIM BbIBUXOM HOAKOAEHHWKA HO HAAMYME 3000AEBAHMM
COEAMHUTEABHOM TKOHM, KAK COOKTOPA PUCKA MOBTOPHOMO  BbIBUXA HOAKOAEHHWMKA M CUHAPOMA
TMNEePrNPECCUN  HOAKOAEHHWKA MPW HEBEPHO BbIODPAHHOM TAKTMKE A€YEHMS. [TDEAAOXKEH CATOPUTM
OOCAEAOBOHMA MALMEHTOB C MEPBUYHBIM BbIBUXOM HOAKOAEHHWKA U BAPWMAHTbI ACGABHEMLLIETO AEYEHMS
MALMEHTOB MO PE3YALTATAM AOOOCAEAOBAHMS.

Summary. This article presents our experience in the diagnosis and treatment of 257 patients with
patellar dislocation due to frauma. The follow-up periods ranged from 1 to 4 years. On the basis of
anamnesis, clinical, radiologic, and MRI data, the necessity of examination of children with primary patellar
dislocation for connective tissue diseases as a risk factor for recurrent patellar dislocation and patellar
hyperpression syndrome in case of incorrectly chosen treatment tactics is substantiated. The algorithm of
examination of patients with primary patellar dislocation and opfions for further treatment of patients
based on the results of follow-up examination is proposed.

Key words knee joint, patellar dislocation, connective tissue diseases.

BBeaeHue. 10 CTATUCTUKE MOBPEXAEHMI KOAEHHOTO CyCTaBA BCTpedawTcd B 10-25 % CAy4aeB BCex
TPOBM OMOPHO-ABUITATEABHOrO annapata [1]. NepBoe MEeCTO 3AHUMAIOT MOBPEXAEHMI MEHUCKOB [7], HO
BTOPOM MECTE MO 4YACTOTE BCTPEYAEMOCTM CTOUT MEPBUYHBIA BbIBUX HOAKOAEHHMKA, YTO MO ACHHbLIM
PA3AMYHBIX  OBTOPOB cocTasager oT 10 ao 30% T1pasm [1,4,20,15]. C  KOKAbIM TOAOM  MPOLLEHT
MOCTTPABMATUYECKMX BbIBUXOB HOAKOAEHHMKA YBEAMYMBAETCS M COCTOBAAET MO AQHHbIM AMTEPATYPSLI 0,3-
11,8 % OT BCEX TPABMATUYECKMX BbIBUXOB [11], HO, HECMOTPS HA 3TO, HOMOOAEE M3YY4EHHBIMM OCTAKOTCS
BPOXAEHHbIE  BbIBUXM  HOAKOAEHHWKa  [3,6,10]. HEBO3IMOXHO  AOCTOBEPHO  OOBICHUTL  MPUHUHY
MOCTTPABMATUYECKOTO BbIBUXO HOAKOAEHHMKA, OPUEHTUPYACH HEMOCPEACTBEHHO TOABKO HO OCOBEHHOCTbL
TPOBMbI, B€3 MPMBA3KM BbIBUXA K OCOOEHHOCTIM CTPOEHUS KOAEHHOro cyctasa [2,12,18]. BOAbLLMHCTBO
QBTOPOB MPU3HAET, HYTO BPOXAEHHbLIM BbIBUX HOAAKOAEHHUKA ABASETCH TMPOIBAEHUMEM AMCMAACTUHECKMX
M3MEHEHMM OMOPHO-ABUIATEABHOM CUCTEMbI [2,21,12,18]. MNpK 3TOM TOABKO B €AMHUYHBIX AUTEPATYPHbLIX
MCTOYHMKAX Y OBCAEAOBOHHBIX MALMEHTOB COUTYPUPYET AMArHO3 AMCMIAQ3UA COEAMHUTEABHOM TKAHW [8],
BbISBAEHHAS MPU AOMOAHUTEABHOM TMPOBEAEHUM Yy OBCAEAYEMbIX MALMEHTOB PACLLUMPEHHBIX METOAOB
AMATHOCTUKM. AAS BbICTOBAEHMA AMATHO3Q AMCMACQ3US COEAMHUTEABHOM TKAHW KOMMUTETOM 3KCMEPTOB
NEANATPUYECKOM TPYMMbl "AMCMAQ3MS COEAMHUTEABHOM TKAHWU' MPU POCCUMCKOM HAYYHOM OBLLLECTBE
TepAaneBToB PA3PABOTAHBI PEKOMEHAOLLMM, COTAQCHO KOTOPBIM MPOBOMEPHO BbICTABAATH AQHHbIM AMATHO3
MOCAE MCKAIOHEHMS HACAEACTBEHHbLIX HAPYLLUEHMM COEAMHUTEABHOM TKAHW, BbISBAEHMK BoAee & MAAbIX
BHELLHMX U(MAM) BUCLLEPOABHBIX MPOSBAEHMM CUCTEMHOINO BOBAEYEHUS COEAMHUTEABHOM TKAHWU C
BOBAEYEHMEM TPEX N BOAEE PA3AMYHBIX OPTAHOB M3 PA3HBIX CUCTEM, MPOBEAEHUI AHAAM3A POAOCAOBHOM C
YCTAQHOBAEHMEM AOOAKTA HOKOMAEHMS MPU3HOKOB COEAMHUTEABHOTKAHHOM MATOAOTMM B CEMbBE, U TAKXKE
KEAQTEABHBIM  KPUTEPUMEM  SBASETCS MPOBEAEHME AABOPATOPHOTO OBOCAEAOBOHMA C  BbISBAEHMEM
BOUOXMMUYECKMX MAPKEPOB HAPYLLEHUT METADOAMIMA COEAMHUTEABHOM TKAHM [5].

BOABLLMHCTBO  QOBTOPOB  BMECTO  OMPEAEAEHMS  "AMCAAQ3MM  COEAMHUTEABHOM  TKAHWU'  KMAM
"HOCAEACTBEHHbIE HOPYLUEHUS COEAMHUTEABHOM TKOHU" MOAB3YETCH MOHATUEM (AMCIAO3MI KOAEHHOTO
CYCTABQ), OCHOBBIBASICb HA  PE3YABTATAX OU3MKAAbHBIX OBcAeaoBaHMM [12,15,16]. C  yyetom
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BbILLIECKA3AHHOIO Mbl CHMTAEM HEODOXOAMMbBIM MPOBOAUTL BOAEE YTAYOAEHHOE OBCAEAOBAHME MALMEHTOB
MpPY NOCTYMAEHMM X C AMATHO3OM MOCTTPABMATUYECKMIA BbIBUX HOAKOAEHHUKA C LLEABIO CBOEBPEMEHHOTO
BbISBAEHMS 30OOAEBAHUMM COEAMHUTEABHOM TKAHW KOK TPUITEPHOTO JOOKTOPA  BbIBUXO HOAKOAEHHWKA M
BbIOOP A BEPHOM TAKTUKM AEHEHMS.

Ueab pabotbl — OBOCHOBATb HEOBXOAMMOCTb OOCAEAOBAHMA AETEM C BbIBUXOM HOAKOAEHHMKA,
MPOM3OLLEALLIMM MPU TPABME HA HAAMYME Y HUX MPU3HAKOB CUCTEMHOIO BOBAEYEHMS COEAMHUTEABHOM
TKAHM U OLLEHUTb BAMAHME AMCMAQCTMHECKMX M3MEHEHUM KOAEHHOTO CYCTABO HA PE3YABTAT AEYEHMUS
MEPBUYHOTO BbIBMXA.

KaroyeBbie cA0BA. KOAEHHbINM CyCTAB, BbIBMX HOAKOAEHHMKA, 3Q60AEBAHMI COEAMHUTEABHOM TKAHM.

AAs unTupoBaHus: A.A. Aykail, A.B. Muckaakos. BAUGHME AUCNAA3MM COEAMHUTEABHOM TKAHM
HA PE3YABTAT AEYEHMSA MEPBMYHOTO TPABMATUYECKOIO BLIBUXA HAAKOAEHHUKA YV AETEM.
INNOVATIVE SURGERY ON THE SILK ROAD. 2024. 1.

For citation: A A. Lukash, A.V. Pisklakov. THE ROLE OF SYSTEMIC INVOLVEMENT OF CONNECTIVE TISSUE IN
TRAUMATIC PATELLAR DISLOCATION IN CHILDREN. INNOVATIVE SURGERY ON THE SILK ROAD. 2024. 1.

MaTepuranbl U MeTOoAbI. B AGHHOM paBoTe NPEACTABAEH HALL OMbIT OOCAEAOBAHUS U A€HEHMUA
NOLUMEHTOB C  MEPBMYHLBIM  BbIBUXOM  HOAKOAEHHMKA, MNPOM3IOLLEALLIMM  MNPU  TPABME,
AMATHOCTUYECKMI 1 A€4E€OHBIM AATOPUTM AAS ACHHbBIX MALMEHTOB, O TAKXKE AHAAM3 PE3YABTATOB
AEYEHMA 257 NALMEHTOB B BO3PACTE OT 6 A0 17 AeT B NepmoA € 2014 no 2019 roa.

MNpeobAaaaAn NMAUMEHTbI B BO3pACTE 14-17 AeT. [TALUMEHTbI C BbIBUXOM HAAKOAEHHUKA OblAM
PA3AEAEHbl Ha 3 TPYMMbl: OCHOBHYK KAMHUYECKYIO FPymnmny, B KOTOPOM Yy MNAUMEHTOB ObiAM
BbISBA€HbI MPU3HAKM AMCMAC3MU COEAMHUTEABHOM TKAHU U MPUMEHSAOCH POHHEE OMEPATUBHOE
AEYEHME; TPYMMY KAMHUYECKOTO CPCOBHEHMS, B KOTOPOM Y MALMEHTOB TAK € ObIAM BbISBAEHSI
MPU3HAKM  AMCIAQ3MUM COEAMHUTEABHOM TKAHW, HO MPUMEHIAMCb KOHCEPBATMBHBIE METOADI
AEYEHMS; KOHTPOABHYIO FPYMMY, B KOTOPOM Y NALMEHTOB ObIA BbIBUX HOAKOAEHHUKA BE3 AUCTIAQ3MM
COEAMHUTEABHOM TKAHM.

B OCHOBHOM KAMHMYECKOM Tpynne HOXOAMAOCH 132 MAUMEHTA, B TPyNne KAMHWMYECKOro
CPABHEHMS - 83, B KOHTPOABHOM —42 NAUMEHTA. B NPOLEHTHOM COOTHOLLIEHMM MPEBAAMPOBAAM
AEBOYKM - 184 maumeHToB (72 %), maabimkoB — 73 (28%). (Amarpamma 1). AByCTOPOHHUE BbIBUXM
HOAKOAEHHMKA HABAIOAQAMCH B 23% CAy4QEeB B OCHOBHOW rpynmne M B rpymnne KAMHWYECKOro
CpAaBHeHMs. [peoBAQACHME >KEHCKOM TPOBMbI OBOYCAOBAEHO OCOBEHHOCTIMM CTPOEHMUS
6eAPEHHO-HOAKOAEHHMKOBOTO COYAEHEHMSA.

100
80
60
40
20
0
OCHOBHAA rpynna [rpynna KAMHMYEeCKOro| KOHTPOoAbBHAanA rpynna
cpaBHeHus
O peBoukn 98 63 23
E manbunkm 34 20 19

Anarpamma 1. PacnpeaseAeHne naumMeHTOoB B FPYNNAX rno NOAy

MNpu NepBMYHOM TPOABME AMATHOCTUHECKME MEPONPU[TUMS HA  MOMEHT MOCTYNAEHMS
MAUMEHTA BKAKOYAAM B Ccebs: cOOp CHAMHE3Q, KAMHMYECKMM OCMOTP MALMEHTA, Ae4eBHO-
AMATHOCTUYECKYIO MYHKLUMIO KOAEHHOTO CYCTOBA, PEHTTEHOIPAOMIO KOAEHHOTO CYCTOBA B ABYX
CTAHAQPTHbLIX MPOEKLMIX B MOMEHT MOCTYMNAEHMS MALMEHTA.
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Ha 7-10 CcyTkM C MOMEHTA TPABMbI MO CHATMM OOAEBOTO CHMHAPOMA M YCTPOHEHMMU
remapTpo3a MNAUMEHTAM MPOBOAMAQCH PEHTITEHOrpadoma B Npoekuum no Merchant u MPT
KOAEHHOro CyCTaBd..

Mo pe3syabTaTam OBOCAEAOBAHUSA OLLEHMBAAOCH COCTOSHME KOCTHO-MbILLIEYHBIX CTPYKTYP
KOAEHHOTO  CYCTABA: AMCAOKALMA  HOAKOAEHHMKA, COCTOSHME  COOCTBEHHOM  CBA3KM
HOAKOAEHHUKA, HOAMYME CBOBOAHBIX TEA U MEPEAOMOB, OCOBEHHOCTU CTPOEHMS MbILLLEAKOB U
HOAKOAEHHUKA, PACNOAOXEHME BYrpUCTOCTU BOAbLLIEDEPLLOBOM KOCTU.

Y BCex NAUMEHTOB ObIAO BbISBAEHO MOCTTPOBMATMHECKOE MOBPEXAEHUE MEAMAABHOM
NOTEAAO-CPEMOPAABHOM  CBI3KM C  AQTEPOMO3MLMEN HOAKOAEHHWKA W MMMNPECCUOHHBIN
NeEPEAOM HAPYXXHOTO MbILLLEAKO BeapeHHoM KocTu (Puc.1, Puc. 2).
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PucyHok 1,2. MPT npu3HaKku NOBPeXAEHUS MEANAABHOM NATEAAO-CPEMOPAABHOM CBA3KN M HAPYXXHOTO
MbILLLEAKO 6eAPEeHHOM KOCTH.

CBOBOAHbIE TEAQ KOAEHHOTO CYCTABA ObIAM BbIIBAEHbI B AECATU CAYHASIX MEPBUYHOM TOOBMbI
(Puc.3, Puc.4).

OueHKO AOKOAbHBIX AMCMNAQCTUMYECKMX M3MEHEHMM BKAIOYOAG B CeO0Sl BbIIBAEHWE HE
BO3PACTHbIX OCOBEHHOCTEN CTPOEHMI KOAEHHOTO CYCTOBA: BAABIYCHAS A€DOPMALMA KOAEHHbBIX
CYCTGBOB C AMCMAQ3MEN HAPYXHbBIX MbILLLEAKOB BGeaApeHHOM U BoAbLLEDBEPLIOBOM KOCTEM,
TAYOMHA MbILLLEAKOB BEAPEHHOM KOCTM, TUM HOAKOAEHHMKA MO Bubepry, yroa 4eTbipexrAQBoM
MbiLLLbl Beapa (Yroa "Q"), noaoxeHue OyrpucTocTi OOAbLLEOEPLLOBOM KOCTM, BbISBAEHUE
AMCOAAOHCA MEXAY MEAMAABHOM U AQTEPAABHOM CUAAMM COMPOTMBAEHMS MYyTEM BbIIBAEHMS
NPW3HAKA P, onpeaseAeHme BbICOTbl CTOAHMSE HOAKOAEHHMKA MO nHAekCcy Caton-Deschamps.

MpM  HOAMHYMKM  OTKAOHEHMIM  OT BO3PACTHOM  HOPAMbI  MPOBOAMAOCH  ACAbHeEMLLEE
OBCAEAOBOHME HOA HAAMYME 3AOO0OAEBOHUMM  COEAMHUTEABHOM TKOHM, OCHOBOHHOE HA
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PEKOMEHAALMAX, PA3PABOTAHHBIX KOMUTETOM IKCMEPTOB NEAMATPUHECKOM TPYyMmbl "AMCAAQ3MS
COEAMHUTEABHOM TKAHM" MpU POCCUMCKOM HAYy4HOM OBLLLECTBE TEPAMEBRTOB [7].
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PucyHok 3,4. CBo60AHOE TEAO KOAEHHOIo CycTaBd

AATOPUTM  AMATHOCTUKM  AUCTIAQ3MKM  COEAMHUTEABHOM TKAHW BKAIOYOA B Cebsi mouck
MPWU3HOKOB HOCAEACTBEHHbBIX HOPYLLUEHUM COEAMHUTEABHOM TKAHM, BbISBAEHUE MOABIX BHELLIHMX M
BUCLLEPOAbHbIX  TMPOOSBAEHUM CUCTEMHOTO BOBAEYEHUS COEAMHUTEABHOM  TKAHM, QHAAM3
POAOCAOBHOM. Mbl HE CTABMAM Mepeas COOOM 3AAQHY BbISIBUTb KOHKPETHOE HACAEACTBEHHOE
HOPYLUEHWNE COEAMHUTEABHOM TKAHM; OMPEAEAIAMCH MPOSIBAEHUS CUCTEMHOIO BOBAEYEHMS
COEAMHUTEABHOM TKAHM.

BbISBAEHMA MOABIX BHELLIHWMX U BUCLLEPOABHBIX MPOSBAEHMM MPOBOAMAOCH B ABA 3Tand. Ha
NEPBOM 3TAME MPOBOAMAACH BAAABHAS OLLEHKA BHELLIHMX MPU3HAKOB CUMCTEMHOIO BOBAEYEHMS
COEAMHUTEABHOM  TKOHM, BKAKOYQIOLLLAA YFAYOAEHHbIM  BHELLHM OCMOTP C  BbISBAEHUEM
OKTOAEPMOAbBHBIX MPOSIBAEHMM, MbILLEYHbIX MPOSBAEHMM, KOCTHO-CYCTOBHbIX MPOSBAEHUIM, B TOM
YUCAE  OCMOTPOM  HA  HOAMHME  TUNEPMOOUABHOCTM  CYCTABOB, AMOO  CHAPOMCO
TMNepPMOBUABHOCTM CYCTABOB.

BAAABHAS OLLEHKA BHELLHMX MPU3HAKOB NPEACTABAEHA B TaBAMLE 1 [9].
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Tabamua 1.
BHelUHMEe NpU3HAKKU
BHeLIHWe NpU3HAKMH BaAAbl

BOpPOHKOOBPA3HAA AECOOPMALMS TPYAHOM KAETKM 3.5
KnaeBnaHas AedpopMaLns TPYAHOM KAETKM 2.5
AOANMXOCTEHOMEAMS 2.5
CKOAMO3 2
Kndpbos 2
MMNepMOBUABHOCTb CYCTCBOB 2
MSTOYHO-BAABIYCHAOS KOCOAQMOCTb 2
APAXHOAGKTUAMS 1.5
Apyrme aAedpopmMaumm rPYAHOM KAETKM 1.5
[NAockocTonue 1
TMNEPNUIMEHTALMA KOXKM HOA OCTUCTBIMM OTPOCTKAMM MO3BOHKOB 2
MOBbILLUEHHAS PACTHKMMOCTb KOXM 1.5
SKXMMO3bI, METEXMM, HOCOBbIE KPOBOTEYEHMS nol1.5
KeAaonaHble pyOLsl 1.5
ATpodbmyeckme CTpmm 1.5
«HaTONTBILLIMY HA ThIABHOM MOBEPXHOCTM CTOM 1.5
BrAMMOS BEHO3HAS CETb 1
AHOMAAMM NPOPE3bIBAHMS 3yOOB 2
AMNACTA3 NPAMBIX MbILLILL XKMBOTA 2
[PbPKA MyNOYHAOS 2
[PbPKA MOXOBAS/MOLLOHOYHOS 2
MbILLIEYHAS TMITOTOHMUS 1.5

AMATHOCTUYECKM 3HAYUMbBIMM SBAIAMCH 12 1 Boaee BAAACB. pu Ux HOBOPE MPOBOAMACSH 2
3TAM AMArHOCTUKM.

Ha BTOpOMm 3TOMNE MPOBOAMAACH BAAABHASN OLLEHKO BUCLLEPAAbHBIX MPU3HAKOB CUCTEMHOIO
BOBAEYEHMS COEAMHUTEABHOM TKAHM. AQHHBIM 3TAM BKAIOYOA B cebs mpoBeaeHue KM, DXOKT,
Y3 abaomumHaabHoOEe M Y3M Mo4YeK, KOHCYAbTAUMIO Y3KMX CMELMOAAMCTOB, TAKMX KOK
BEPTEBPOAOT, OTAABMOAOT, KOPAMOAOT, TACTPOIHTEPOAOT, CTOMATOAOT, Hedopoaor, AOP.

BAAABHQOS OLLEHKA BUCLLEPAAbHbBIX MPU3HAKOB MOEACTABAEHA B TAOAMLE 2 [9].

Tabamua 2.
Bucu.epaAbHbl€ NPU3HAKHK
Bucu.epaAbHble NPU3HAKH BaAAbl
OcCTeoneHms BbIPOXKEHHAS/YMEPEHHAS 2.5/2
MNPOAQNC MUTPOABHOTO KAQNAHA/APYIME MOAbIE AHOMOAMM CEPALLA 2
FKOBEHMABHbIN OCTEOXOHAPO3 2
BeptebpobasmAipHas HEAOCTATOYHOCTh 2

Apyrme maable AHOMAAUM CEPALLO 1.5
HecTaBuAbHOCTb LLIEMHOTO OTAEAQ MO3BOHOYHMKA 1.5
MaAbGOOPMALLME COCYAOB 1.5
1.5
1.5

MATOAOMMsS OPraHOB 3PEHMS

ANCAOYHKLMA KEAYEBBIBOAALLIMX MYTEN HA FOOHE AHOMOAMU PA3BUTUS XXEAYHOTO My3bIPS .
PacLumpeHmne KOpHR aopTsl 1
Hedopontos u/mam NTo3bl ARYTMX OPraHoB no 1
PedoAtokcHas 6OAE3Hb 1
CnNOHTAHHbBIM MHEBMOTOPAKC 1
MerakoAoH U/MAK AOAMXOCHTMA no 0.5

ANATHOCTUYECKM 3HAYUMBIMM GBAFAMCH 12 11 Boree BAAAOB MPU BOBAEYEHMM TPEX OPraHOB B
PA3HbIX CUCTEMOX.

Mo pe3yAbTaTaM OBCAEAOBAHMA MPU3HOKM AMCAAQ3NMM COEAMHUTEABHOM TKOHM BbISBAEHBI Y
215 NOUMEHTOB, KOTOPbIE ObiIAM PACMPEAEAEHBI HO OCHOBHYIO TPYMMNY M rPYMNMNYy KAMHUY4ECKOTO
CPOBHEHMS.

NauMEeEHTOM M3 OCHOBHOM T[PYMMbl MPOBOAMAOCH OMEPATMBHOE AEYEHME B OObEME
APTPOCKOMUKM KOAEHHOIO CYCTABA C BbIMOAHEHMEM AQTEPAABHOTO PEAM3A WM LUBOM TO
Yamomoto Ha 10-14 CcyTkn MOCAEe TPABMbI. [TAUMEHTAM B rpynne KAMHUYECKOTO CPCOBHEHMS

60



OPUTMHAABHBIE UCCAEAOBAHUE
2024T.1Ne 1
MPOU3BOAMAACH  MMMOOBUAMZALIMS  TUMCOBBIM ~ AOHIETOM C  TMMAOTOM B MOAOXEHUMU
MOKCHUMOABHOM MEAMAAMIALMU HOAKOAEHHMKA B MOAOXKEHMM PAIMOAHMA CPOKOM A0 6 HEAEAb
C MOCAEAYIOLLEN PA3PABOTKOM KOAEHHOIO CYCTOBA, AEYEHME TAK XE BKAKOYOAAO BbINMOAHEHME
PUIMOAEHEHMS M MACCAXA KYPCAMM. MAUMEHTbI B FPYMNNe KAMHUYECKOTO CPOBHEHMS TAK XE
MOAYYOAM KOHCEPBATUMBHOE AEYEHME 30 MCKAIOYEHMEM ABYX CAYYOEB C HAAMYMEAM CBOBOAHbIX
TEA KOAEHHOTO CYCTOBA M MEPEAOMOM HAPYXHOTO MbILLEAKA OEAPEHHOM KOCTM, KOTOPbIM
MNPOBOAMAOCH ONEPATUBHOE AEYEHME, LLEABIO KOTOPOTO BbIAO YACOAEHUE CBOBOAHOIO TEAQ.
Pe3yAbTATbl MPEAAOKEHHOTO AEYEHMS OLEHMBAAMCH B CPOKM OT 1 AO 4 AET C KOHTPOAbHbIAA
OCMOTPOM B MEPBbIM TOA KOXKAble 3 MecilLd, AJAee pPa3 B 6 mecsiues. Kputepum OUEHKM:
HOAMYME OOAEBOTO  CUHAPOMO, OOBEM  ABMXKEHMM B KOAEHHOM  CYCTOBE, CTEMeHb
BOCCTOHOBAEHMS YETBIDEXTACBOM MbILLILLLI, AQTEPOMO3ULIMS HOAKOAEHHMKA HA  KOHTPOAbHbIX
PEHTTEHOINPAMAMOX, MOBTOPHbIE BbIBMXM HOAKOAEHHMKA.

ORIGINAL RESEARCH

Pe3yAbTaThbl. [1pU OLEHKE CTPOEHMA KOAEHHOrO CYCTOBA Y 215 MAUMEHTOB OblAM BbISBAESHbDI
OTKAOHEHMS OT HOPMBbI, PACCMATPUBAEMbBIE KOK KOCBEHHbIE MPU3HAKM HOAMYMA CUCTEMHOTO
BOBAEYEHMI COEAMHUTEABHOM TKOHM (TADAMLLO 3).

Tabamua 3.
OCOBGEHHOCTU CTPOEHUSA KOAEHHOro CYCTABA
OcHoBHas rpynna fpynna KoHTpOAbHOSA
KAMHU4EeCKOro rpynna
CpaBHEeHuUs
T1N HOAKOAEHHWKA Mo Bubepry 70 % 3 Tna 60 % 3 Tvna 0% 3Tmna
30 % 2 Tvna 40 % 2 Mna 10% 2Tna
0% 11wna 0% 11na 90% 1 1mna
Yroa Q= Bo3pactHom N 30% (n=40) 39% (n=25) 100% (n=42)
Yroa Q > BospactHom N Ha 2° 43% (n= 56) 53% (n=44) 0% (n=0)
Yroa Q> Bo3pactHom N Ha 3 n>° 27% (n=36) 17% (n=14) 0% (n=0)
MpwsHak "P" MOAOXUTEAEH Y MOAOXMUTEAEH Y OTPULLOTEAbHbIM Y
60 % NaUMEHTOB 39 % naumeHToB 100% naumneHTos
MHaekc Caton-Deschamps 70% 1.2-1.4 60% 1.0-14 80% 1.0
30% 1.0 40% 1.0 20 % 0.6

BbiSBAEHHbIE TPW  MPOBEAEHUM COUBMKAABHOTO OBCAEAOBAHMUS
BOBAEYEHMS COEAMHUTEABHOM TKAHM NPEACTABAEHbDI B TAOAMLE Ne4,

MNPEM3HAKKN  CUCTEMHOIO

Tabaumua 4.
BHeLUHWE NPU3HAKHU
OcHoBHas Fpynna KoHTpOAbHas
BHeLLUHWe NPU3HAKH KAMHUYECKOro
rpynna rpynna
CPABHEHMs
BopoHKOOBPA3HAS AEOPMALMI TPYAHOM KAETKM 11% (n=14) 12% (n=10) 2% (n=1)
KnAEBMAHOS A€DOPMALLUS TPYAHOU KAETKM 20% (n=26) 20% (n=17) 0% (n=0)
CKoAMO3 69% (n=91) 64% (n= 53) 7% (n=3)
Kngoos 23% (n=31) 26% (n=22) 0% (n=0)
MTMNepMoBUABHOCTb CYCTABOB 96% (n=127 ) 95% (n=79) 2% (n=1)
M4TOYHO-BAABIYCHOS KOCOAQMNOCTb 68% (n=90) 73%(n= 61) 0% (n=0)
NaockocTonme 76% (n=101) 78% (n=65) 28% (n=12)
MOBbILLEHHAS PACTIKUMOCTb KOXM 76%(n=101) 77% (n= 64) 0% (n=0)
DKXMMO3bI, METEXMU, HOCOBBIE KPOBOTEYEHMS 58%(n=77) 53% (n= 44) 0% (n=0)
ATpodomnieckme cTpmm 2%(n= 2) 0% (n=0) 0% (n=0)
Bruanmas BEHO3HAs CETb 81%(n=107) 90% (n=75) 0% (n=0)
[Pb>KQO MyNo4HAS 82% (n=109) 87% (n=72) 7% (n=3)
IPb>KO MOXOBAsS/MOLLIOHOYHAS 42% (n= 55) 53% (n= 44) 7% (n=3)

N3y4aemas BbIBOPKA NPU CPABHEHMM OCHOBHOM FPYMMbl U FPYMMbl KAMHKMYECKOTO CPABHEHMS
MO BUCLLEPTABHBIM TPU3HAKOM HE MMEET HOPMOABHOTO PACMPEAEAEHMUS, B CBS3U C DTUM AAS
CPOBHEHMUS M3YHAEMbIX FPYMM HOMM BbIAM MCMOAB3OBAHbI HEMNAPAMETPMYECKME CTATUCTHUHECKME
METOAbI.

AAS CTATUCTMHECKOM OBPABOTKM MPUMEHMAM: OMMUCOATEABHAS CTATUCTMKA — MEAMAHQA,
MHTEPKBAPTUABHBIM PA3MOX, AMOKCUMOABHOE M MUHUMMAABHOE 3HQYEHME, CPABHEHME ABYX
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HE3ABUCUMbIX TPYMMN MPOBOAMAOCH MNPU MOMOLLM KpuTepms Koamaroposa-CMUPHOBA.

BAAABI BHELLIHMX MPW3HAKOB CUCTEMHOIO BOBAEYEHUS COEAMHUTEABHOM TKOHW Y MALMEHTOB
OCHOBHOM rpymnnbl 12 (o1 12 A0 13), Y NAUMEHTOB rPynmbl CPABHEHUS (2-9 rpynna) 12,5 (o1 12 Ao
13,5). CTATUCTUHECKM AOCTOBEPHbBIX OTAMYMI B TPYMNAX HE HanaeHo, p>0,1. (Puc. 5).
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PucyHok 5. CpaBHeHMe ocHOBHOM rpynnbi (1) n rpynnbli KAMHU4ECKOro cpaBHeHus (2) no cymme 6aAA0B

BHELUHWI NPU3HAKOB

BAAABI BHELLIHWMX MPU3HOKOB AMCMAQ3MM Y MAUMEHTOB TPYMMbl KAMHUMYECKOrO CPABHEHMS
cocTaBMAM 12,5 (o1 12 A0 13,5), B TO Bpems KAK Y MALMEHTOB rpynmbl C BbiBUXOM 6e3 ACT (4-1
roynna) coctaemam 0 (o1 0 A0 2). CTATUCTUYECKM AOCTOBEPHBIE OTAMYMS B TPYMMAX OYEBUAHSI,

p<0,001. (Puc. 6).
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PucyHok 6. CpaBHeHue BTOpoO# rpynnbl (2) u rpynnbl ¢ BbiBuxom 6e3 ATC (4) no cymme 6AAAOB BHELLUHMIH

NMPU3HAKOB AUCNAQ3UN
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AOMOAHUTEAbHBIE ACHHbIE O BOBAEYEHHOCTU TPEX U BoAee CUCTEM ObIAM MOAYYEHBI HAMM
MEY  MPUMEHEHUM  UHCTPYMEHTAAbHBIX UM QOYHKLIMOHAABHBIX  METOAOB  MCCAEAOBAHMS.
YCTOHOBAEHO, 4TO Y MAUMEHTOB, MOCTYMMBLLMX C TRABMOTUYECKMM BbIBUXOM HOAKOAEHHMKA.
PEMMCTPUPOBAAUCH M3MEHEHMUS, CBA3AHHBIE C HAPYLUEHUIMU MOPFOOAOTUM U CPYHKLMU
BHYTPEHHMX OPraHoB (TABAMLA 5). MpKn 3TOM Yy NMAUMEHTOB C MAEHTUYHBIMKM BO3PACTHLIMMK U
LLEHTUABHBIMM AQHHBIMMU. Y KOTOPBIX MPW CXOXEW TPOABME BbIBUX HE MPOM3OLUEA. MPU3HAKOB
CUCTEMHOTIO BOBAEYEHMI COEAMHUTEABHOM TKOHM HE OTMEYEHO.

Tabamua 5.
Bucu.epaAbHbl€ NPU3HAKHU
OcHOoBHOSA Fpynna KoHTpOAbHOS
BucLepaAbHbIE MPU3HAKM KAMHUYECKOTO
rpynna rpynna
CPOBHEHMUS

OcteoneHus 0% (n=0) 0% (n=0) 0% (n=0)
MPOAQNC MUTPAABHOTO KAQMAHA/APYIME MOAbIE 0% (n=0) 0% (n=0) 0% (n=0)
OHOMOAUM CEPALLD
KOBEHMABHBI OCTEOXOHAPO3 19% (n=25) 12% (n=10) 0% (n=0)
BeptebpobasmaspHAs HEAOCTATOYHOCTb 0% (n=0) 0% (n=0) 0% (n=0)
Apyrme MOAblE GHOMOAMM CEPALLO 22% (n=29) 16% (n=13) 5% (n=2)
HeCcTaBMAbHOCTb LUEMHOIO OTAEAd MO3BOHOYHMKA 27% (n=34) 20% (n=17) 0% (n=0)
MaAbGOOPMALLME COCYAOB 0% (n=0) 0% (n=0) 0% (n=0)
[MATOAOTMS OPITAHOB 3PEHMS 64% (n=84) 58% (n=48) 2% (n=1)
ANCAOYHKLMA SKEAYEBLIBOAALLIMX MNyTEM HA dpoHe 7% (N=9) 8% (n=7) 0% (n=0)
OHOMOAUM PA3BUTHA XXEAYHOTO MY3bIPS
PacLumpeHme KOpHs aopTsl 0% (n=0) 0% (n=0) 0% (n=0)
Hedopontos u/vAm NTo3bl ARYIMX OPraHoOB 4% (n=6) 1% (n=1) 2% (n=1)
PedoAtokCHas BoAesHb 0% (n=0) 0% (n=0) 0% (n=0)
CRNOHTAHHbIM MHEBMOTOPAKC 0% (n=0) 0% (n=0) 0% (n=0)
MerakoAoH U/MAK AOAMXOCHTMA 22% (n=29) 36% (n=30) 0% (n=0)

B ocHoBHOM rpynne cymma 6AAAOB MO BUCLLEPAAbHBIM MPU3HAKAM COCTABMAQ - N=132, 2 (OT
1,5 a0 3.5), B rpynne KAMHUYECKOTO CpPOBHEHM- Nn=83, 1,5 (o1 1,5 ao 3). Cratmctniecku
AOCTOBEPHbIX OTAMYMM B TRYMMAX HE MOAY4YEHO (Puc.7)
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PucyHok 7. CpaBHeHne oCHOBHOM rpynnbl (1) u rpynnbl KAMHM4E€CKOro CpaBHeHUA (2) No cymme 6AAAOB
BMCLLePAAbHbIX MPU3HAKOB AMCMAQ3MM
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B ocHoBHOM rpynne HABAIOAOAM XOPOLLME M OTAMYHBIE PE3YALTATHI, PELLMAMBOB BbIBUXA HE
oTMeYeHo, BOAEBOM CHMHAPOM OTCYTCTBOBAA, Y 1 MAUMEHTA CNyCTd 4 MECALA NOCAE ONepaLmm
MPOM3OLLIAG TPABMA B BUAE MAAEHUT HO KOAEHHbIM CYCTOB C ABAEHUAMM rEMAPTPO3A, MPOAEYEH
KOHCEPBATMBHO, MPU3HAOKOB AQTEPOMO3MUMKU HET. B rpynne KAMHWYECKOrO CPABHEHMA Yy 12
NALMEHTOB OTMEYOAACH TMOBTOPHbIM BbIBUX HOAKOAEHHMKA, B 92 CAY4Od9X - C MNEPEAOMOM
HOPY>XHOTO MBbILLLEAKO BEAPEHHOM KOCTH, Y ABOUX - C MOIBAEHMEM CBOOOAHOIO TEAQ KOAEHHOIO
CYCTABQ, B MOCAEAYIOLLLEM OHM ObIAM MPOOMNEPUPOBAHBI U Y 23 MAUMEHTOB HA KOHTPOAbHbIX
OCMOTPAX OTMEYEHA AAQTEPONO3ULMA U TUNEPMOOUABHOCTE HOAKOAEHHMKA, M3 HUX B
KOHTPOAbBHbIE MEPUOAbI Y 18 MALMEHTOB OTMEHYAACH BOAEBOM CUHAPOM, Y 3 - CTPAX MOBTOPHOrO
BbIBUXA. Y MALMEHTOB KOHTPOALHOM TPYMMbl PELIMAMBBI HE BbIABAEHBI, ¥ 1 MALMEHTA OTMEYEHA
HE3HAYUTEABHAS AQTEPOMO3MLMA HOAKOAEHHUKA Be3 BOAEBOTO CMHAPOMA.

ABYCTOPOHHME BbIBUXM B TEYEHUE TPEX AET OTMEYAAMCH ¥ 31 MAUMEHTA B OCHOBHOM rpynne m
y 18 MAUMEHTOB rPyMmbl KAMHMYECKOrO CPABHEHMS.

B mepBoM rpynne HO OCHOBAHMM LLIKAAbI OLLEHKM PE3YABTATOB AEYEHMS Y BCEX 132 MALMEHTOB
(100%) OTMEYAACH MOAOXKMTEABHBIM PE3YALTAT. B rpymne CpOBHEHMS, KOTOPAd BEAACH
KOHCEPBATMBHO, AEYEHME OKA3AAOCHb YCMELUHbIM TOAbKO y 40 naumeHtoB m3 83 (48%). Mpwm
MOMOLLLM KPUTEPUS X2 CTATUCTUHECKM AOCTOBEPHbBIE OTAMYMSA B TPYMMNAX MOAYYeHbI, P<0,001.

O6GcyXAeHUA. BbiBUX HOAKOAEHHMKQ, MPOU3OLLEALLIMM B PE3YALTATE TPABMbI, MOXET
NOWBECTM K  TMAOXMM  KAMHMYECKMM  UCXOAOM,  BKAIOHOS  PELMAMBUPYIOLLIMA  BbIBMX,
NATEAAOCDEMOPAALHYIO OOAb, HOPYLLEHME CPYHKLMKU CYCTABA M XOHAPOAbHbIE MOPAXEHMS, O
TAKXKE NATEAAODEMOPAAbHBIM ocTeoapTpos [11,19]. Buchner M. 1 COQBTOPbLI OMPEAEANAM, HTO
o6LLLa% YOCTOTA MOBTOPHOIO BbIBUXA MOCAE MEPBMYHOTO BbIBUXA COCTABASET 26%, MPU STOM PUCK
30METHO YBEAMHMBAETCH (AC 52%) y nAUMeEHTOB maaaLle 15 aeT [13].

OBLLEM3BECTHO, YTO CTABUMABHOCTb HOAKOAEHHMKA B KOAEHHOM CyCTaBe obecneymBaeTcs
KOCTHBIMM M MATKOTKAHHBIMM CTPYKTYPaAMmm [11]. Cenyac akTMBHO M3y4AETCS UX B3IAMMOAENCTBUE
M MOKA3ATEAM CTADMABHOCTM KOAEHHOTO CYCTABA. B MMPOBOM MPAKTUKE CYLLLECTBYET MHOXECTBO
CrMocoBoB PACHETA OTKAOHEHMM OT HOPMbI B CTPOEHUM KOAEHHOro cyctasda [14,16]. MNMpou a1OM
Mb| HE HALLAM pABOT, B KOTOPbLIX Obl M3Yy4OAACH MPUYUMHA STUX OTKAOHEHMI. HOAMYME MHOXECTBO
OTKAOHEHMM B OAHOM CYCTOBE YTKEAIET PUCKM MAOXOTO MCXOAQ 3A00AEBAHUA. TaKeAas
BEPTAYXKHOS  AMCMAQ3MA  FBASETCA  HOMOOAEE  BOXKHbBIM  MPEAMKTOPOM  OCTATOYHOM
NATEAAOCDEMOPAABHOM HECTABUABHOCTU MOCAE MU3OAUPOBAHHOM PEKOHCTPYKLMU MEAUAABHOM
nateArnodemMmopanbHoM cBaskm. Tak, Kita K. u COQBTOpbI OMNPEAEAMAM, HTO AAS MALMEHTOB C
THKEAOM  AMUCIMAC3MEN KOAEHHOTO CYCTOBA HEODOXOAMMO MCMOAB3OBATH  AOMOAHUTEAbHBIE
MPOLLEAYPbI CTABUMAM3ALMU HAAKOAEHHUKA, KPOME MNAACTUKM CBA3kM [18]. AO Cumx Mop HeT
€AMHOTO MHEHMUS B OTHOLLIEHMM A€HEOHOM TAKTUKM Y MALMEHTOB C MEPBUYHBIM TPABMATUHECKMM
BBIBUXOM HOAKOAEHHMKa. Tak, Johnson DS M COQBTOPbI, OCHOBLIBAACH HA MMEKLLENCSH
MHJOOPMALMM M KOHCEHCYCE pPABOYMUX TPYMMN, PEKOMEHAYIOT MNPOBEAEHME MEPBUYHOIO
KOHCEPBATMBHOTO AEYEHMA, A BbIMOAHEHME OMEPATUBHOIO AEYEHMA OCTABMUTb HA CAYYAM
PELMAMBUPYIOLLLEN HECTABUMABHOCTHM [17] .

OTKAOHEHUS  AMCMAQCTUMHECKOTO reHe3d OblAM  BbISBAEHbI Yy 215 m3 257 NAUMEHTOB,
MOCTYMMBLLUMX B HALLY KAMHMKY C BMepBble MPOM3OLLEALLMM BbIBUXOM HOAKOAEHHMKA,
CMPOBOLIMPOBAHHBIM ~ TPABMOM; C  HALWLEM TOYKM  3PEHMA, CUCTEMHOE  BOBAEYEHME
COEAMHUTEABHOM TKAHW CAEAYET PACCMATPMBATL HE MPOCTO KAK DOHOBOE COCTOSHME MNP
BbIBUXAX HOAKOAEHHMKA, HO M KOK OCHOBHOM TPUITEPHBIM dOAKTOP M, BO3MOXHO, KOK OCHOBHYIO
NPOBAEMY TPU AEYEHUM DTUX MNALMEHTOB, OLLEHMBAS CTENEHb AMCMAACTUHECKMX M3MEHEHUM
KOAEHHOrO CYCTOBA AA OMPEAEAEHMS TAKTUKM A€YEHMS.

3akAlo4eHune. Takm 0BpPa3oM, OMMPAACH HO BbILLEM3AOXKEHHBIE ACHHBIE, MOXXHO FOBOPMUTH O
HEOBXOAMMOCTHM BoAee MNOoAPOOHOIO OBCAEAOBAHMS AETEM C  MEPBMYHBIM  BbIBUXOM
HOAKOAEHHMKA, BKAIOYAIOLLMM OBA3ATEABHOE MPOBEAEHME MOAPOBHOIO KAMHUYECKOrO OCMOTPA
NAUMEHTA, A€Y4EBOHO-AMATHOCTUHECKOM MYHKLUMM, PEHTTEHONPAOMM KOAEHHOTO CYCTOBA B ABYX
CTAOHAQPTHBIX MPOEKUMAX M B AKCHMAABHOM MNPOEKUMM MPU MOCTYMAEHUMM M HA 5-7 CyTKM C
MOMEHTA TPABMbI, MPT KOAEHHOTO CycTaBA. ONpPEeAEAEHNE BUAO AEYEHMA BO3IMOXKHO TOABKO
MOCAE YTOYHEHUS HOAMYMA MAM OTCYTCTBMA MPEAPACMOACTAIOLLMX K MOBTOPHOMY BbIBUXY MAM
AQTEPOMO3MLMN HAOAKOAEHHMKA PAKTOPOB. HO HALL B3rAfA, KOHCEPBATUBHOE AEYEHUE MOXET
ObITb MOKA3AHO TOABKO MPW OTCYTCTBMU MPU3HAKOB AMCMAQ3MK COEAMHUTEABHOM TKAHW KM MNPWU
HEOCAOXHEHHOM MEPBUMYHOM  BbIBUXE HOAKOAEHHMKA, B OCTAABHbLIX CAYHOSX MOKA3AHO
OMEPATUBHOE AEYEHUS.
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AMUAEMNOAOTUA AETCKOIO OXOrosOro TPABMATUIMA
B PECMTYBAUKE TATAPCTAH

B.U. Moposos!, U.H. Hypmees'!, M.C. lNocneaos?, B.M. AuHbkoBZ, A. Ocunos?

1 KO3OHCKMM TOCYAQPCTBEHHbBIM MEAMLIMHCKMIM YHUBEPCUTET, Ka3aHb, POccuinckas Peaepams
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3 AeTckas ropoAckas BOAbHULLA, AAbMETLEBCK, Poccumckas Peaepauims

EPIDEMIOLOGY OF BURN INJURY IN CHILDREN
IN THE REPUBLIC OF TATARSTAN

V.l. Morozov’, I.N. Nurmeev!, M.S. Pospelov?, V.M. Linkov?, A. Osipov3

' Kazan State Medical University, Kazan, Russian Federation
2 Children's Republican Clinical Hospital, Kazan, Russian Federation
3 Children's City Hospital, Almetyevsk, Russian Federation

MPOBEAEH OHOAM3 OXOrFOBOTO TPOBMATMIMA Y 3165 AE€TEM, MOAYHABLLMX CTOLMOHOPHOE AEYEHME B
MEANLMHCKUX yHpEeXAeHUIX pecnybamkn TatapctaH B 2015-2019 rr. 340 yKA3QHHbBIM MEPUOA OTMEYEHDI
CTAOUABHbIE MOKA3ATEAM 3000A€BAEMOCTM. OCHOBHOM MPUYMHOM OXOFOB SBMAOCH TEPMMYECKOE
BosaemcTeme. Cpean MOCTPOACBLUMX MPEOBACACAM MAABYMKKU. HambBoaee MNOABEPXKEHbLI OXOrOBOMY
TPABMATUIMY AETU BO3PACTHOM MPYMMbl OT 1 A0 3 AET.

AeTn € HOMBOoAEE TIKEAbBIMM MO CTEMEHMU U MAOLLLAAM OXOTOMMU MOAYYOAM AedeHune B cTtaumoHape il
ypoBHa APKE M3 PT B r. KO3aHb, B TO BPEMS KAK APYTMM AETIM MEAMLIMHCKAS MOMOLLL OKO3bIBOAACH B
CTauUMoHapax Il yposHs PecnyBamkn TAtapCTaH.

KAtoueBble cAOBA: AETH, OXKOMM, STMOAOTUSA

The burn injury was analyzed in 3165 children who received inpatient tfreatment in hospitals of the
Republic of Tatarstan in 2015-2019. During this period, stable morbidity rates were noted. The main cause of
burns was thermal damage. Boys predominated among the patients. The most common burn injury occurs
among children in the age group from 1 to 3 years.

Children with the most severe burns in terms of severity and area were treated at the level lll hospital of
the Republican Children's Clinical Hospital of the Ministry of Health of the Republic of Tatarstan in Kazan,
while other children received medical care at level Il hospitals of the Republic of Tatarstan.

Key words: children, burns, etiology

AAf umTupoOBaHuA: Moposos B.M., Hypmees M.H., Mocneaos M.C., AumHbkoB B.M., Ocunos A.
SMMAEMNOAOTUA AETCKOTO OXOIroOBOIroO TPABMATM3MA B PECMYBAUMKE TATAPCTAH. INNOVATIVE
SURGERY ON THE SILK ROAD. 2024. 1.

For citation: Morozov V.., Nurmeyev [.N., Pospelov M.S., Linkov V.M., Osipov A. EPIDEMIOLOGY OF
BURN INJURY IN CHILDREN IN THE REPUBLIC OF TATARSTAN. INNOVATIVE SURGERY ON THE SILK ROAD. 2024.
1.

AKTYQABHOCTb MPOBGAEMBI: TEPMMYECKAST TPABMAO MPEACTOBAIET COBOM KPAMHE AKTYAAbHYIO
MPEOBAEMY AAT MMPOBOTO 3APABOOXPAHEHMS. TAK, KAXKAbIM rOA B Poccumckon Peaepaumm
TEPMMYECKME OXOTOBbIE MOBPEXAEHMUA MOAYHAOT OKOAO 400.000 4eAOBEK, AO MOAOBMHbI M3
KOTOPbIX HECOBEPLLUEHHOAETHME. Hepeako TepMMYEeCKas TPOABMA MPUMBOAMT K CMEPTH
NOCTPOACBLLETO MAM BEAET K MHBAAMAHOCTM C MOTEPEN KAYECTBA XM3HU. CAEAYET OTMETUTD, YTO
PA3BUTME AETCKOM OXOrOBOM POHEBOM MWHADEKUMM OCTAETCS BOXKHEMLLMM  BbI3OBOM B
KOMOYCTUOAOTU.

M3BECTHO, YTO OXXOI MPEACTABAIET COOOM TPABMY KOMMAEKCHOIO XAPAKTEPA, BbI3BAHHYIO
BO3AEMCTBMEM HA TKAHW TEAQ YEAOBEKO BbICOKOM TEeMMNEPATYPbl, XMMMYECKOTO AreHTa,
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JAEKTPUHECKOTO TOKA MAM PAAMALMKM, YTO B KOHEYHOM MUTOME BEAET K PA3PYLLUEHUIO MAM
MOBPEXAEHMIO KAK KOXM, TOK M HMDKEAEXKALLIMX TKAHEM. pU AHAAM3E AETCKOro TPABMATUIMA
ObITOBbIE OXKOrOBbIE MOBPEXAEHMS 3AHMMAIOT AMAMPYIOLLLEE MECTO. Hamboaee 4aCTO BCTPEUHAIOT
TEPMMUYECKME OXOMM BCAEACTBME BO3AEMCTBMA HA TKAHWM pebeHKa ropsyen >XMAKOCTM (nap,
KMMATOK), HOPETOro MPEAMETA (KOHTAKTHbIM OXKOT) M MAGMEHM (OXKOT MAameHH) [8].

Kak npaBMAO, BCE AETM C OXOFOBOM TPOABMOM HYXAQIOTCA B CNELMAAMIMPOBAHHOM
KBAAMCPULLMPOBAHHOM  MEAMULMHCKOM MOMOLLIM, 4TO OOYCAOBAEHO THKEAbIM TEYEHUEM U
POPMUPOBAHMEM MOAMOPTAHHOM HEAOCTATOYHOCTM. TAKAS TOABMA HAPSAY C MEAMLIMHCKOM
COCTOBAAIOLLLEN, MPEACTABAIET CODOM BAXKHYIO COLLMAABHYIO M SKOHOMMYECKYIO NPODBAEMY.

CBOEBpPEMEHHOE M KQAYECTBEHHOM  OKA3AHWME  CMEUMAAM3IMPOBAHHOM  MOMOLLLM
MOCTPOACBLLMM AETIM C OXXOTAMM COXPAHSIET BbICOKYIO OKTYOABHOCTb.

MO AQHHBIM COBPEMEHHOM AMTEPATYPLI B TPYMNMNe TPABM MUPHOTO BPEMEHM TPETLE MECTO
30HMMAIOT OXOTMM, COCTABASS 10-12% oT obLuero koamyecTtsa Tpasm [1-2]. Mpu atom o1 30% A0
50% NopaKaeMOoro KOHTUMHIEHTA COCTABASIOT A€TH [3-5].

HEeEMAAOBOXKHYIO POAb UFPAIOT MHAYCTPUAABHBIE KATACTPOMObI U YPE3BLINAMHBIE CUTYALMM.
Kak caeacTBME, OTMEYAETCS MOCTOAHHbIM POCT YMCAQ CAYYOEB AETCKOM OXOrOBOM TPOBMBbI,
KOTOPAsS COCTABAJET AO MOAOBMHbI BCEX ObITOBLIX TPOBM Y AeTen [1-4]. A€TAAbHOCTb AeTen C
OXOraMM B CTALMOHApPAax Poccum coctasaseT 1,2%, 3aHMMAOS TPETbE MECTO B OTEYECTBEHHOM U
MMPOBOM CTATUCTUKE [4-7].

OXOoru, OAHOKO, IBASIOTCS MPEAOTBPATMMOM COCTABASIOLLLEM B CTRYKTYpPE 3000AEBAEMOCTHU U
CMEPTHOCTU CPEAMN AETEM.

O>Oru, MOAYYEHHbIE B AETCKOM BO3PACTE, MOTYT MPUBOAMTD K HOPYLLEHMIO POCTA OTAEAbHbIX
4YOCTEM TEAQ, HEHOPMOABHOMY PA3BUTUIO BEPXHUX U HMDKHUX KOHEYHOCTEN, AMLLA, LLEUN U APYTUX
yactem T1eada pebenka. Ob6e3obpaxmBalolmMe pPyOLbl, SBAJICh ICTETUMHECKMM AETOEKTOM,
HOPYLUQAKOT MCUXOIMOLMOHAABHOE COCTOIHME PEDEHKA M MPUBOAAT K HOPYLLEHMIO MHTEMDALLMM
AMYHOCTM B OBLLLECTBO.

B AedeHMU BOABHBIX C OXXOTAMM AOCTUIHYTbI 3HAYUTEABHbBIE YCriexm [7]. OAHAKO, HECMOTPSA HA
COBEPLLEHCTBOBAHME  CMNELMAAMIMPOBOHHOM MOMOLLUM M AHTUDAKTEPUAABHOM  TEPANMU,
AETAABHOCTb CPEAM AETEM C TIKEABIMM OXOTAMM OCTAETCS AOCTATOYHO BLICOKOW. [MTpu 3TOM
OTMEYAETCH TEHAEHLMA K €€ POCTY, 4TO CBI3AHO C YBEAMHEHMEM BEPOATHOCTM BO3HWMKHOBEHMS
FTHOMHO-CEMTUYECKMX OCAOXKHEHUM U OCAOXKHEHHOTO TEYEHMS OXXOrOBOM OOAE3HM B YKA3OHHOM
rpynne naumeHTos [7].

LLeAblO UCCAEAOBAHMS BMAOCH M3Y4EHME OXKOTOBOTO TPOBMATU3IMA Y aeTer B Pecnybauke
TOTQPCTAH MO  AQHHBIM  MEXPCOMOHHBIX LLEHTPOB AETCKOM XMPYPRIMUU: TOCYAQPCTBEHHOE
OBTOHOMHOE YHYPEXAEHME 3APABOOXPAHEHMA (TAY 3) «A€TCKA PeCNYDAMKAHCKAS KAMHUMYECKAS
B0AbHMLOY (APKB) muHMCTEPCTBO 3APpaBOOXPAHEHMS Pecnybamkm TatapctaH (FTAY3 «APKB» M3
PT) r. Kasanb (Il ypoBeHb); TAY3 «KOAMCKMM MEAUMLMHCKMM AeTCKuM LeHTP) (KMAL) T.
HabepexHble HYeaHbl (Il ypoBeHb), TAY3 «aeTcKad ropoACKas OOAbHMLA C MEPMHATAAbHBIM
ueHtpomn (AIb ¢ MU) r. HukHekamcek (Il ypoBeHb), TAY3 «ULEHTPAABHAS PAMOHHAS BOABHMLLON
(LLPB) r. AeHnHoropck (Il ypoBeHs).

MaTtepunanbl u MeToAbl: OCYLLLECTBAEH CTPYKTYPHbIN M CTATUCTUYECKMM AHAAM3 MOKA3ATEAEM
MPOBEAEHHOIO AEYEHUI AETEM C OXOFaMM, KOTOPbLIE MOAYHOAM CTALMOHAPHYIO MEAMLIMHCKYIO
nomoLL B FTAY 3 «APKBE» M3 PT r. KasaHb, TAY3 «KKMAL r. HabepesxHble HeAHbl, TAY 3 «AlB ¢ MLy T.
HuxHekamck, TAY 3 LPE r. AeHuHoropck 3a 2015-2019 rr.

B m3y4aemyio rpynny Obian BHeceHbl 3165 aetel B Bo3pacTe 0-17 Aer.

B pamkax HOCTOILLErO MUCCAEAOBAHMS  OCYLLLECTBAEHO  M3Y4YEHME  MEAMLMHCKOM
AOKYMEHTALMN. B KayecTBe 0OBbEKTA MCCAEAOBAHMA AHAAM3Y MOAAEXKAAM CTATUCTUHECKME KAPTHI
BbIOBIBLLUMX M3 CTALMOHAPA M MEAMUMHCKME KAPTbl CTALMOHAPHbLIX OOAbHbBIX, POBHO KAK M
PE3YAbTATb CYAEBOHO-MEAMLMHCKMX IKCNEPTU3 (AyToncuir). AHOAMIMPOBOAM MOA, BO3PACT MU
MAOLLLOAb MOPCXKEHMS.

Pe3yAbTaThbI: [TODOBEAEHHBIM AQHOAM3 CBUAETEABCTBYET O TOM, HTO 3a Nepuoa ¢ 2015 no 2019 rr.
B pecnybAmke TATAPCTAH OTMEYAIOTCA OTHOCUTEABHO CTAOUMAbHBIE MOKA3ATEAM OXOTOBOrO
TPABMATU3IMA, CpeAHee 3Ha4YeHmne 633+42,67 (puc.l).
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PucyHok 1. AHQAM3 AMHOMMKMN OXXOrOBOro TOOBMATU3MA y AeTel B pecnybanke TaTapCTAH 30 NepuoA
2015 -2019 rr.

3a 2015 - 2019 rr. B CTAUMOHAPAOX pecnyBAMKM TATAPRCTAH C OXOraMM PA3AMYHOM MAOLLLOAM
M CTeneHW, MOAyIMAM AeveHme 3165 aeten. M3 Hux 1197 4deaosek (37.8 %) Obian
rOCNUTAAM3MPOBAHBI B cTauMoHap lll-ro yposHg (APKB M3 PT r. Kasansb). 1968 naumeHTos (62,2 %)
C OXKOTAMM MOAYYMAM A€YEHME B CTALLMOHAPAX II-ro YpOBHS (TABA. 1)
Tabamua 1.
ABGCOAIOTHOE KOAMYECTBO BOAbHbIX C OXXOFOMM, MOAYHYUBLUUX CTALLMUOHAPHOE A€YEeHUe
3a 2015-2019 rr.

ATY KOAMYECTBO MALMEHTOB MO FOAOM
2015 2016 2017 2018 2019 Bcero
IFAY3 «APKB»
M3 PT ﬁKowa 223 227 253 268 226 1197
FAY3 «KAMUy r. HabepexxHble HYeAHbI 189 191 221 179 172 952
FAY3 «Al'b ¢ MLy r. HuxHekamck 131 127 125 98 121 602
FAY3 UPE r. AeHmHOropck 65 74 110 68 97 414
MToro 608 619 709 613 616 3165

M3 3165 aeTelt, MOAYYMBLUMX OXOTM, BbIAO 1894 (63,2 %) MAABYMKOB M 1271 (36,8 %) AeBOYEK

(Tabna.2).
Tabamua 2.
PacnpeaAeAeHne 0XXOroBbiX NALMEHTOB NO BO3PACTY U NOAY (abc.).

Bospacrt MaABYUKM AEBOYKM Bcero

AO 28 AHEN 6 6 12

29 AHen - 1 roa 298 216 514

1-3 roaa 817 568 1385

4-6 pet 203 149 352

7-17 net 570 332 902

BCETO 1894 1271 3165

AHOAM3 AQHHBIX MO cTaumoHapam TAY3 «APKB» M3 PT r. Kasanb u TAY3 «Alb ¢ MUy .
HivokHekamcek 3a 2015 — 2019 rr. noKaA3aA, 4TO B 95,4% CAY4OEB MPUHUMHOM OXKOTOBOM TOOABMbI BbIAO
TEPMMYECKOE BO3AEMCTBME. BeayLLier NPUIMHOM TEPMMYECKMX OXOToB B 90,0 % CAY4QEB SBMACH
KOHTQKT C KMMATKOM BCAEACTBME OMPOKMABIBAHMA MOCYAbl C ropsyer nuiLen m Boaon. B 5,0 %
CAY4QOEB OXOMM BO3HUKAAM BCAEACTBME COMPUKOCHOBEHMA C PACKOAEHHBIM MPEAMETOM (YTIOT,
AyXOBKQ, oborpeBaTeab). B 2,2 % CAy4O€B MPUYUHOM OXOroB ObIAO BO3AEMCTBUE XMMMYECKOTO
BELLLeCTBA.

XUMUYECKMMM ArEHTAMM, BbIZBABLLIMMM OXOTM, B OOABLLUMHCTBE CAYYOEB IBAJAMCH ObITOBLIE
XUMMYECKME LLLEAOYM M KMCAOTI.

B 2,3% cAy4aeB OXOrM BGbIAM BbI3BAHbI SAEKTPUHECTBOM. DAEKTPOOXOMM BCTPEYAIOTCS KAK Y
AETEN TPYAHOIO BO3PACTA, TAK U CPEAM MOAPOCTKOB. ECAM OXOMM B rPYAHOM BO3PACTE — 3TO

68



OPUTMHAABHbIE UCCAEAOBAHUE ORIGINAL RESEARCH
2024 T.1 Ne 1

HECYACTHbIM CAY4OM BCAEACTBME HEOCO3HOHHOIO B3AMMOAEMNCTBUA PEBEHKA C OKPYXXAIOLLLMM
MUPOM, TO DAEKTPOOXOTM B MOAPOCTKOBOM TPYMNMNE — 3TO CAEACTBME PUCKOBAHHBIX AEMUCTBUM,
XAPAKTEPHBIX AAf 3TOrO BO3PACTA. HOBUMPAIOLLOS MOMYAIPHOCTb CPEAM MOAPOCTKOB T4ra K
SKCTPUMY M KPACHUBOMY «CEATOU) MHOTAC MOXET CTOMUTb CAMLLIKOM AOPOrO.

AHOAM3 PACNPEAEAEHUST MALMEHTOB MO BO3PACTY MOKA3AA, YTO AETU AO 28 AHEW COCTABMAM
0,4% OT BCEro KOAMYECTBA OBOXOKEHHbIX AeTer (puc.2). MPUYMHOM OXOroB B 3TOM BO3pACTE
ABAFETCH HECODAIOAEHME B3POCABIMKM MEP MPEAOCTOPOXHOCTU MPU YXOAE 30 AETbMM.

AOAS AETEM TPYAHOrO BO3PACTA (29 AHEM — 1TOA) C OXOroBOM TPOBMOM COCTABASET 16,2%
(puc 2). 310 Nepmoa, Koraa pebeHoK BCTYNAET B KOHTAKT C OKPY>XAKOLLMAM MUPOM, HOYUMHAET
MOA3QTb. BOABLLIOS ABUIOTEABHOS OKTMBHOCTb YBEAMYMBAET LLAHCHI BCTPETUTH AreHT, CMOCOOHbIN
BbI3BATb OXKOT. OCHOBHAS MPUYMHA OXKOrOBOM TPOBMbI B 3TOM BO3PACTE — KUMATOK.

HanbBoAbLLAOS AOAT AETEM C OXOrOBOM TPABMOM HAXOAMTCS B BO3PACTHOM rpymnne oT 1 roaa
A0 3 AeT (43,8 %) (puc 2). B aTom BO3pacTe pebeHOK HaYMHAET OKTMBHO ABMIOTbCH M XOAMTb. B
OCHOBHOM B 3TOM BO3PACTE AETM MOAYHAKOT OXOMM MPM OMPOKMABIBOHUM MOCYAbl C ropsyem
MULLLEM UAM KMMFITKOM M KOHTAKTE C PACKAAEHHBIMU MPEAMETOMM.

11,1 % AeTen MOAYHYMAM OXOTMM B BO3PACTE OT 4 AO 6 AET (puC.2). B aTOM BO3pACTE AeTen
MHTEPECYIOT AETKOBOCTAOMEHSIOLLMECH MPEAMETb, MOSTOMY YBEAMYMBAETCH KOAMYECTBO
O>XXOTOB MACOMEHEM.

Ha AOAKO AETEM LLIKOABHOTO M MOAPOCTKOBOrO NMepUoAd npuxoamtcs 28,5% cayvaes (puc 2).
MPWYMHBI OXXOTrOB B 3TOM BO3PACTE PA3HOOOPA3HbIE. BOABLLMHCTBO TPOBM B STOM BO3PACTE AETH
MOAY4QIOT MPU BCTYMAEHUM B CAOXHbIE B3AMMOAEWNCTBUA CO CBEPCTHUMKAMMU U OKPYXKAIOLLLMM
MMUPOM. PUCK M ONACHOCTb MALMEHTAMM ISTOM BO3PACTHOM TPYMMbl BOCAPUMHMMAIOTCA HE B
MOAHOM OBBbEME, HTO MOXET MPMBOAUTL K TIKEABIM OXOTAM. AOAEBOE COOTHOLLIEHME AETEN C
O>XOrOBOM TPABMOM MO BO3PACTY MPEACTABAEHO HO PUCYHKE 2.

[onesoe COOTHOLLEHWE AeTell ¢ OKOroBO TPaBMoK no
BospacTy 3a 2015-2019 rr.
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PucyHok 2. AoAeBoe COOTHOLUEHUE AeTEeHN C OXXOroBoi TPABMOM MO BO3PACTY
3a2015-2019 rr.

KAacCcHdOUKALMS OXOroB MO  CTEMEHM MNOPAXKEHMS MPOBOAMAACH COrAacHO MKB-10.
PacrnpeAeAeHue OXOroB MO CTEMEHAM 3HAYUTEABHO PA3AMYAETCH MEXAY CTaLMoHApOMm lll-ro
ypoBHg (TAY3 «APKB» M3 PT r. KazaHb) 1 ctaumoHapamm lI-ro yposHs.

B TAY3 «APKB» M3 PT naumeHToB C oxxoramum | ctenenm 6biAo 1,1%. YAeAbHbIM BEC OXOros I
ctenenun coctasma 83,0%. Oxoru lll cteneHu coctasmam 15,9%.

B ctaumoHapax ll-ro ypoBHS oxoru | cteneHn otmedaamcs B 21,0%, Il cteneHn - 70,2%, i
crenenu - 8,8%.

B FTAY3 «APKBE» M3 PT Ae4eHme MOAYYOAM NALMEHTbI C BOAEE THKEAOM CTEMEHDBIO OXOrOB, YEM
B CTALMOHApPAX Il-ro ypoBHs (puc. 3).

69



INNOVATIVE SURGERY ON THE SILK ROAD

MEDICAL NEWS OF NORZ SAMARKAND
2024. Vol 1.1Iss 1

CpaBHUTENbHbI aHanus JOoNeBoro COOTHOLLEHWA
rocnuTanusauuii No CTeMeHU 0XKOroBbIX NOPaXeHMI
COOTReTCTEEHHO yporhto JIMNY PT 3a 2016 - 2019 rr.
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PucyHok 3. CpaBHUTEAbHbIH QHAAN3 AOA€BOIrO COOTHOLUEHHUA FOCMUTAAM3ALLMIA MO CTENEHU OXOroBbIX
nopa>keHni COoTBETCTBEHHO ypoBHIo AY PT 3a 2016 - 2019 rr.

B obuien cramciike no pecnybamke TatapcTaH 3a nepumoa ¢ 2016 mo 2019 rr. B
MOAQBASIOLLLEM DOABLLMHCTBE CAY4AEB COCTABASIOT OXOrm Il cteneHn - 75,8% cay4aes. B 10 xe
BpeEMA AOAM OXOroB | um Il cTeEMEHM MAAO OTAMHOAMCH APYr OT Apyra - 122% mn 12,0%
COOTBETCTBEHHO (TAOA. 3).

Tabamua 3.
YAeAbHbIN BeC 0XXoros no ctenenu B PT 3a 2016 - 2019 rr.
2016 2017 2018 2019
1 cTeneHb 14,7% 11,9% 10,6% 11,8%
2 CTeENeHb 75.2% 74,0% 74,7% 79.8%
3 creneHb 10,1% 14,1% 14,7% 8,4%

AHOAM3 OXOrOB MO MAOLLLOAM MOPpAXKeHMa 3a nepmoa ¢ 2016 no 2019 m NpeACTABAEH HA
pucyHke 4. B APKB M3 PT 0XX0Oros C NAOLLLOAbLIO NOpaxkeHUs A0 10% GbiA0 68,4%, oT 11 a0 20% -
12,8%, 6oaee 20% - 18,8%. B ctaumoHapax Il yposHs: A0 10% - 85,1%, o111 A0 20% - 13,0%, BGoaee
20% - 1,9%.

CpaBHUTeNbHbLIN aHanu3 NoNeBOoro COOTHOLWEHNUA
rocnuTanusauui no nnowanu oXoroBbiX NopaxeHUn
COOTBeTCTBeHHOo ypoBH JINY PT 3a 2016 - 2019 IT.
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PucyHok 4. CpaBHUTEAbHbIN AHAAN3 AOAEBOro COOTHOLLUEHMUS rOCIMTAAM3ALMM MO CTENEeHU OXKOroBbIX
nopa>keHni COOTBETCTBEHHO ypoBHIo AMY PT 3a 2016 - 2019 rr.
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HeobxoAMMO OTMETUTb, YTO 3a 2016 - 2019 1. OTMEYAETCH HEKOTOPOE CHMXKEHME KOAMHECTBA
OXOFOB C MAoLLaablo A0 10%: 2016 1. (75.2%) —2019 r. (71,6%) W yBEAMHEHME OXOrOB C
nAoLaablo 6oabLLe 10%: 2016 1. (24,5%) —2019 1. (28,2%).

BbiBOoAbI: B pecrnybamke TATAOPCTOH OTMEYAIOTCH OTHOCUTEABHO CTAOMAbHbLIE MOKA3ATEAM
O>XXOTrOBOM TPABMbI Y A€Ten 3a neproa 2016 - 2019 rr.

OCHOBHOM MPUYMHOM OXXOroB B 95,4% CAY4OEB IBUAOCH TEPMUYECKOE BO3AEMCTBUE.

Hanboaee NOABEP>KEHHbIM K OXXOrOBOMY TOABMATMU3MY BO3PACT OT 1 rOAQ AO 3 A€eT.

30 NOCAEAHME TOAbI B CTPYKTYpPE OXOFOBOrO TPOBMATM3MA OTMEYAETCH TEHAEHLMA K
YBEAMHEHUIO TIKEAbIX OXOFOB CPEAM AETCKOrO HACEAEHMA, 4TO AMKTYEeT HeOBXOAMMOCTb
AQABHEMLLIETO COBEPLUEHCTBOBAHMA  CAYXObl  KOMOYCTMOAOTMM B CUCTEME IKCTPEHHOM
MEAMNLIMHCKOM MOMOLLLM AETIM B Pecnybamke TATApPCTAH.
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AATOPUTM BbIBOPA METOAA OTMEPALLUA NMPU CBULLLEBbIX POPMAX
AHOPEKTAABHOU MAAbPOPMALUN Y AETEU

1.T. Hap6aes

TALLIKEHTCKMIN NEAMATPUHECKMM MEANLMHCKMM MHCTUTYT, TALLKEHT, Y30EeKMCTaH

ALGORITHM FOR SELECTION OF SURGICAL METHOD FOR FISTULUS FORMS OF
ANORECTAL MALFORMATIONS IN CHILDREN

1.T. Narbaev

Tashkent Pediatric Medical Institute, Tashkent, Uzbekistan

Peslome. NpobreMa XMPYPIMYECKOTO AEYEHMI AHOPEKTAABHBIX MOABCDOPMALMM (APM) y AeTEN AO CUX
Nnop He YTPATUACQ CBOEW OKTYAABHOCTM M MPOAOAXAET OCTABATHCH OAHOM M3 HE AO KOHLLO PELLEHHbIX
nPoBAEM KOAOMPOKTOAOTMM AETCKOrO BO3PACTA.

AHOAM3 AUTEPATYPbI, MOCBALLLEHHOM XMPYPIMYECKOM TAKTUKE A€YEHMS AHOPEKTAABHBIX MAABCDOPMALLMM
Yy AETEN MOKA3AA, YTO MPEAAOXEHHbBIE U MCMOAb3YEMbBIE CAATOPUTMbBI OXBATHIBAKOT BCE - KAK BbICOKME M
HU3KME, TAOK CBULLLEBbIE M BE3CBULLLEBBIE GDOPMBI, HOYMHAKTCH AMATHOCTMKOM M 3ABEPLLAKOTCA MOKA3AHMEM
AMLLIb K HEOBXOAMMOCTU ONepAaLMU. YumTbiBas OOABLLOE KOAMYECTBO BAPMAHTOB onepaumi npu APM y
AETEN, O4YEHb BOXKHO HE TOABKO OMPEAEAMTb MOKA3AHME K HWMM, O CO3AAQTb  COATOPUTM
AMPFPEPEHLMPOBAHHOTO M OOOCHOBAHHOIO BbHIGOPA METOAOB OBOLLLEMPUHSATLIX MNEPBUYHO-PAAMKAABHBIX
onepaLmi U UX MOAMCOUKALLMM.

YKa3aHHOEe MoByAMAO HAC K pa3pabotke AAroputma Beibopa metoaa onepaumu MMM w BMAMNM c
MCMOAb3OBOHMEM MOAMAOUKALMI MPUMEHMMO K CBULLLEBBIM POpMam APM y aeTem.

LeAb. YAyYLLEHME PE3YABTATOB XMPYPIMYECKOTO AEYEHMS CBULLLEBBIX CPOPM APM y aAeTen nytem
PA3PABOTKM U MPUMEHEHUI AATOPUTMA BBIDOPA METOAQ MEPBUYHO-PAANKAABHBIX BMELLIATEALCTB.

MaTtepuaar n metoabl. [POAHAAMIMPOBAHBI PE3YABTATBI MPUMEHEHUS AATOPUTMA  OMEPATUBHOTO
AEYEHUS 372 AETEM C HU3KMMM U BbICOKMMMU CBULLLEBBIMKM CDOPMOAMM AHOPEKTAABHOM MOABCDOPMALMK B
BO3pACTE OT 3 Mecaues A0 14 AeT B KamHMke TawlMMK 3a nepmoa ¢ 2010 no 2022 rr.

Pe3yAbTaTbl. ICNOAB30OBAHMEM AATOPUTMA BLIBOPA METOAQ ONEPALLUM MPU CBULLLEBBIX doopMax APM
Yy A€TEN YAOQAOCb AODUTHCH HOUAYYLLIMX PE3YABTATOB MPUMEHEHUA TOKMX METOAOB OMNEepaLyMM KOK:
MPOMEXHOCTHOM () NnepeAHeCArmMTaALHOM (NCAPN) 7 30AHECArUTAABHOM (3CAPN)
QHOPEKTOMPOKTOMAACTUK, O TAKXE OPIOLLIHO-NPOMEXHOCTHOM (BMIMIM) MPOKTOMAQCTUKM, BbIMOAHEHHbIX B
PA3AUYHBIX MOANMTOUKALIMSAX.

3akAoyeHne. AATOPUTM BEIBOPA METOAQ OMEPALLMM MPU CBULLLEBBIX POPMAX APM y AeTelr MO3BOAMA
HE TOABKO OMPEAEAUTb MOKA3AHME K ONEPALMIM B 3ABUCMMOCTM OT POPMbI MOPOKA, HO U AOBUTLCH
XOPOLLUMX PE3YABTATOB XMPYPIMYECKOTO A€4EHMS CBULLLEBBIX POPM APM.

KaroyeBblie cAOBA: GHOPEKTAABHBIE MAABGPOPMALMM Y AETEHM, QATOPUTM BbIBOPA METOAQ ONEepPAaLMH,
E3YALTATHI AEYEHMS.

Abstract. The problem of surgical treatment of anorectal malformations (ARM) in children has not yet
lost its relevance and continues to remain one of the incompletely resolved problems of pediatric
coloproctology.

An analysis of the literature devoted to surgical tactics for the freatment of anorectal malformations in
children showed that the proposed and used algorithms cover all, both high and low, fistula and non-fistula
forms, begin with diagnosis and end with an indication only for the need for surgery.

Considering the large number of options for operations for ARM in children, it is very important not only
to determine the indication for them, but to create an algorithm for a differentiated and informed choice
of methods for conventional primary radical operations and their modifications.

This prompted us fo develop an algorithm for choosing the method of operation for PPP and STD using
modifications applicable to fistulous forms of ARM in children.

Aims. Improving the results of surgical treatment of fistula forms of ARM in children through the
development and application of an algorithm for choosing the method of primary radical interventions.
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Material and methods. The results of using an algorithm for surgical treatment of 372 children with low
and high fistulous forms of anorectal malformation aged from 3 months to 14 years in the TashPMI clinic for
the period from 2010 to 2022 were analyzed.

Results. Using an algorithm for choosing a surgical method for fistulous forms of ARM in children, it was
possible fo achieve the best results from the use of such surgical methods as: perineal (PP), anterior sagittal
(ASARP) and posterior sagittal (PSARP) anorectoplasty, and abdominoperineal (APP) proctoplasty
performed in various modifications.

Conclusions. The algorithm for choosing a surgical method for fistulous forms of ARM in children made it
possible not only to determine the indication for surgery depending on the form of the defect, but also to
achieve good results in the surgical tfreatment of fistulous forms of ARM.

Key words: anorectal malformations in children, algorithm for choosing a surgical method, tfreatment
results.
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AKTYQABHOCTb. AHOPEKTAOABHAS MAAbAPOPMALME (APM) - 3TO BPOXAEHHBIM MOPOK PA3BUTAS,
3AKAIOYAIOLLIMMCA B HE3OBEPLLUEHHOCTH GDOPMMUPOBAHMA HOPYXXHOM KAOOKM U CAOUHKTEPHOTO
annapaTa NPIMon KULLKK, BEAYLLMX K OOPA3ZOBAHMIO PA3HLBIX AOOPM MOPOKOB M AHOMAAMM
PA3BUTUA MPIMOM KULLKM M 30AHEro npoxoAd. PacnpoctpaHeHHoCTb AlP koaebaetcqa B
amanasoHe ot 1:3000 Ao 1:5000 cay4aes xuBopoxaeHui. [1,2,3]. Hanboaee Ttaxeable doOpMbI
MOPOKOB 4ALLLE BCTREYAIOTCH Y MAABYMKOB [4,5,6].

Ceuesble dopmbl APM BCTPEYaIOTCS ropa3A0 Yalle, 4em BeccauLLEeBble, COCTABANS 71%
M3 OBLLEro YMCAQ AHOPEKTAAbHbIX MAABGOOPMALMM, M3 KOTOPLIX OKOAO 50% aesouyek [7.8.9].
NpoBAEMO  XMPYPIMHECKOTO  AEYEHMS  M3Yy4HOEeMOro MOPOKA  PA3BUTUE,  MPMBAEKOAIOLLOSA
MPUCTAABHOE BHUMMOHME UCCAEAOBATEAEM MHOIMME TOAbl, AO CWX MOP HE YTPATUAQ CBOEM
QKTYOABHOCTM U MPOAOAXKCET OCTOBATHCA OAHOM M3 HE AO KOHUQ PELUEHHbIX MNPOBAEM
KOAOMPOKTOAOTMM AETCKOro Bo3pacta. [10,11,12].

Yu4nTbiBOS ©OABLLOE KOAMYECTBO BAPMAHTOB Onepaumi rnpm APM y AeTen, O4eHb BAXHO He
TOABKO OMPEAEAUTb MOKA3AHME K HUM, O AN IDEPEHLMPOBAHHO OBOCHOBATL MEPCOHOAbHbIM
METOAbI OBLLLEMPUHATLIX NEPBUYHO-PAAMKAABHBIX ONEepaLLMit U MX moamdbmkaumi [13,14,15].

M3y4eHME HAYYHOM AUTEPATYPbLI, MOCBILLEHHOM BLIBOPY XMPYPTMHECKOM TAKTKMKKM MNpPwU
AEYEHMUM CAHOPEKTOABHBIX  MOABADOPMALMM Y AETEW, MOKA3OA, 4YTO TMPEAAOXEHHbIE U
MCMOAB3YEMBIE COATOPUTMBI  OXBATLIBAIOT BCE: KAK BbICOKME WM HU3KME, TAK CBULLEBLIE W
Be3CBULLLEBBIE DOPMbI, HOYMHAKOTCE AMATHOCTMKOM M 3ABEPLUAKOTCA MOKA3OHMEM AMLLb K
HEOBXOAMMOCTM onepaLmm [16].

MeTtoa omepauui, B OTAMHME OT QATOPUTMA, HE TAPAHTUPYET AOCTMKEHUS XXEAQEMOTO
pPEe3yAbTATA. TAK, €CAM B PE3IYALTATE MPUMEHEHMA TOTO MAM MHOTO METOAQ AMATHOCTUKM MAM
AEYEHUS LLEAEBOM PE3YALTAT AOCTUIAETCA B 65-74% CAYHOEB, TO OATOPUTM, B OTAMHME OT METOAQ,
IBAIETCH BOAEE TOYHBIM MPEAMUCAHNEM C AOCTMIXKEHUEM PE3YABTATOB AO 90-100% [17].

LLeAb UCCAEAOBAHUA. YAYHLLIEHME PE3YABTATOB XMPYPIMYECKOTO AEYEHMS CBULLLEBBIX GOOPM
APM y aeter nytem paspabotkm M NPUMEHEHMS AATOPUTMA BbIBOPA METOACQ MEPBUYHO-
POAMKOABHBIX BMELLIATEALCTB.

MaTtepuaA u  MeToAbl. [1POBEAEH QAHOAM3 TMNPUMEHEHUS OBLLLENPUHATBIX M HOBbIX
MOANAOULMPOBAHHBIX METOAOB OMEPATUBHBIX BMELLATEABCTBOX Yy 372 AETEM C HU3KMMM U
BbICOKMMM CBULLLEBBIMM GOOPMAMM AHOPEKTAABHOM MAABCDOPMALMM B BO3PACTE OT 3 MECILLEB
AO 14 aeT. C  ULEAbIO YAYHLWEHMS PE3YABTATOB MEPBMYHO-PAAMKAABHBIX OMEPALMA  MPU
QOHOPEKTAABHOM MAABCDOPMALMIX Y AETEM MAUMEHTbI OblAM PA3AEAEHBI HA 2 rpymnnbl. [lepsyto
KOHTPOABHYIO Tpynmny COCTOBMAM 137 AeTen, MNOCTyMMBLLUME C POHEE MNepeHEeCEHHbIMM
XMPYPIMHECKMMM BMELLATEABCTBAMM HO MECTOX M B HOLLEN KAMHMKE 30 nepmoa ¢ 2010 no 2016
., ©6€3 NCNOAb30BAHMA AATOPUTMA BEIDOPA METOAQ OMEPALLMM MPU CBULLLEBLIX ADOPMAX APM y
AeTen. BTropylo OCHOBHYIO rpynny COCTABMAM 235 AETEWN, ONEPUPOBAHHLIX B Mepuoa ¢ 2017 no
2022 Ir., KOTOPbIM MMEHHO B HALUEN KAMHUKE BLINOAHEHbBI ASTEPMUHUPOBAHHBLIE U
MOANCOULMPOBAHHBIE METOAbI C MCMOAB3OBOHUEM AATOPUTMA BbIBOPA KOPPEKLMMU CBULLLEBbIX
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dopm  APM. Bcem AeTdIM, HAPSAY C  PYTMHHBIMKM UM OBLLLEKAMHUYECKMMM  METOACMM
OBCAEAOBOHMSA, MPOBOAMAMCH. MPPUIOrPAdOMS, KOAOCTOrpadousd, doUCTyAoUppUrorpacoms,
SKCKPETOPHAs yporpadous, UMCTorpadoms, ypeteporpadoms, MMKLUMOHHAOS umucTorpadous, ¥Y3n
MOYEBBIAEAUTEABHOTO TPAKTA (MAAOTO TA3A), CKPUHUHI-TECTSI.

Pe3yAbTaTbl. [IDUHLMMBI XMPYPTMYECKOTO A€YEHMA CBMLLLEBBIX FDOPM APM y AeTeM CBEAEHDI K
CAEAYIOLLMM NEPBNYHO-PAAMKAABHBIM ONEPALLMAM:

OOBLLLenpPUHATbIE (MHOTUE U3 HUX BE3 MOAMMDUKALMM HOMK HE MPUMEHIAUCH):

1. MPOMEXKHOCTHBIM AOCTYNOM MO CTOYH-BEHCOH;

2. NIPOMEXHOCTHAS ONepaLLMd NEPEAHNUM CATUTTAAbHBIM AOCTYNOM MO PU3OAK;

3. MPOMEXHOCTHAS ONEPALLMM 3AAHUM CATUTTAABHBIM AOCTYMOM MO MNeHq;

4. TP OMEXHOCTHBIM AOCTYNOM MO COAOMOH;

5. BpIOLWHO-NPOMEXHOCTHAS onepaLLmsi MO POMYQAbAM.

MoandoUUMpPOBAHHbIE:

1. MPOMEXKHOCTHBIM AOCTYNMOM MO CTOYH-BEHCOH B HAOLLIEM MOAMTOUKALLMM;

2. MNepeaHUM CATUTTAABHBIM AOCTYMOM MO PU30AM B MOAMCDUMKALLMKM AEHIOLLIKMHQO;

3. 30AHUM CATUTTAABHBIM (MUHUMOABHBIM) AOCTYMOM MO MNeHa;

4, TIDOMEXHOCTHBIM AOCTYNOM MO COAOMOH B MOAMOUKALLMM AEHIOLLKMHO;

5. KOMBUHMPOBAHHAS  UHTPAPEKTAABHAS  OPIOLLHO-MPOMEXHOCTHAS — onepaums Mo
Pomyaaban-PeBeriHy B MOAMADMKALLMM AEHIOLLIKMHA.

Bce BbILLEM3IAOXKEHHOE, A TAKXKE PE3YALTATbl OHAAM3A COBEPLLEHCTBOBAHMA MNEPBUYHO-
PAAMKOABHBIX ONEPALMM MPU CBULLLEBBIX POPMAX APM y aeTel, MOAYy4EHHbIE B HALLEN paboTe,
NoByAMAO HAC K pPa3pAbOTKE CArOpUTMA BbiIBOpa metoaa onepaumm MMM w BMNMMN ¢
MCMOAb3OBAHMEM MOANCOUKALMA MPUMEHUMO K CBULLLEBBIM CoopMaM APM y aeTemn.

AATOPUTM BIBOPA METOAQ OMNEPALMM MPU CBULLLEBBIX FDOPMAX APM y AeTel MPEeACTOBAEH

Ha pucyHke 1 (Puc.1).
AMHH.»Y
Avacras 3CAPN no
meHee 1cm, Newa

AuacrasHe 3CAPN no

Gonee 2 cm. MeHa

PekTomoLwoHo4YHaR ACAPMN no
ductyna Pusonu

Puc. 1. AAroputm BbIGOPA Me-
TOAQ onepaLmmn NP1 CBHULLLEBbLIX
¢gopmax APM y aeTeii.

OnpefeneHune
ManbHUKN dopmel u
BblcoTel APM

NepuHeansHa
aducryna

Hunskan

Bbicokaa
$opma

PekToypeTpansHaa

$ucryna
PeKToBeanKanbHa
aucryna

BNNMN no
Pomyansgu

BNNMN no
Pomyanegu-
Pebedin

CBULLIEBAA Conyretsylowue Konoctomua |€ ENMAM o Pomyansgi-
POPMAAPM Mook PeGeiiHy smogud.

NeHwolWKKWHa

3CAPN no 3akpblTHe
MeHa KonecTomel

/V

H-
ucryra BaruHaneHan
$uctyna

MegudnKauus
BLicokan MNN no CreyH-
dopma BeHcok MoguduKaLma
BectubynapHaa I'I:API'I no
$ucryna U30NU
3CAPMN no
OnpegeneHue Huakasn NNN no ConomoH B Mewa
AEBOYUKU dopmel 1 dopma mogudUKaumu
Boicotel APM NeHwoWwKKHa Meandnrauma

e
Aducryna
uery Betcon MopguduKayma

NCAPN no
Pusonun
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XoTeAOoCh Obl OTMETUTD, HTO PA3PABOTAHHBIM AATOPUTM HE ABASETCS «naHaueemy. B Boibope
XMPYPIMHECKOM TAKTUKM MPU AEYEHMM CBULLLEBbIX CPOPM AHOPEKTAABHBIX MOABGOOPMALMM Y
AETEN HEODXOAMMO YHYMTbIBATH KAK OMbIT YYPEXKAEHMS, €r0 OCHALLLEHHOCTb M FOTOBHOCTb K
BBIMOAHEHMIO TEX MAM MHbBIX BMELLATEABCTB, TOK M MMETb MHAMBUAYOABHBIM MOAXOA K MALMEHTY B
KOXKAOM KOHKPETHOM CAydYae. [AQBHbIM AOMOAHEHMEM K OATOPUTMY FBAJIOTCA CAEAYIOLLLME
YCAOBMUSA: MPU BbIMOAHEHMM ONEPALMM HEODXOAMMO MCMOAB3OBATH MOHOOCTUMYAITOP C LLEABIO
MAEHTUAOUKALMU 1 MHTPAONEPALMOHHOTO MOHUTOPUPOBAHUA HOPYXHOTO CAOUHKTERA MU MbILLIL
AEBATOPOB; MPEBEHTMBHAS KOAOCTOMMSA, CACAYS MEXAYHAPOAHBIM MPOTOKOACM, AOAXHA
3AKAIO4ATLCA B BbINOAHEHMM (PAZAEABHOM) CUTMOCTOMMM.

O6cyxaeHne. Kak BMAHO M3 CAATOPUTMA BbIBOPA METOAQ OMNepauMM MPU  CBULLLEBLIX
doopmax APM y aAeTel MEPBbIM LLATOM OMPEAEAIETCH MOAOBAS MPUHAAAEXHOCTb MALMEHTOB.
OnpeaeAseTcs BbICOTA CBULLA C PA3BAEAEHMEM HA BbICOKMM M HU3KMA YPOBEHb QTPE3MNM.
BoisBasieTcsl  dpopma  APM  cooTtBeTCTBEHHO KpekeHBeKCckon Kaaccudomkaumn. Caeayet
30METUTb, YTO LLEHTPAABHOE MECTO OATOPUTMA 3AHUMMAET ITAM GOOPMMPOBAHUS MOEBEHTUBHOMN
KOAOCTOMbI. [lpy  OTCYTCTBMM QHYCO WU  KMLLUEYHBIX CBMULLEWM HOA MPOMEXHOCTb MAM B
YPOTEHUTAABHbBIM TPAKT OMPEAEAIETCHS AHOPEKTAABHAS MAAbdpopmauma 6e3 cama. K KOHLY
MNEPBbLIX CYTOK >XM3HM BbIMOAHAETCA KOAOCTOMMA. NAPAAAEABHO MPOBOAUTCH OOCAEAOBOHME AAS
BbISBAEHUSA COMYTCTBYIOLLLEN MATOAOIMM.

Bce BbiCOKME (KOK CBMLLLEBbIE, TOK WM OE3CBULLLEBBIE), MEXYTOHYHbIE, M HU3KME (AMACTA3 OT
KOXM MPOMEXHOCTM A0 CBULLA Boaee 2 cMm.) cbopmbl APM y aeTen, a TAKXKE HAAMYMe
COMYTCTBYIOLLLMX BPOXAEHHbLIX MOPOKOB PA3BUTKA TPeBYIOT 0B043ATEABHOTO COOPMUPOBAHMS
MPEBEHTUBHOM KOAOCTOMMM.

MK NePUHEaABHOM OUCTYAE Y MOABYMKOB C AMACTA3OM OT KOXM MOOMENKHOCTU AO CBULLLO
meHee 1 CM. MPEAMNOYTUTEABHEE BbIMOAHEHME «MUMHUMAABHOMY 3CAPI no lleHa, a npwu
AmacTtase He 6oaee 2 cm. 3CAPIT no MNeHa oBLLLENPUHATEIM METOAOM. NpPU PEKTOMOLLIOHOYHOM
ADUCTYAE HOMBOAEE MPUEMAMMBIM SBAIETCS MCNOAb30BaHME [MCAPIT no Pusoan.

MNpu atpesmm aHyCca C MNEPUHEOAbBHOM OUCTYAOM Yy AEBOYEK C  AMACTA3OM  OT
MPEANOAQraeMOM  AOKOAM3ALMKM  QAHYCA AO CBULLA MeHee 1 CM. MpeAnoYTUTEAbHEE
BbiNoAHEHMe MMM o COAOMOH B MOAMPUKALLMM AEHIOLLIKMHA, A MPU AMACTa3e He BoAee 2 CM
MMM no CToyH-BEHCOH B NPEAAOXKEHHOM HAMU MOAMAOUKALMMU UAM MmoandbumkaLmg NMCAPTT no
PusoAun.

Mpu BECTUBYAIPHOM COUCTYAE C ATPEIMEN 30AHETO MPOXOAQ PEKOMEHAYETCSH BbINMOAHEHME
OHOPEKTOMNAQCTUKM U3 NEPEAHETO UAM 30AHETO CAMTTAOABHOTO aAocTtyna. MMM no CtoyH-beHcoH
u MNCAPIl no PU30OAM B OMUCAHHBLIX HAMM Moamdbukaumsax, a Takke 3CAPIM no [lleHa
OBLLLEMPUHATEIM METOAOM.

MNpu PEKTOYPETPAABHOM U PEKTOBE3MKAABHOM OUCTYACX, A TAKXE BATMHAABHOM M H-
OUCTYAQX, KOTAQ CKACGABIBAETCH BMEYATAEHME O 3HAYUTEABHOM AMACTA3ZE MEXAY MPAMOM
KULLIKOM M MPOMEXKHOCTBIO, ODO3HAYEHO ABYXITAMHAS XMPYPTMYECKAsS KOppeKums. besyCAoBHO
MOKQ3AHO BbINMOAHEHME MPEBEHTMBHOM KOAOCTOMMKM C AGAbHEMLLIEM POAMKOABHOM Oonepaumen.
MepPBbIM LLIATOM, COTAQCHO PA3pPABOTAOHHOMY HOMU OATOPUTMY, TAKXKE ABASETCHS HOAOXEHME
KOAOCTOMBI.

Mcxoaq M3 30AOQHHOTO QATOPUTMA, ACAee, Yepes 2-3 MecialLa TMOCAE KOAOCTOMMM,
BbIMOAHSIOTCS POAMKOABHBIE OMEPALMM. 30 ITO BPEMA TMPOBOAMTCA BECH AMATHOCTUHECKMM
KOMIMAEKC YCTAHOBAEHUS BOPMAHTO OCHOBHOM MAABCDOPMALMU M COYETAHHBIX MOPOKOB
PA3BUTUA.

Onepaumns M3 30AHET0 CAMUTTAABHOTO AOCTYyna Mo [leHa npu pPekTBArMHOAbHOM M H
JOUCTYAOX BO3MOXKHQA, HO BO BCEX CAYHOAX BbIMOAHAETCH MPU CTPOTOM KOHTPOAE (MbILLIEYHOTO
KOMIMAEKCAN, 3AKAIOHOACH B MODMAM3ALMM KMLLKM B MOAOCTM TA3A M OPIOLLHOW MOAOCTHU, €€
HU3BEAEHMU M CPOPMUPOBAHMM HEOOHYCA. KOAOCTOMQ 30KPBIBAAGCH CAEAYIOLLIMM STAMOM.
Takke npu Takmx BApMAHTAX APM Hauboaee mpuemaemomn onepaumen gsagerca bIMM no
PoMyaAbaK.

Mpu PEKTOYPUMHAPHbLIX COYCTbIX CAEAYIOLLLMM LLATOM GATOPUTMA FBASETCH MPOBEAEHME
BPIOLLHO-MPOMEXKHOCTHOM MPOKTOMAACTMKM MO POMYQAbAM- PeBerHy.

ECcAm nNpu BE3MKAABHOM OUCTYAE ACQHHOA OMNepaums OKA3AAOChb OAQronpuaTHoOM, TO
HEAOCTATKM CrocoBa B BMAE: OFPAHMYEHHbIM AOCTYM K CBMLLLY, BBIAEAEHME MYyOOPEKTAABHOM
NeTAM M POPMUPOBAHUE BHYTPU HEE KAHOAQO BbINMOAHIAOCH BCAEMYIO, MOBPEXAOAACH YPETPQ,
MOAO BHUMOHMA YAEAIAOCH HAPYXHBIM OHOABHBIM CAOUMHKTEPAM, HOMDOAEE MPUEMAEMOM MPU
PEKTOYPETPAABHOM CPUCTYAE OKA3AAACH ONepaUmd KOMOUHMPOBAHHAN MHTPAPEKTAAbHAS BT
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no Pomyaabam- PeberHy B moandomkaumm AeHIOWKMHA. [py 3TOM  YAQAOCb XOPOLLIO
BU3YOAMIMPOBATb MYOOPEKTAABHYIO METAKD U 3HAYUTEABHO YMEHBLLUMTE YACTOTY MOBPEXAEHMA U
OPMUPOBAHUA  AMBEPTUKYAD  YPETPbI, MUHUMM3MPOBATE  TPOBMATU3IALMIO  MbILLIEYHOTO
KOMMAEKCA MPIMOMN KMLLIKM, MbILLILL HOPYXHOIO AHAABHOTO CAOUMHKTEPA. Y AQAOCH HOBAIOAOQTL 30
COKpaLLLeHNeM MYOOPEKTAABHOM METAM M OLLEHMBATb €€ DYHKLMOHAABHYIO COKPATMMOCTb, O
TAKXKE BbIMOAHSTb HU3BEAEHME KMLLIKM TOYHO B LLEHTPE MbILLEYHOTO KOMMAEKCA.

3akAodeHne. TakKMm 0BPA3OM, MPEAAOXKEHHBIM AATOPUTM BbIBOPA METOAC ONepaLmm MNpu
CBMLLLEBbIX POPMAX APM y AeTel MO3BOAMA HE TOABKO OMPEAEAUTb MOKA3AHME K ONEePALUIM B
30BUCHMMOCTM OT CPOPMbI MOPOKA, HO U AMAPAEPEHUMPOBAHHO OBOCHOBATH MEPCOHAALHbIM
METOA OBLLEMPUHSTBIX MEPBUYHO-PAAMKAAbHBIX OMEPALMM U MX MOAMCOUKALMKA C yHETOM
QHAAM3A HOCTOTbI M XAPAKTEPA OCAOXKHEHMM B MOCAEONEPALMOHHOM MEPUOAE, COMYTCTBYIOLLIMX
MOPOKOB, MOPAOAOCTMHECKOM M ADYHKLUMOHOABHOM XAPAKTEPUCTUKM MPOBEAEHHOTO HAMM
MCCAEAOBOHMA. [IOMMEHEHMEM  OATOPUTMA  YAOAOCb AODUTLCS XOPOLLMX  PE3YAbTATOB
XMPYPIMHYECKOTO AEYEHMA CBULLLEBBIX FDOPM APM 1 YAYYLLIMTE KOYECTBO XXM3HM AETEMN.
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COBPEMEHHbIE OCOBEHHOCTU HEKPOTU3UPYIOLLLETO SHTEPOKOAUTA
HOBOPOXXAEHHbIX AETEM

M.N.Pa3uH, B.A.Cko6eaes, H.K.Cyxux, M.A.baTtypos, A.B. CMupHoB, B.A.MaxHeBa

KnpoBCKMIM FOCYAQPCBEHHbBIM MEAMUMHCKMIM YHUBEPCUTET, KnpoBs, Poccumckas Peaepaums

MODERN FEATURES OF NECROTISING ENTEROCOLITIS IN NEWBORNS
M.P.Razin, V.A.Skobelev, N.K.Sukhikh, M.A.Baturov, A.V.Smirnov, V.A.Mahneva

Kirov State Medical University, Kirov, Russian Federation

Pe3lome. BONpoChl HEKPOTUIMPYIOLLLETO SHTEPOKOAUTA (HIK) HOBOPOXKAEHHBIX OCTAKOTCH AKTYAABHBIMM
AAS AETCKOM XMPYPTUK. LLeAb MCCAEAOBAHUSA: ONTUMM3ALMT AMATHOCTUHECKUX MEPOMPUATUM U YAYHLLIEHUE
PE3YALTATOB Ae4eHMas HIK y aeter. Matepuaa m meTtoabl. [TpoBeaeH CAEMNOM PETPOCMEKTMBHLIM AHAAM3
AMATHOCTUKM U A€4EHMA 112 HOBOPOXKAEHHBIX C H3K, A€YMBLLMXCS B KAMHUKE AETCKOM XMPYpPTrm KMpOBCKOro
FMY. MaTtepraA QHAOAM3MPOBAACS MO BPEMEHHBIM Neproaam: 1 — 1996-2001 (17 naumeHTtos), 2 — 2002-2006
(10 naumentos), 3 — 2007-2012 (21 naumenT), 4 — 2013-2017 (17 naumeHrtos), 5 — 2018-2022 (47 NAUMEHTOB).
Pe3syabtarthl. BeiseaeHO, 4TO HOK mmeetr ocobeHHOCTM HO COBPEMEHHOM ITAME: AMHOMMUYECKOE CHVKEHME
reCTALMOHHOIO BO3PACTA M MACChHI TEAQ MPU POXKAEHUM; YBEAMHEHUE OCAOXKHEHHbBIX BEPEMEHHOCTEN AO
100%; OTHOCUTEABHOE YMEHbBLLIEHWME COMYTCTBYIOLLLEN MHADEKLIMOHHOM MATOAOTMM. KpOME TOro, 3BOAKOLMSA
peweHns npobaembl HIK NpumBEAd K YBEAMHEHMIO KOMKO-AHA M CTOMKOMY CHMXKEHMIO AETAABHOCTM
MAOUMEHTOB HECMOTPS HA  CYLLLECTBEHHbIE  UMAOPbI  TIHKEABIX  OCAOXHEHMM  (MHADEKUMOHHBIX U
pecnmpaTtopHbix). 3akatodeHne. CHUMXEHME B AMHAMMKE TECTALUMOHHOIO BO3PACTA M MACCHI TEAQ MPU
POXAEHMM BOAbHBIX C H3K, POCT CAY4OEB OTArOLLLEHHOW BEPEMEHHOCTM M COMYTCTBYIOLLLEM MATOAOTUU, C
OAHOM CTOPOHbBI, U YAYYLUEHME OPFAHM3ALMOHHBIX U AEYEOHO-AMATHOCTUYECKMX MEPOMPUATUM (BKAIOHAS
OMEPATUBHYIO TOAKTMKY), C APYFOM CTOPOHbI, MPMBEAM K CHMXKEHMIO AETAABHOCTM B AMHOMMKE C
BOAHOOOPA3HLIM XAPAKTEPOM KPUBOM. 3ACOUKCUPOBAHHbLIM MOABEM MOCAEAHETO CETMEHTA CBTOPSI
CBA3bIBAIOT C ABYKPATHbIM POCTOM 3a60AeBaemocTt HIK B KMPOBCKOM OBAQCTHM 30 MOCAEAHME TOABI.

KAloyeBble CAOBA: HEKPOTUIMPYIOLLIMI DHTEPOKOAUT, HOBOPOXKAEHHbIE, ONEPATUBHOE AEYEHME

Summary. The issues of necrotizing enterocolitis (NEC) in newborns remain relevant for pediatric
surgery. Purpose of the study: optimization of diagnostic measures and improvement of treatment results for
NEC in children. Material and methods. A blind retrospective analysis of the diagnosis and treatment of 112
newborns with NEC treated in the pediatric surgery clinic of the Kirov State Medical University was carried
out. The material was analyzed by time periods: 1 - 1996-2001 (17 patients), 2 — 2002-2006 (10 patients), 3 —
2007-2012 (21 patients), 4 — 2013-2017 (17 patients), 5 — 2018- 2022 (47 patients). Results. It was revealed that
NEC has features at the present stage: dynamic decrease in gestational age and birth weight; increase in
complicated pregnancies up to 100%; relative reduction in concomitant infectious pathology. In addition,
the evolution of the solution to the problem of NEC has led to an increase in bed days and a persistent
decrease in patient mortality despite significant numbers of severe complications (infectious and
respiratory). Conclusion. A decrease in the dynamics of gestational age and body weight at birth of
patients with NEC, an increase in cases of complicated pregnancies and concomitant pathologies on the
one hand, and an improvement in organizational and therapeutic and diagnostic measures (including
surgical tactics) on the other hand led to a decrease in mortality in dynamics with a wavy nature of the
curve. The authors associate the recorded rise in the latter segment with a twofold increase in the
incidence of NEC in the Kirov region in recent years.

Key words: necrotizing enterocolitis, newborns, surgery
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BeBeaseHHne. [Npobrema HEKPOTUIMPYIOLLLETO SHTEPOKOAMTA (H3K) y HOBOPOXAEHHBIX AETEWM
HE CXOAMT CO CTPAHML, CAELMOAAbHOM nedaTtn. Takas Cutyaums OOYCAOBAEHA TPYAHOCTAMM
POHHEN AMATHOCTUKM H3K, HEOAHO3HAYHOCTBIO MPEAAOXEHHbBIX CXEM ITUOAOIMM U MATOrEHe3d
3TOro 3000AEBAHMS, €70 YACTBIMMU THKEABIMM OCAOXKHEHMAMM U, KAOK CAEACTBME, MOKA €eLLle
BbICOKMMM  TMOKA3ATEAIMM  AETOABHOCTHM,  ACCOUMMPOBAHHBIMM  C  MPOAOAXKAIOLLLMMCS
YBEAMYEHNEM HOBOPOXKAEHHBIX C HEKPOTU3MPYIOLLLUM DHTEPOKOAMTOM [1, 2]. HOL 0BOBLLEHHBIM
NPAKTUHECKMM ONbIT BKAIOYMA B CEDY 27 AeT AMATHOCTUKM 1 AedeHnd HOK.

LLeAb: OMTUAMM3ALLME AMATHOCTUHECKMX MEPOMPUITUIN U YAYHLLEHUE PE3YABTATOB Ae4YeHMa HOK
Y HOBOPOXAEHHbIX AETEN.

MaTepuaabl U MeTOoAbl. [IPDOBEAEH CAEMOM PETPOCMEKTMBHBIM OHAAM3 AMOTHOCTUKM MU
AeYEHMS 112 HOBOPOXAEHHbIX C H3K, AEYMBLLIMXCA B KAMHMKE AETCKOM xmpyprim PIEOY BO
Kuposckoro TMY Munsapasa Poccum Ha 6asze KOTbY3 OAKBE B mepuoa ¢ 1996 no 2022 roabl. Y
BCEX AETEM BbIMOAHIAMCb AHAMHECTMHECKME, OBLLEKAMHMYECKME, DUMOXMMMUYECKME, AYYEBbLIE,
MHCTPYMEHTAOAbHBIE METOABI AMATHOCTUKKM. BCce BOAbHbIE MOAY4OAM MOKA3AHHOE KOMMAEKCHOE
(BKAKOHOS OMEpPATUBHOE) AeyYeHMEe. AHAAMBMPOBAAMCH TAKME MOKA3ATEAM KAK CPOK rectaumu,
MQOCCQa  MNpU  POXAEHUM, TedyeHne OepemMeHHOCTM, COMYTCTBYIOLLLAS MATOAOIMS,  BMAbI
MNPOBEAEHHOTO A€YEHMSA, OOLLLMM 1 PEAHMMALLMOHHBIM KOMKO-AEHb, OCAOXKHEHMA N AETAABHOCTb.

MaTtepmaA QHOAMIMPOBAACS MO PA3AMYHBIM BPEMEHHBIM Mepuoaam: 1 — 1996-2001 (17
naumeHTtos), 2 — 2002-2006 (10 naumeHTos), 3 — 2007-2012 (21 naumeHTt), 4 — 2013-2017 (17
naupeHTtos), 5 - 2018-2022 (47 naumenHtoB). CTATUCTMYECKME PACYETbI BbIMOAHEHbBI HAO

MEPCOHAABHOM KOMIMbIOTEPE C MCMOAb3OBAHMEM MPUMAOXKEHMS Microsoft Excel m naketa
CTATUCTMYECKOTO QHAAM3A AQHHbLIX Statistica 10.0 for Windows (Stafinc., USA). ToAy4yeHHble
NapameTpbl  0BpAaBATEIBOAMCL C  MCMOAb3OBAHMEM METOAQ BAPUALIMOHHOM  CTATUCTUKM,
BBIYMCAIAM BEAMYMHY MPOOCTOM CPEAHEN APUAOMETMHECKOM (M) 1 ee CTAHAQPTHOM OLLIMBKKM (mM).
YpoBEeHb CTATUCTUHECKOM 3HAYMMOCTHU BbIA 3adPUKCUMPOBAH Npu p <0,05.

Pe3yAbTaTbl. B cpeaHem MOCTPOACBLLME AETU POAMAMCH HA Cpoke rectaumm ot 20 A0 41
Heaeam (M=28), maccomn ot 530 ao 4300 rpammos (M=1798). Neproas BepemeHHOCTH Obla
OTArOLLLEH Y 95% XEHLWMH (BOABLLUMHCTBO — MHADEKLMOHHBIMM 3000AEBAHMAMM). BOABLLMHCTBO
BOAbHbIX MMEAWN TKEABIE COMYTCTBYIOLLME 3AOOAEBAHMA M OCAOXKHEHMS: HU3KASA, O4EHb HM3KAS,
3KCTPEMAABHO HM3KAS macca (74,5), BHyTpuyTpoOHbIM cencuc (53,8%), PAC u Aero4Has
mnepteHsms  (no  25,5%), HereHepaAM3OBAHHbIE MHADEKUMOHHbIE 3a6oaeBanus  (18,5%).
BpPOXAEHHbIE MOPOKMU PA3BUTUA AMATHOCTMPOBAHLI Y 28,1% HOBOPOXAEHHBIX. ITU CpEAHME
ACHHble 0e3 y4eTa XPOHOAOTMHECKMX MNEPUOAOB B LLEAOM COOTBETCTBYIOT AQHHBIM  APYIMX
nccaeaosateaem [3-6]. ECAM Xe y4UTbIBOTb AMHOMMKKY M3IMEHEHMs ocobeHHocTten HOK BO
BPEMEHM, TO BbIIBASIOTCH CAECAYIOLLIME 30KOHOMEPHOCTM.

B mepBOM BPEMEHHOM OTPE3KE FECTALLMOHHbIM BO3PACT BOAbHbBIX BAPBUPOBAA B MPUMAEAOX
30-41 Hea. (M=33); K 4YeTBEPTOMY XPOHOAOIMYECKOMY MNEPUOAY OH CHM3UACH AO 23-36 HeA.
(M=31); domkcaLm M3MEHEHMI COCTOSIACOCH B MNITOM Neproae (24-38 Hea., M=32).

Macca ©OOoAbHbIX MpPU  POXAEHUKM KOAeBaaach o1 1245-4300 r HO NEepBOM CpoOkKe
MCCAEAOBAHMA (M=2475); K 4eTBEPTOMY OTPE3KY BLEMEHM OHA CYLLLECTBEHHO CHM3MAACH (550-
2370 r, M=1800); HO MOCAEAHEM CPOKE MPOM3OLLAO eLLe BoAbLLeE yCyrybaeHue TpeHaa (530-
3530, M=1698).

Y NOAQBASIOLLLETO BOABLLUMHCTBA MmaTepen npobaHAOB BepeMEHHOCTb BbIAQ OTAroLLLEHA (M B
MEPBYIO O4YeEpPEAb MHADEKUMOHHBIMKM doakTopamu): oT 21% B nepsom nepuoae a0 100%
BepeMeEHHOCTEN B MOCAEAHEM.

B AMHOMMKE XAPAKTEPHO HEKOTOPOE U3MEHEHME CMEKTPA COMYTCTBYIOLLLEM MATOAOTMU. ECAM
HOYOAO MCCAEAOBOHMA XAPAKTEPM3OBAAOCH POAOBOM TPABMOM Y MOAOBMHBI OOAbHBIX (54,5%),
BHYTPMYTPOOHbIM cencucom y 70% u oTCyTCTBMEM OOABHBIX C O4EHb HMU3KOM U IKCTPEMOABHO
HU3KOM MACCOM TeAd, TO B TIOCAEAYIOLLLEM ObIAM  BbISBAEHbI M3MEHEHUI: CHUXKEHME
COMYTCTBYIOLLIMX  MHADEKLUMM  (BHYTPUYTPOOHbIM cencuc A0 23,5%, HereHepaAM3OBAHHbIE
MHJDEKLLMOHHbIE MOPaXKeHUs — A0 17,6%) ¢ pocTom A0 19,1% BPOXAEHHBIX MOPOKOB PA3BUTMS.
Kpome Toro, B MOCAEAHEM XPOHOAOTMYECKOM MEPUOAE KOHCTATUPOBAHO MOSBAEHME BOABLLIOM
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rPynnbl NOCTPAAQBLUMX C TMNOTPOMOUEN, 3AAEPKKOM BHYTPUYTPOBHOIO PA3BUTUSA, HU3KOM, OYEHD
HU3KOM M OKCTPEMOABHO HM3KOM MACCOM TeAd (74,5%). Pexe oTmeveHbl uemmieckme
nopaxeHnus LUHC, paccTpomncTBa KOAryAiuMm 1 0bmeHq, NMopOKU PA3BUTUA KMLLIEYHMKA, MOYEK,
KOCTEM, AMYHMKOB, peTmHoNaT1i. COBCEM PEAKO HADAIOAOACT MAMOMATUHECKMM TOOMBDO3 AEBOM
BETBWM BOPOTHOWM BEHbI M TOTAABHAS DOPMA BOAE3HM [MpLUNPYHTA.

MNepBbirt BDEMEHHOM MPOMEXKXYTOK XAPAKTEPUIOBAACH COMOCTABUMbBIMM MO YUCAY TPYMMNAMM
OMNepPATUBHBLIX MOCOBUM: YLLMBAHMI NEPAPOPALMM, KOAOCTOMMUM U PE3EKLMU C MPUBOAALLEN
SHTEPOCTOMMEN; O TAKXKE MOAbIM KOMKO-AHEM (5,5) M KOAOCCAABHOM AETAABHOCTbIO (88%). Bo
BTOPOM MEPUOAE PACLLUMPUACS CMNEKTP ONEPALMM (YOLLE pe3ekLMd C SHTEPOCTOMMEN WAM
ABOMHOM CTOMOM M KOAOCTOMUM, PEXE — AQNAPOLLEHTES M AMMEHAIKTOMMA. AETAABHOCTL BbIAQ
cHmxeHa A0 30%. B Tpetbem OTpe3Ke BPEMEHM HALLE BbIMOAHIAMCH BHTEPO(KOAO)CTOMMM,
AQMAPOLEHTE3, HOAOXKEHME KMLLEYHBIX OHAOCTOMO3O0B, PEXE — AAMNAPOCTOMME. BbIPOC KOMKO-
AEHb (Cpean ymepLumx A0 16,8, cpean BbDKMBLUMX AO 19,2), HECKOAbKO YBEAMHYMAOCH
AETAABHOCTb (42,8%). B 4eTBEPTOM XPOHOAOTMHECKOM MHTEPBAAE YAQAOCH CHM3MUTb AETAABHOCTb
AO PEKOPAHbIX 23,5%, KOK MPOSBAEHME ITUX XE 3AKOHOMEPHOCTEM — POCT KOMKO-AHA CpeAM
yMepPLUMX A0 64. Hamboaee 4aCTO CTOAQ BbIMOAHATBCA OMEpPAUMi PEe3EKUMM KULLKM C
SHTEPOCTOMMEN, PEXE — PE3EKUMU C ABOMHOM MACOCTOMOM, AMNMEHADKTOMMSA, AQMNOPOLLEHTES,
MAEOTPAHCBEP30OHACTOMO3, AQMAPOCTOMMI. B NOCAEAHEM BPEMEHHOM  MPOMEXYTKE
COXPOHUMAMCH T€ Xe TEHAEHLMM C TOM PA3HMULLEN, Y4TO CPEAM OMNEPATUMBHBIX MOCODMM CTAAQ
NPUMEHSITLCS  AQMNAPOCKOMMYECKAS pe3eKuMi KULWKM. BO BCEX CAy4asaX MPUMEHAAACH
MOCCHPOBAHHAOS  AHTUOAKTEPUAAbHAS  Tepamua (B 42,5% HO3HAYOAQCH  DMMOMPUHECKM
KOMOUMHAUMA MeponeHem + BAHKOMMUMH). HeCcmoTps Ha MpOBOAMMOE AeveHume, y 28
HOBOPOXAEHHbIX  (59,6%) pPA3BUAMCE OCAOXHEHMS  (cencuc vy  29,.5%, AbIxateAbHQs
HEAOCTATOYHOCTb Y 30%, PAHHAR CNAEYHAS KMLLEYHAS HEMPOXOAMMOCTb (Y OAHOrO GOABHOrO).
AETAAbHBIE MCXOAbI ObIAM KOHCTATUPOBAHBI B 13 CAyHasXx (27,66%).

O6cyxaeHue. [IPOBEAEHHOE PETPOCMEKTUBHOE MCCAEAOBAHME MO3BOAIET KOHCTATUPOBATD,
4To H3K HOBOPOXAEHHBIX AETEM HA COBPEMEHHOM ITANE MMEET CBOM AOBOABHO YHETKO
o4YepyYEHHbIE OCOBEHHOCTU. K HUM MOXHO OTHECTU AMHOMMYECKOE CHUXKEHME FECTALMOHHOIO
BO3PACTA M MACCHI TeAd MPU POXAEHUM OOABHBIX; YBEAMYEHME AO aBCOATHOrO (100%)
YAEABHOIO BECA OCAOXHEHHbIX BepemeHHOoCTEN Yy maTtepen aetern ¢ HOK; oTHoCUTEAbHOE
CHWXEHME B AMHAOMMKE COMYTCTBYIOLLLEM MHADEKLMOHHOM MATOAOTMM. Kpome TOro, IBOAIOLLMS
peLlleHns npobaembl HIK npuBeAd K YBEAMYEHMIO KOMKO-AHS WM CTOMKOMY CHUMXKEHMIO
AETAABHOCTM AETEM C 3TOM MNATOAOTMEM HECMOTPS HA CYLLECTBEHHbIE LMAPPbI  TIHKEAbIX
OCAOXHEHMM  (MHADEKUMOHHBIX M PEeCnUMPATOPHbIX) [7-9]. AMHAMMKA  AETOABHOCTM MO
XPOHOAOTHMHECKMM MEPUOACM MOYTU BO BCEX CAYHAAX AETKO OOBACHMMA (PUC.).
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PucyHok. lMMoka3aTeAn A€TAAbHOCTH Y 60AbHbIX ¢ HOK no roaam.

B nepBom nepmoae 3HAYMMO CHM3UTb AETAABHOCTb YAOAOCH OAQroAdps MpPUXoAYy B
KAMHMYECKYIO MPAKTUKY HOBbIX 3ADAOEKTUBHBIX AEKAPCTBEHHbBIX CPEACTB (B MEpPBYIO O4epeab —
OHTMOOKTEPUAABHBIX), MOSBAEHMIO HOBOTO ABbIXOTEABHOTO M  HAPKO3HOTO OOOPYAOBOHMS B
ONEPALMOHHBIX M MAAATAX PEAHMMALMKM. POCT AETAABHOCTM BO BTOPOM MEPUOAE CBI3AH C
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NEPEXOAOM  OTEYECTBEHHOINO  3APABOOXPAHEHMS (2012 1. HQ  HOBble  KpuUTEPUU
XKMBOPOXAEHHOCTU M MOIBAEHUEM B KAMHMKE TAYDOKO HE3PEABIX MALMEHTOB C OYEHb HU3KOM M
OKCTPEMOABHO HM3KOM MACCOM TeAd. AOAbHEMLLEE CHMXEHUE AETAOAbHOCTM CBA3AHO C
M3MEHEHMEM OMEPATUBHBIX MOAXOAOM M BHEAPEHMEM B MPAKTUKY MHTEMDAABHbBIX MOKA3AHMM K
HOAOXEHMIO MPEBEHTUBHBIX KMLLIEYHBIX CTOM MO M.A. AKCEALPOBY. BbI3bIBOAKM BOMPOCHI MPUYMHBI
MOCAEAHETO HE3HAYUTEABHOIO MOABEMA AETAABHOCTM. HO M HA HUX, HOM AYMAETCH, OTBETHI
HOMTK YAOAOCH. B cBoen paboTe mbl PYKOBOACTBOBAAMCH TEM, YTO COTAQCHO MAPLLPYTU3ALLMM
BepeMeHHbIX XeHLLMH B KMpoBCKOW 0BAACTH, Boaee 88% MpeKAEeBPEMEHHbBIX POAOB MPOXOAMT
B KOIbY3 KOKIIL, (ML), a cOrAQCHO MOpPLUPYTMU3ALIMM HOBOPOXAEHHbIX, BCE HEAOHOLLIEHHbIE
AETU, POAMBLLMECS B PAMOHAX OBACCTH, NepeBoAdTcd B L. Takmm 0BpA30Mm, B MEPUHATAABHOM
LEHTPE MOKCMMOABHO KOHLLEHTPUMPYIOTCS AETM BbICOKOM TPYMMbl PUCKA MO  PEAAM3IALMM
HEKPOTUIMPYIOLLLETO BHTEPOKOAMTA. COBCTBEHHbIE ACQHHBIE, MOAYYEHHbIE MPU MCCAEAOBOHMM
KOAMHEeCTBA BOAbHbIX C HOK, mpoaAeyeHHbIX B L, COMOCTABAEHbI C AQHHBIMM POXACEMOCTU B
Knposckom 0BAACTM 30 YKA3AHHbIE roabl (TAB.).

TabamuQ.
PoxaaemocTb u 3a6oreBaemocTb HOK B KupoBckon o6aacTu 3a 2013-2022 r.
YCAOBHOS4
PoamAOCSH B PoxaaemocTb CAyyaes
- . 3060AEBAEMOCTb
roA Kuposckon B Knposckon H3K
Ha 1000
obAaacTH, N obAaacTm B ML, n
HOBOPOXAEHHbIX

2013 17037 13,0 9 0,53**
2014 16762 12,8 31 1,85**
2015 16544 12,7 45 2,72*
2016 16299 12,2 52 3,19*
2017 13736 10,7 60 4,37*
Mtm 3a npeablayLLme 5 aet 16075,6+624 12,28+1,43 39,4+3,2 2,53+0,27
2018 12613 2.9 68 5,39*
2019 11205 8.8 77 6,87**
2020 10570 8.4 39 3.69*
2021 10239 8.2 47 4,59*
2022 9047 7.4 29 3,21*
Mzm 30 cAaeayloLLpme 5 AeT 10734,8+423 8,5410,82 52+5,01 4,750,42

*0 <0,05; **p <0,01 (B CpaBHEHMM C OBLLEPOCCUUCKUMM MOKA3ZATEAIMM)

ToO eCTb MOCAEAHMM (MATbIM) XPOHOAOTMHECKMM MEPUOA OTAMHOACH OT  YETBEPTOro
MPOKTMYECKM ABYKPATHBIM pocTom (B 1,88 pas) 3aboaesaemoctn HOK y aetent KnMposckom
OBAQCTM, 4TO (HO HALL B3rASA) M CTAAO MPUYMHOM YBEAMHEHUS CMEPTHOCTM MNpPM STOM
3060AEBAHMM B MOCAEAHME TOAbI.

3akAodeHne. TakMm oBpPa3OM, AMHAMMYECKOE CHUXEHME TFeCTAUMOHHOIO BO3PACTA M
MQOCCbI TEAQ MNPU POXAEHUM HOBOPOXAEHHbIX AeTer ¢ H3K, poCT CAy4aeB OTAroLLLEHHOM
OEPEMEHHOCTM UM COMYTCTBYIOLLLEM MATOAOTMM C  OAHOM  CTOPOHbl UM YAYYLLIEHME
OPrAHM3ALIMOHHBIX M AE4EBHO-AMATHOCTUHECKMX MEPOMPUITUM (BKAIOYAS OMEPATUBHYIO TAKTMUKY)
C APYront CTOPOHbI MPUBEAM K BOAHOOOPA3HLIMY XAPAKTEPY KPMBOM AETAABHOCTM Y BGOAbHbIX
3TOM KATETOPUM B XPOHOAOTMYECKOM MepcrnektnBe. 3AOUKCUPOBAHHBIM MOABEM MOCAEAHETO
CETMEHTA Mbl CBA3bIBAEM C CEPbE3HBIM POCTOM 3aboaeBaemocTn HOK B KMpoBckom 0B6AQCTU.
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THE MODERN APPROACH TO TREATING FLATFOOT DEFORMITY IN CHILDREN
G.V. Slizovskiy, Y.V. Shikunova, M.A. Fyodorov, Y.V. Yevdokimova, S.S. Tukhvatullin.
Siberian State Medical University, Tomsk, Russian Federation
COBPEMEHHbINA MOAXOA, K AEHEHUIO AEPOPMALUU NAOCKOCTONNMUS Y AETEA
I.B. CauszoBckui, O.B. LinkyHoBa, M.A. ®epopos, tO.B. EBAoknmoBa, C.C. TyXBATYAAHUH.

CHnbUpPCKMM TOCYAQPCTBEHHBIM MEAMLIMHCKMIM YHMBEPCUTET, TOMCK, Poccumckas Peaepaums

Summary. Degenerative-dystrophic diseases in children occupy an important place in the overall
structure of orthopedic disorders, and the problem of their treatment remains relevant. Despite the use of
modern therapy methods, children with foot deformities, such as flatfoot deformity, constitute a significant
portion of patients in orthopedic practice.

Research objective. Improvement of freatment outcomes for children with valgus deformity of the
foot using an implant made of porous fitanium nickelide.

Materials and methods. A group of 106 children (138 feet) with valgus deformity of the foot was
formed. Clinical studies included children with secondary neuromuscular flatfoot deformity against the
background of cerebral palsy (CP). An author's technique of arthroereisis of the subtalar joint with an
implant made of porous titanium nickelide was used for deformity correction.

Results. The author's surgical method using porous titanium nickelide showed 99% effectiveness. The
positive aspects of this method included deformity correction, high strength, hypo allergenicity, and
absence of implant migration in the future.

Conclusions. The conducted study demonstrated a pronounced positive dynamic after surgical
treatment of children with valgus deformity of the foot using titanium nickelide implants. The advantages of
this method include the possibility of complete deformity correction, absence of age restrictions, and faster
recovery of foot functions.

Keywords: fitanium nickelide, biocomposite, flatfoot deformity, degenerative-dystrophic diseases.

Peslome. AereHepaTUMBHO-AUCTPODOMYECKME 3AOOAEBOHUA Y AETEM 30HMMAIOT BAXKHOE MECTO B
obLLEN CTPYKTYpPE OPTOMNEAMYECKMX HAPYLUEHUHM, M MPODAEMA UX AEYEHMA OCTAETCH OKTYAAbHOM.
HecmoTpd HO UCMOAB3OBOHME COBPEMEHHbLIX METOAOB AEYEHUS, AETU C AECDOPMALLUIMM CTOMbI, TAKMMM
KAK MAOCKOCTOMME, COCTOBAAIOT 3HAYUTEABHYIO YHOCTb MALLMEHTOB B OPTOMNEAMYECKOM MPAKTUKE.

LLeAb UCCAEAOBAHUSA. YAYHLLIEHME PE3YALTATOB AEYEHUA AETEN C BOABIYCHOM AeDOPMALLMEN CTOMbI C
MCMNOAB3OBAHUEM MMMIACHTATA U3 MOPUCTOTO HUKEAMAQO TUTAHA.

MaTtepuaabl U MeToAbl. boina cdhbopmmposaHa rpynna m3 106 aeten (138 cTon) C BAAbIYCHOM
Aredbopmaument CcTombl. B KAMHWYECKME MCCAEAOBAHMA ObIAM BKAKOYEHBI AETM C BTOPWYHBIM HEPBHO-
MBILLIEYHBIM TTAOCKOCTOMMEM HA CDOHE AETCKOro uepebpaabHoro napaamda (ALM). AAs koppekumm
AedbopmaLmm BblIAQ  MCMOAB3OBAHO CQBTOPCKAS METOAMKO QPTPO3PE3MCA MOATAPAHHOIO CyCTOBA C
MCMNOAB3OBAHUEM MMMIACHTATA U3 MOPUCTOTO HUKEAMAQO TUTAHA.

Pe3syAbTaTbl. ABTOPCKMK XMPYPIMHECKUI METOA C MCMOAb3OBAHUEM MOPUCTOrO HUKEAMAQ TUTAHO
NOKA3AA 3P IEKTUBHOCTb 99%. K MOAOXKMUTEABHBIM MOMEHTAM STOFO METOAQ MOXHO OTHECTM KOPPEKLLMIO
AEPOPMALMK, BBICOKYIO MPOYHOCTb, TMMNOOAAEPIEHHOCTb M OTCYTCTBME MUIPALMKM  MMMACQHTOTA B
OyAyLLEM.

BbiBoAbI. [1PDOBEAEHHOE WCCAEAOBOHME MPOAEMOHCTPUPOBAAO  BbIDOXKEHHYIO MOAOXMUTEABHYIO
AMHOMMUKY MOCAE XMPYPTMHECKOTO AEYEHMS AETEN C BAABIYCHOM A€CDOPMALMEN CTOMbI C MCMOAB3OBAHUMEM
MMMNACQHTOTOB M3 HUKEAMAQ TUTAHA. K MPEMMYLLLECTBOM ACHHOIO METOAC MOXHO OTHECTM BO3MOXHOCTb
MOAHOM  KOPPEKUMM AEDPOPMALMK, OTCYTCTBME  BO3PACTHLIX OFPAHMYEHUM K Boaee BbiICTpoe
BOCCTQHOBAEHME COYHKLIMIM CTOrMbI.

KatoyeBble  cAoBa:  HUKEAMA  TUTAQHQ,  OGUMOKOMMO3MT,  MAOCKOCTOMME,  AEre€HepAaTHMBHO-
AMCTPOCOMYECKMe 3000AEBAHMS.
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Intfroduction. There is a problem in treafing flatfoot deformity in children with cerebral palsy
(CP). The incidence of CP has significantly increased over the last decades, reaching over 15
cases per 10,000 population. Surgeons' opinions on the necessity of surgical intervention vary.
Some believe that conservative treatment is ineffective, but if conservative therapy is
considered as preparatory measures before the surgical stage of treatment, it is generally
recognized in the literature that they are necessary to improve the results of surgical treatment.
Preoperative conservative treatment should be comprehensive and comprehensive, including
therapeutic exercises, massage, electromyostimulation, staged casting, redressing, and other
orthopedic measures.

Indications for surgical freatment include: presence of deformity, pain syndrome, impaired
foot function, difficulty wearing shoes, cosmetic defect, and failure of conservative therapy.

Surgical freatment of flatfoot deformity in children with CP has its peculiarities. A review of
the literature revealed a large number of applied techniques. According to several authors, the
most common techniques have a high percentage of unsatisfactory results, suggesting their low
effectiveness. The reason for such results primarily lies in the complexity of maintaining the
achieved correction in the postoperative period when the patient begins to load the limb.

Postoperative complications included avascular necrosis of the tarsal bone, growth plate
injury, incorrect fixation period, suppuration, ischemic disorders, scarring, and foot growth
restriction. Treatment of flatfoot deformity in children with CP requires a comprehensive
approach to correcting neuro-degenerative damage to ligaments and joints. Currently, there
are numerous surgical tfreatment methods aimed at eliminating various aspects of the
pathology, which is explained by different views on the pathogenesis of deformities and
anatomical features of the joints.

In the 1930s, P.N. Napalkov proposed a classification of methods for surgical correction of
foot arches. He distinguished 4 groups:

1.Calcaneal osteotomy by elevating the posterior part.

2.0Osteotomy of the leg bones above the ankle to correct flatfoot deformity.

3.Correction of the deformity of the forefoot by remodeling the contour of the inner part of
the foot and abducting the anterior part

4.Correction of the inner edge of the foot by elevating its inner edge.

Based on the sources of modern literature, all surgical methods used in the treatment of
flatfoot deformity in children can be conventionally divided info three groups: surgeries involving
fendon-muscle components (muscle-ligament transpositions and fixations), bone-joint surgeries,
and combined operations (osteotomies, arthrodeses, arthrolyses), as well as surgeries using
external fixation devices (llizarov, Kostyuk, Hofmann, Vidal).

Materials and Methods. The clinical part of our study was conducted at the Department of
Pediatric Surgery of the Siberian State Medical University of the Ministry of Health of Russia
(Rector: Professor E.S. Kulikov, Head of the Department: Professor G.V. Slizovskiy) and at the City
Clinical Hospital No. 2 in Tomsk (Chief Physician: A.V. Karavaev). It was a fragment of
comprehensive research carried out on the problem of "Treatment of degenerative-dystrophic
diseases of the musculoskeletal system in children" by the hospital staff and the Department of
Pediatric Surgery of the Siberian State Medical University.

In our study, we analyzed the surgical correction of flatfoot deformity in 106 children (138
feet) hospitalized according to the referral from the outpatient clinic. The clinical research
included children with secondary neuromuscular flatfoot deformity associated with cerebral
palsy (CP).
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To solve the tasks of this study, all patients were divided into the main group (freatment using
porous fitanium nickelide implants) and the comparison group (surgical treatment by the Grice
method without the use of titanium nickelide materials).

In our research, we took info account the strategy of import substitution in Russian medical
technologies, giving preference to domestic manufacturers that are not inferior to foreign
analogs, as confirmed by Russian patent No. 2601658 dated 13.11.2016 "Method of Surgical
Treatment of Flatfoot Deformity in Children Using Titanium Nickelide Implants" (authors: Slizovskiy
G.V., Kuzhelivskiy I.I., Fedorov M.A.).

In addition to dividing patients info comparison groups, all children were divided into two
main age categories: 8-10 and 11-14 years old. The reason for this division lies in the more
conservative approach to the younger age group due to less pronounced rigid changes in the
developing neuromuscular deformity of the feet and the possibility of compensation in the
absence of irreversible degenerative-dystrophic processes, which significantly affect the weight-
bearing capacity of the limb. On the other hand, disease progression in the older age group
dictates a more radical approach, with surgical interventions involving tenotomies and/or
relocations (Tab.1).

Table 1
Distribution of patients into clinical groups and comparative assessment of group homogeneity
according to criteria of statistical significance
Comparison group (freatment|Main group (treatment by the

. according to Grice from 2016 author's method from 2016 to P1-2
Orthopedic to 2023) 2023)
Pathology nder r nder r
9eNAeT |A9C. YEAB| |1y totql; | IENACT | 99C. YEAB |1 to1q; gender 99€: 1 1 total
m | f |810[11-14 m | f |810[11-14 years
Children with
37| 18 55 16 | 35 51
neuro-muscylor 26 | 29 47)| (23) |(70 feet) 28 | 23 (28)| (40) (68 feet) 0,555 | 0,001 | 0,680
foot deformity

Note: Statistical analysis of the data presented in the table indicates that there were significant differences between
the main group and the comparison group based on the age criterion. The groups were homogeneous in terms of
gender, but there were differences in age composition. When comparing clinical groups, it can be concluded that
the comparison group is homogeneous in terms of gender, but there are significant differences in age.

From a clinical point of view, Table 1 shows that the study included 106 patients (100%) with
acquired neuromuscular flatfoot deformity.

In the main group, there were 51 patients (48.1%) (68 feet) who received treatment from
2016 to 2023 (prospective study). In this group, there were 16 patients (15.1%) aged 8-10 years (9
girls and 7 boys) and 35 patients (33%) aged 11-14 years (18 girls and 17 boys).

In the comparison group, a retrospective study was conducted on patients who received
freatment from 2016 to 2023 using the Grice method without the use of titanium nickelide
materials. In this group, there were 55 patients (51.9%) (70 feet), with 18 children (17%) aged 8-10
years, including 12 girls and 6 boys, and 37 children (34.9%) aged 11-14 years, including 15 girls
and 22 boys.

The distribution of patients with neuro-muscular flatfoot deformity in the main group and the
comparison group according to age criteria is presented in Table 2.

Table 2
Distribution of patients in clinical groups by age criterion.
8vyears | 9years | 10years| 11 years| 12 years | 13 years | 14 years | In total
Main group 3 5 8 18 9 4 4 51
Comparison group 7 13 17 10 4 2 2 55

From the data provided in Table 2, it can be concluded that the majority of patients in the
main group were aged 11 years (18 patients - 35.3%) and 10 and 12 years old (8 (15.7%) and 9
(17.6%) patients respectively). In the comparison group, the maximum number of patients was at
the age of 10 (17 (30.9%) individuals), with 13 (23.6%) and 10 (18.2%) patients at the ages of 9
and 11 respectively. The age criteria in the present study do not differ significantly between the
groups and generally align with the findings of other researchers [4, 10].

During the clinical work, criteria for inclusion and exclusion in the clinical study were
established. Inclusion criteria: age from 8 to 14 years; children with acquired neuromuscular foot
deformities due to cerebral palsy (CP) who were indicated for surgical freatment; integrity of the

85



INNOVATIVE SURGERY ON THE SILK ROAD MEDICAL NEWS OF NORZ SAMARKAND
2024. Vol 1.1Iss 1

tfalocalcaneal and calcaneocuboid joints of the foot; no history of previous friple arthrodesis foot
surgery; no history of previous surgery in the subtalar space.

Exclusion criteria: age younger than 8 years and older than 14 years; children with foot
deformities without CP as the main condition, genetically associated degenerative diseases of
the foot; mixed systemic dysplasias and other dysplastic diseases of the musculoskeletal system;
children with foot deformities for whom conservative tfreatment was indicated; history of triple
arthrodesis foot surgery; history of surgery in the subtalar space.

Upon admission for planned hospitalization, all patients underwent clinical, radiological, and
functional (objective and subjective) examinations, as well as consultation with specidalists in
related fields (neurologist, pediatrician) in accordance with the standards for fraumatology and
orthopedic care, approved by orders "On Standards of Medical Care for Patfients with Foot
Deformifies" (Ministry of Health of the Russian Federation dated August 11, 2005, No. 508, 510,
and 516).

The clinical examination began with a detailed analysis of the medical history, describing
the development of the pathology and its transition to a decompensated stage under the
influence of etiological factors. Information about concomitant diseases helped determine the
individual tactics of preoperative preparation and postoperative management. Attention was
also paid to etfiological factors that influenced the risk of recurrence of foot pathology and
determined the rehabilitation strategy.

During the clinical examination, the type and degree of foot deformity were determined, as
well as the presence of skin changes (calluses) due to pathologically altered limb support, or the
presence of hyperemia in the area of the metatarsophalangeal joints and swelling due to
loading synovitis and/or bursitis. The prolapse of the medial arch of the foot and the degree of
valgus deviation of the calcaneus bone were assessed.

Functional tests were conducted through palpation and manipulation. The stiffness of the
foof, the presence of subluxation, and pain during gentle manipulation were assessed.
Additionally, points of maximum tenderness during examination of joint range of moftion in the
affected foot were determined. The following tests were conducted: Silverside test — degree of
dorsal flexion of the foot (<90°, >90°, =90°); toe raise test (fixed or non-fixed valgus deviation of
the calcaneus bone); degree of flexibility or rigidity of the foot; Jack's sign (drawer sign) — dorsal
flexion of the first toe of the foot; Coleman's reverse test — neutral position or valgus deviation of
the rearfoot when the heel is liffed 2 cm off the ground was considered a positive sign, while the
absence of correction or reduction of varus compared to the initial level, not achieving
complete elimination, was considered a negative sign.

Since weight-bearing capacity of the foot is an important socially significant aspect
affecting the patient's quality of life and social infegration, we proposed adapted scales for
anatomical and functional freatment outcomes. In our opinion, the most informative scales are
the Luboschitz-Matthes-Schwartzberg scale and the GMFCS scale.

Assessment of anatomical and functional treatment outcomes according to the Luboschitz-
Matthes-Schwartzberg scale

Evaluation of anatomical and functional treatment outcomes was conducted using the
adapted Luboschitz-Matthes-Schwartzberg scale before tfreatment and no earlier than 180 days
after discharge from the hospital, during the course of rehabilitation freatment. Treatment
outcomes were characterized by: absence of recurrence, dynamics of pain syndrome,
restoration of limb weight-bearing function and range of motion in the joints, absence of
neurological and vascular disorders, presence of complications after surgical treatment,
vocational and social rehabilitation of patients, and the number of bed-days.

Treatment outcomes, taking info account anatomical and functional clinical data, were
assessed using a scoring system and expressed as a percentage for good, satisfactory, and
unsatisfactory results. A good outcome was considered with an index fluctuating within 3.5-4.0
points; satisfactory — 2.6-3.4 points; unsatisfactory — less than 2.5 points.

Evaluation of static-dynamic characteristics using the GMFCS scale
Evaluation of static-dynamic characteristics (body position in space and motor stereotypes)
was conducted using the GMFCS (Gross Motor Function Classification System) scale. This scale
provides the most comprehensive description of posture and movement pathology and is most
in demand among orthopedic clinicians.
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According to this classification scale, there are 5 levels of changes in the main static-
dynamic characteristics and body stereotypes. The main principles for classifying patients into
one of the GMFCS levels are presented below:

Level 1 - independent walking without limitations;

Level 2 - independent walking with limitations;

Level 3 - walking with assistive devices;

Level 4 - independent mobility in a wheelchair;

Level 5 - mobility only with assistance

We deemed it appropriate to divide the GMFCS levels into two clinical groups: 8-10 years
old and 11-14 years old (Tab.3).

When assessing the static-dynamic characteristics of a patient using the GMFCS scale, the
clinical (neurological) form of cerebral palsy (CP) is not taken into account. Therefore, the
system described above allows tracking treatment dynamics regardless of the primary and
concomitant conditions. The GMFCS scale reflects changes in stafic-dynamic characteristics in
patients before treatment and after completing a course of rehabilitation and restorative

therapy.

Table 3
Characteristics of GMFCS levels for two clinical groups of patients
CTteneHb 8-10 years 11-14 years
1 The patient can: The patient can:
Sit; Walk.
Squat; Run;
Stand; Jump;
Walk. Participate in sports activities
2 The patient can: The patient can:
Sit; Walk.
Squat with support; Use assistive devices for support;
Get up on all fours; Climb stairs
Stand up with support
3 The patient can: The patient can:
Sit with support Walk with assistive devices
Lower themselves onto all fours with support; | Use a wheelchair;
Crawl on their sftomach Climb stairs with assistance
4 The patient can: The patient can:
Sit with support Permanently use a wheelchair
Roll over Move with assistance
5 The patient can: The patient can:
Confrols their head; Can only move in an adapted motorized
Cannot maintain a position; wheelchair;
Can roll over with assistance. Requires assistance from 2 people
to move

Instrumental examination of the orthopedic status in patients with acquired neuromuscular
deformities of the feet

After comprehensive clinical examination, patients underwent instrumental diagnostic
methods according to the standard scheme for orthopedic patients. The examination scheme

included:

¢ Photographing the posture and local status of the patient;

Pedography;
X-ray of the feet (lateral and anteroposterior projections);
Computed tomography;
Electromyography;

Gait biomechanics analysis

Photographing of the patient's posture and local status with neuromuscular planovalgus foot

deformity was performed using a digital camera from the front, back, and side (fig.1).

Pedography was performed in 47 patients (92.2%). This method of clinical examination is the
most informative and decisive in establishing an accurate diagnosis and planning surgical
tfreatment strategy.
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Using this method, the main anatomo-podometric parameters were examined: foot shape,
width in all sections (splaying and flattening), deviation of the first foe, angles of the main joints
and bone elements of the foot, as well as the main support points of the planovalgus foof.

a
Figure 1 - Photographs of the feet in frontal (a), rear (b), and lateral (c) views in a patient with
neuromuscular planovalgus foot deformity

Radiographic examination was performed using the PHILIPS apparatus with image
digifization by Villa Sistemi Medicali 2012 Buccinasco (MI) Italy, Apollo. The studies were
conducted jointly with the head of the X-ray department of the City Clinical Hospital No. 2 of
Tomsk, L.A. Mayer, and on the "DIAGNOST" apparatus (Philips) of the clinical base of the
orthopedic department of the Sever Clinical Hospital (head of the department, M.A. Fedorov) of
the FMBA of the Federal Research Center "Institute of Clinical and Experimental Lymphology" of
the Siberian Branch of the Russian Academy of Sciences (director, Ph.D. V.A. Vorobyov).

Analysis of the radiographs was carried out according to the scheme of anatomo-functional
relationships of the elements of the ankle joint. X-ray of the feet was performed in two
projections for all patients in the main group - direct and lateral, with load (standing) and
without load (sitting).

If necessary, in complex clinical cases with a significant degree of foot deformity, to clarify
the anatomical relationships of the joint elements before and after surgical intervention,
computed tomography (CT) was performed in 27.4% of cases using the Somatom Emotion
Siemens apparatus, Germany, with spatial 3D remodeling in computer software.

T
a

Figure 2 - X-ray of the feet in a patient with neuromuscular planovalgus deformity: a - in the lateral
projection; b - in the frontal projection.
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Figure 3 - Computer tomography of the feet with 3D modeling in anterior (a), lateral (b), and posterior (c)
projections.

These images were used to determine quantitative and qualitative parameters of the foot
condition, as well as approximate sizes of implants for insertion into the subtalar space during
surgical intervention. Analysis of the X-ray images was conducted using commonly accepted
radiological parameters, based on the main signs of functional X-ray diagnostics according to
Sadoev V.. (1986):

¢ Sagittal section examination of the ankle joint revealed calcaneal, equinus deviations and

subluxations, fibiocalcaneal angle (TCA), talocalcaneal angle (TCA), longitudinal arch
angle (LAA), Meary angle;

e Examination of the displacement of anatomical components of the ankle joint in width;

e Examination of the subtalar joint in the sagittal plane revealed depression (dropping) of

the talus bone;

¢ Examination of the talonavicular joint in the sagittal plane revealed displacement and

subluxation of the anatomical components of the joint;

e Examination of the talonavicular joint in the frontal plane also revealed displacement and

subluxation of the anatomical components of the joint;

e Examination of the ankle joint in the horizontal plane revealed the tibiocalcaneal angle

and talonavicular angle.

Electromyography was performed on 10 patients (19.6%). This method was used to assess the
functional status of the fooft: recording of bioelectrical potentials of the main leg muscles. The
MG45 myograph produced by "Medicolor' (Russia) was used in the study. The frequency of
oscillations, action potential amplitudes, and muscle status integral (product of frequency of
oscillations by integral) were examined. Electromyography and description were carried out
with the participation of the head of the functional diagnostics department of City Clinical
Hospital No. 2, Marczul S.A.
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Electromyography was used by us to assess the effectiveness of surgical correction and
rehabilitation of patients with flatfoot deformity. The main criterion confirming the change in
neurophysiological processes after rehabilitative treatment is the reciprocity coefficient
(balance of work between antagonist muscles, restoration of efferent connections after
rehabilitative kinesiotherapy). After rehabilitation of statodynamic skills in the patient, the
aforementioned coefficient was calculated and compared with the indicators of the control
group (patients of the planned surgery department who agreed to undergo a course of
rehabilitative kinesiotherapy). The obtained data are presented in Table 4.

Based on the data presented in the provided table, it can be concluded that during
rehabilitative kinesiotherapy in the main group, the reciprocity coefficient decreased from 326.3
fo 43.2, demonstrating a tendency towards normal values (the norm of the coefficient is 27.5). It
can be inferred that there is a restoration of the statodynamic stereotype of muscle activity in
the main group.

Table 4

Comparative dynamics of the reciprocity coefficient in patients of the main group and the

control group

Group Coefficient of reciprocity

before treatment 10 days 20 days 30 days
Main group 326,3 195,5 91,3 43,2
Comparison group 128,5 107,1 66,3 28,5

The provided tabular data demonstrates the effectiveness of the proposed rehabilitation
methods using restorative kinesiological treatment. Therapy efficacy is achieved through the
restoration of afferent-efferent relationships, proprioceptive activity, and antagonistic muscle
function. The statodynamic stereotype is restored, correcting the faulty posture and
pathological weight bearing, and with the motivation of both parents and the patient towards
rehabilitative freatment, the motor status of operated patients with neuromuscular planovalgus
foot deformity due to cerebral palsy can be significantly improved.

Electromyography was conducted only on every fifth patient, as it is not part of the
obligatory examination for orthopedic patients and is not a direct objective of this study; hence,
it is provided in this chapter. Information obtained from examining 10 children with
neuromuscular planovalgus foot deformity allows us to conclude that electromyographic study
parameters showed considerable variation, yet the main indicators demonstrated a clinical
variant of spastic cerebral palsy. Additionally, the study confirmed fundamental knowledge
about central paretic disorders in patients with cerebral palsy and associated orthopedic
changes, as well as the restoration of key indicators of neuromuscular activity and statodynamic
status during kinesiological rehabilitation.

Implants for Surgical Correction of Planovalgus Foot Deformity

During the surgical tfreatment of children in the main group, implants of Russian production
made of medium-porous fitanium nickelide (grade TN10) with 81% porosity and an average
pore size (permeability) of 420 um were used. These physico-technical parameters are most
similar to cancellous bone tissue, optimizing the process of osseointegration of the metal-bone
biocomposite. Upon implantation, the implant is rigidly fixed due to the roughness of the
material, and migration in the subtalar space is eliminated due to the geometric shape of the
fruncated cone. Implants made of porous titanium nickelide (conical, with heights/diameters
ranging from 5/5.5 to 92/9.5 mm) were manufactured to individual order at the Scientific and
Production Enterprise "MIC", Research Institute of Medical Materials and Implants with Shape
Memory, Tomsk (Director: Dr. Eng., Professor V.E. Gunter).

The shape of the implant corresponds to the geometric figure of the truncated cone, as
described in the method. Previously, conical implants were used by us and proved to be
inconvenient due to the need for adjustment to the required size during the operation. To
optimize this procedure, standard implants of five sizes were created (Fig.4).

In addition to standard sizes of implants made of porous titanium nickelide, custom implants
of non-standard shapes and/or sizes were manufactured, if necessary, based on the degree of
pathological changes in the foot (Figure 6).
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Figure 4 - Porous composite implants made of titanium nickelide for surgical treatment of flatfoot deformity
in children of standard shape and sizes.

Five sizes of fruncated cone-shaped implants were used (Fig. 5).

—

Figure 5 - Geometric parameters of the implant sizes in the form of a truncated cone:
R=5mm, r=4mm, H=8mm
R=6mm, r=5mm, H=10mm
R=7mm, r=6mm, H=12mm
R=8mm, r=7mm, H=14mm
R=9mm, r=8mm, H=16mm

= i1

Figure 6 - Porous composite implants made of nickel-titanium for surgical treatment of planovalgus foot
deformity in children of non-standard shape and sizes

Thus, in cooperation with the Scientific Production Enterprise "MIC", Research Institute of
Medical Materials and Shape Memory Implants in Tomsk (Director D.Sc., Professor V.E. Gunter),
implants made of porous nickel-fitanium alloy of standard and non-standard shapes were
created by us.
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Avuthor's method of surgical correction of planovalgus foot deformity in children using implants
made of porous nickel-titanium

During surgical correction of planovalgus deformity, the most opfimal and modern
approach involves operations in the sinus tarsi. The essence of the surgical treatment lies in
correcting the configuration of the talonavicular joint by implant placement, forming an
anatomically correct arch of the foot in the precise position, and securely fixing it in
hypercorrection or normocorrection using a "boot" plaster cast.

We proposed a method of surgical correction of planovalgus foot deformity in children using
implants made of porous nickel-titanium alloy, which is illustrated by the following clinical
example, supplemented by photographs of the main stages on a skeleton model.

Clinical example 1. Patfient R., 13 years old, admitted to the clinic with a diagnosis of:
congenital bilateral paralytic planovalgus deformity of both feet, grade 3 severity against the
background of cerebral palsy. He underwent conservative treatment since the age of 6 months:
massage, therapeutic corrective foot exercises, rhythmic galvanization of the leg muscles,
staged foot repositions with application of plaster casts. He used orthopedic shoes for 3 years.
There was no pronounced effect from conservative treatment, and the deformity progressed.
Upon external examination, muscle atrophy of the legs was noted. The foot is splayed. Both
arches are practically absent. The bones of the forefoot are sharply contoured on the inner and
anterior aspects, with deviation of the anterior part outward. The prominence of the navicular
bone is located low. The valgus of the calcaneus bone is 15°. Clinically, splaying of the left and
right feet is determined, confirming the third degree of deformity (Fig. 7 a,b).

Figure 7 - Planovalgus deformity of the left (a) and right (b) foot of patient R. before treatment

Electromyograms of the muscles of the leg and foot reveal a sharp decrease in the
bioelectrical activity of the fibialis anterior muscle group, predominantly the anterior tibial
muscle, with reduced bioelectric potentials of the calf muscle, short and long extensor muscles
of the toes, confirming the necessity of surgical correction.

Radiographic examination of the feet in the anteroposterior and lateral projections without
load, performed upon admission of the patient to the clinic before surgical correction, is
presented in Figure 8.

After comprehensive examination and preoperative preparation, the patient underwent an
arthrodesis surgery of the subtalar joint using an implant made of porous nickel-fitanium alloy.

To perform the method, cone-shaped porous composite implants made of nickel-titanium
alloy, with a diameter of the working part ranging from 10 mm fo 18 mm, developed based on
the Research Institute of Medical Materials and Implants with Shape Memory in Tomsk, are used.

By order No. 1027 of the USSR Ministry of Health dated August 5, 1986, the use of
constructions made of nickel-fitanium alloy in clinical practice was approved.

In recent times, the gold standard for correcting flat-valgus deformity of the feet in children
has been surgeries in the subtalar sinus. The essence of surgical treatment lies in correcting the
configuration of the subtalar joint by implanting the implant, forming an anatomically correct
arch of the foot in the exact position, and reliably fixing it in normal correction using a plaster
cast of the "boot" type and orthoses.
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Figure 8 - Radiographic examination of patient R's feet before operative treatment
(a - direct projection, b - lateral projection)

Surgical correction is performed under spinal anesthesia in the operating room. The patient
lies on their back. A pneumatic fourniquet is applied to the mid-thigh area. The operated lower
limb is pre-treated by applying elastic bandage pressure and inflating the pneumatic
tourniquet. The lower limb is treated three times with an antiseptic solution. A skin incision is
made slightly anterior and distal to the outer ankle, up to 2 cm in length, in order to avoid
damage to the cutaneous nerve, in an oblique direction (Fig.9).

Figure 9 - Skin incision in the projection of the subtalar sinus during operative correction of flat-valgus
deformity of the foot by the author's method.

Next, a layered approach to the subtalar sinus is performed, and using a retractor, the
collapse of the talus bone is eliminated (Fig.10).

1]

Figure 10 - Infroduction of the refractor into the subtalar space (a) and elimination of talus bone collapse by
rotating the retractor 90 degrees clockwise (b).
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Next, scar tissue and ligaments filling the subtalar joint are removed using a Luer’s forceps
and an electric drill (Fig. 11).

L= J

Figure 11 - Processing of the subtalar sinus with an electric drill before implant placement.

The articular surface of the talus bone and the middle and anterior facets of the calcaneus
are cleaned of cartilage tissue using a Folkmann spoon. The cartilage fissue is completely
removed unfil bleeding occurs, forming a bed for implant placement made of porous nickel-
titanium alloy (Fig.12).

Figure 12 - Implant bed formed in the subtalar space
The fooft is positioned in a normal corrected position. With the aid of a special instrument
(probe), the appropriate size of the implant is selected and fitted into the prepared implant bed
(Fig.13).

Figure 13 - Selection of the implant size in the formed bed of the subtalar space
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Next, a trial of the probe is performed to choose the required size of the implant (Fig.14).

Figure 14 - Implant fitting using a probe

After selecting the optimal size implant with the maximum possible degree of foot deformity
correction, a conical-shaped implant made of porous nickel-fitanium is installed into the subtalar
joint cavity with its base facing outward from the foot at an angle of 10-15 degrees to the frontal
plane. Subsequently, it is additionally secured in the joint using a Kocher clamp with a mallet.
Finally, the implant is firmly placed intfo the formed bed (Fig.15).

-

Figure 15 - Implanted porous nickel-titanium implant in the subtalar space bed.
Subsequently, provisional rocking and rotational movements of the foot are performed to
ensure that the implant is firmly seated in the joint and there is no tendency for migration (Fig.16)

F BT W

Figure 16 - Foot movements after the implantation of the porous nickel-titanium implant
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The wound is closed layer by layer, tightly sutured with Vicryl, without leaving a drainage.
Separate sutures with Vicryl are applied to the skin (Fig.17).

Figure 17 - Suture in the projection of the subtalar sinus after the installation of the porous nickel-titanium
implant

An aseptic dressing is applied to the area of the postoperative suture. The pneumatic
fourniquet is released. A splint is applied to the lower limb, followed by a circular plaster-
polyurethane dressing, known as a "boot," which fixes the foot at a 90-degree angle from the
upper third of the leg to the tips of the toes.

A similar operation was performed on the contralateral limb six months later.

Conftrol X-rays were taken 3-5 days after the operation in the direct and lateral projections
with the "boot" plaster cast (Fig.18, a and b).

The patient remains in the plaster-polyurethane dressing for 8-12 weeks post-operation.
Control X-rays are taken at 6- and 8-weeks post-operation. The "boot" plaster cast is removed if a
bone block has formed around the fitanium-nickel implant, and if there are no pain or
discomfort sensations in the subtalar sinus area of the foot. After removing the plaster cast, the
patient is prescribed mandatory wear of orthopedic shoes with a fixed heel, a high stiff counter,
and an insole with an elevated inner edge to unload the medial part of the foot. The patient
should wear this footwear for 6 months post-operation.

Figure 18 - X-ray examination of the feet of patient R. after surgical treatment (a - lateral projection; b -
direct projection)
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Control X-rays of the feet in the direct and lateral projections are performed at 6- and 12-
months post-operation to monitor the patient's progress.

After follow-up examination one year after the operation on the right foot and one and a
half years after the operation on the left foof, it was found that foot function is satisfactory, gait is
stable and free, and static-dynamic stereotypes are close to normal anatomical and
physiological parameters. Podographic examination reveals restoration of gait components,
increased bioelectrical activity of the tibialis anterior muscle group, long and short toe flexors,
and a reduction in foot imprint diameter close to normal. The clinical result after freatment is
presented in Figure 19.

b
Figure 19 - Appearance (a - left; b - right) of the feet of patient R. after surgical treatment and rehabilitation.

Upon examination using the Harris scale before and after treatment, the scores obtained
were 61 and 90, respectively. The clinical outcome according to the Luboshits-Matis-
Schwartzberg scale was 4.3 out of 5 possible points, indicating a good result. The GMFCS level
improved from level lll o level Il within 1 to 2 years post-operation, with a dynamic coefficient
indicating improvement. The patient is recommended for dynamic observation by a pediatric
surgeon at the local clinic.

CONCLUSIONS

The proposed method of surgical correction of flat valgus deformity of the feet using porous
nickel-titanium restores the anatomical relationship of the joint and prevents implant
displacement by promoting bone tissue ingrowth into its pores, making its structure stronger and
preventing its destruction or rejection. The implant does not require removal during the child's
growth process as it complements the bone structure and maximizes contact with surrounding
tissues, blocking pathological joint movements. This method also reduces the risk of vascular
disturbances, which can lead to impaired bone tissue remodeling and recurrence of foot
deformity.

Operative correction and comprehensive rehabilitation of patients with flat valgus foot
deformity, including the author's method of sub-talar arthrodesis using porous permeable nickel-
fitanium of Russian production, wearing orthopedic footwear such as "bercs", massage, and
physical therapy, allow restoration of the fone of the calf-foot joint muscles and foot arch, which
positively affects the static-dynamic function of the lower limbs, thus increasing treatment
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effectiveness as evidenced by GMFCS outcomes: in 23.6% of cases, level 1 was achieved in the
8-10 age group and in 60.8% in the 11-14 age group. Level 2 according to GMFCS was
achieved in 7.8% in both age groups. Surgical treatment outcomes in the main group according
fo the Luboshits-Matis-Schwartzberg scale depending on age indicate good outcomes in 29.4%
of cases in the 8-10 age group and in 58.8% of cases in the 11-14 age group; satisfactory
outcomes were observed in 1.9% of cases in the 8-11 age group and in 5.9% of cases in the 11-
14 age group. Unsatisfactory results were encountered in only 3.9% of cases.
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Pesiome. Lleab. CPOBHUTL PA3AMYHBIE METOABI AEYEHUSA BPOXAEHHOM MAXOBOM FPbKU. MATepuaA m
MeTOAbI. 550 AeTel C BPOXAEHHOM MAXOBOM IPbKEM, ONMEPUPOBAHHbIX HO 6A3e OAHOM KAMHMKMK. Fpynny 1
cocTtaBuam 100 MALMEHTOB, KOTOPLIM MPOBEAEHO OMNEPATUBHOE BMELLIATEABCTBO METOAOM MO AIOOMEAD 2;
loynny 2 - 100 NAUMEHTOB, KOTOPbLIM MPOBEAEHO OMNEPATUBHOE AedyeHMe No meToay LASSO; Tpynny 3 - 350
NALMEHTOB, ONEPUPOBAHHbLIX MO MeToay AQY. OUEHUBAEMbI MAPAMETPbI: MPOAOAKUTEABHOCTb ONEPALLUM,
KOYECTBO >M3HM MOCAE OMNEPALMU, U3YHYEHUE MHAEKCA PEIUCTEHTHOCTU, MOCAEOMNEPALMOHHbBIM BOAEBOM
CUHAPOM. Tpu MnpoBepKke CTATUCTUYECKMX TUMOTE3 MCMOAb3OBAACH YPOBEHb 3Haymoctn p = 0,05.
Pesyabtathl. Cpean Bcewm BbIBOPKM 73% COCTOBUAM MOAbYMKK 27% - A€BOYKM. B rpynne 1 - 87% u 13%, rpynne
2 -57% v 43%, rpynne 3 — 73,1% 1 26,9% COOTBETCTBEHHO. AAUTEABHOCTb OMNEPALMM OKA3OAACH MEHbLLIE B
rpynne Ne3 - 21,13 + 8,84 muH., B rpyrnne 2 - 22,15 £ 10,97 muH., B rpynne 3 - 30,80 + 11,30 muH. (p<0.0001).
Mpu oLeHKe KA4eCTBA XM3HM B rpynne 3 6bIA0 BoAbLLIE BAAAOB - 89,4+6,9, B rpynne 2 - 72,9+10,9, B rpynne 1
- 80,7£5,4 6aAn0B. B rpynne 1 M3MEHEHUME MHAEKCA PE3NUCTEHTHOCTM HE MPOUCXOAMT HM HA
OMEPUPOBAHHOM CTOPOHE, HWM HA MPOTUMBOMOAOXHOM (p = 0,6353 u p = 0,4833), B rpynne 2 MHAEKC
PE3MUCTEHTHOCTM MOBbILLAETCS C obemx cTtopoH (p = 0,0360 v p = 0,0515), a B rpynne 3 MHAEKC
PE3UCTEHTHOCTM CHMXKAETCA HO OnepupoBAHHOM cTopoHe (p = 0,0220). boaesBon cuHApom B rpynne 1
yepes 4 4aca nocAe onepaumm BbiA BbiLLE, YeM Yy NAUMEHTOB rpynn 2 1 3 (p <0,0001), B A€Hb BbIMUCKM
napameTpbl  ©0AM B rpynnax He oTamdoAmch (o = 0,0881). 3akalodeHue. [pumeHeHue
MOANCPOULMPOBAHHOTO METOAA AQY MO3BOAMAO YAYYLLMTL PE3YALTATHI OMNEPATMBHOIO AEYEHMS 30 CYeT
MOBBLILLEHMS  KAQYECTBA  XKM3HM,  YAYHLLUEHMS  AOMAEPOrPAUYECKMX  XAPOAKTEPUCTUK,  CHUDKEHMS
MPOAOAXKMTEABHOCTM onepaunn. Heobxoanmo Boaee MNPUCTAABHOE M3YYEHME TEMOAMHOMMYECKMX
M3IMEHEHWM B TOHOAE Y MOABYUKOB MPU MPUMEHEHMU AANAPOCKOMMYECKMX TEXHOAOTUIA.

KAtoyeBbie cAOBA. DKCTPAMNEPUTOHEAABHBIM, MIAQ, AETH, KQYECTBO XKM3HM, MAXOBAS MObIXKA, MAXOBOE
KOAbLLO, MOCAEONEPALMOHHAS BOAb, MHAEKC PE3UCTEHTHOCTH, YALTDA3BYKOBAS AOMMIAEPOMPACHMUS.

Summary. Objective. To compare different methods of treatment of congenital inguinal hernia.
Material and methods. 550 children with oblique inguinal hernia wich had surgery in the same clinic. Group
1 consisted of 100 patients who underwent surgical intervention by the Duhamel 2 method; Group 2 - 100
patients who underwent surgical treatment by the LASSO method; Group 3 - 350 patients operated by the
LOD method. The parameters evaluated were: duration of the operation, study of resistance index,
postoperative pain syndrome, quality of life after the operation. The significance level of p = 0.05 was used
for testing statistical hypotheses. Results. Among the whole sample, 73% were boys 27% were girls. In group
1 -87% and 13%, group 2 - 57% and 43%, group 3 - 73.1% and 26.9% respectively. Operating time was
shorter in group 3 - 21.13£8.84 min in group 2 -22.15£10.97 min in group 3 - 30.80+11.30 min (p<0.0001). In
quality of life assessment, group 3 had a higher total score of 89.4£6.9, group 2 - 72.9+10.9, and group 1 -
80.7£5.4. In group 1, there was no change in the resistance index on either the operated side or the
opposite side (p = 0.6353 and p = 0.4833), in group 2 the resistance index increased on both sides (p =
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0.0360 and p = 0.0515), and in group 3 the resistance index decreased on the operated side (p = 0.0220).
Pain syndrome in group 1, for 4 hours after surgery was higher than in patients of groups 2 and 3 (p <
0.0001), on the day of discharge pain parameters did not differ between groups (p = 0.0881). Conclusion.
Application of the modified method of LOD allowed to improve the results of surgical freatment by
increasing the quality of life, improving Doppler characteristics, and reducing the duration of surgery. A
closer study of haemodynamic changes in the gonad in boys using laparoscopic fechniques is necessary.

Keywords. inguinal hernia, children, extraperitoneal, needle, inguinal ring, quality of life, postoperative
pain, resistance index, ultrasound Dopplerography.
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AedeHne naxoBor rpbbkn (Al aBageTcs HaMboaee PACMPOCTPAHEHHbBIM XMPYPIMYECKUM
BMELLIATEABCTBOM B AETCKOM BO3PACTE. HaCTOTA BO3HMKHOBEHMS MAXOBBIX FPbIXK B BO3pACTE AO 18
AeT cocTaBageT o1 0,8 A0 4.4% (1). OHA ropa3A0 YALLLE BCTPEYAETCH Y MAABYMKOB (COOTHOLLIEHME
MYXHMH U XKEHLLIMH COCTABASET 5 K 1) (2). ¥ MAABYMKOB MUMK 3000AEBAEMOCTU MPUXOAMUTCA HO
MEPBbIM TOA XMU3HM, TOTAQ KAK Y AEBOYEK - MPUMEPHO HA MATbIM TOA XM3HU (3). HO AOAID KOCbIX
MOXOBbIX TPbPK B AETCKOM MOMYAALMM MPUXOAUTCE Boree 90% CAyqaeB (2). «30A0TOM CTAHAQPT)
rpbbKeceyeHms y AeTel - BbIAEAEHME BAQTOAMLLIHOTO OTPOCTKA OPIOLLMHLI M €ro BbiICOKOE
AUTUPOBAHME. TOOAMULMOHHOE TPbPKECEYEHME TMAXOBbIM  AOCTYNOM, ODOACAQET BbICOKMM
NPOLLEHTOM yCnexa M HEOOABLLUMM KOAMHECTBOM OCAOXHEHMM. OHO AO CUX MOP CYUTAETCH
HamMBOAEE HACTO BLIMOAHSIEMBIM Y AeTer. Aanapockonmieckoe Al pasBMBAAOCE C MOMEHTA
ero nossAaeHus B Hadaae 1990-x roaos (1). C 1ex nop OblAM OMMCAHbI PA3AMYHBIE TEXHMKM, BKAIOHAS
TPAHCABAOMUHOABHYIO TPEXMOPTOBYIO TEXHUKY C YLLUMBAHUEM LLEMKM TPLPKEBOrO MeLuKka (4) m
OAHOMOPTOBYID MPU  MNOMOLLM  OMTUYECKMX  WmnuoB  (5). O4eBUMAHBIE MPEUMYLLLECTBA
AQMAPOCKOMUYECKOTO AEYEHMS TMOAXOBbIX TPbK ObIAM MPOAEMOHCTPUPOBAHLI B CAEAYIOLLMX
ACMEKTAX: B MAQHE BOAEE KOPOTKOrO OMEPATUBHOTO BPEMEHM MPU ABYCTOPOHHMUX TPbDKAX (6),
YMEHbBLLIEHMA KOAMHECTBA METAXPOHHbLIX TPbPK (7) M BO3MOXHOCTM MCCAEAOBATH M YCTPOHMUTD
KOHTPOAQTEPAABHYIO  Tpbbky  (8). Coobuiaroch 006 yYMEHbLUEHMM MOCAEOMNEPALMOHHbIX
OCAOXHEHMM MpU  Aanapockonumieckom ANl (9), O TaAKKe O CHWXKEHMM PUCKA
NOCAEOMEPALMOHHOIO  FTPOrEHHOTO  KPUNTOPXM3MA. CUCTEMATUYECKMM OB30p HE  BbIIBUA
PA3AMYUIMA B OTHOLLIEHMM OBLLLETO CPEAHEr0 OMNEepPALMOHHOIO BPEMEHMU, MOCAEOMNEPALMOHHOM
B0oAM 1 4acToTbl peumansos (10). LUnpokoe BHeAPEHUE AONAPOCKOMMYECKMX METOAMK MO3BOAIET
30AYMATBCA O TOM, HEOBXOAMMO AM ELLE HTO-TO ONTMMM3MPOBATL? [1O3TOMY B CBOEM
MCCAEAOBOHUM Mbl MOMbITAAUMCE CPABHMTD PA3AMYHBIE METOABI, MPUMEHIEMBbIe AAg ATT.

MaTtepraa U MeToAbI. MaTeprarOM  UCCAEAOBAHUA MOCAYXMAM  AQHHbBIE, KOTOPbIE
HOXOAMAMCH HO Ae4yeHUM B [BY3 TO «OBAACTHAS KAMHMYECKAS BOAbHMLA Ne2»  TiomeHb ¢ 2015
no 2019 roa. Homu BbIAEAEHO TPM Trpynnbl NAuMeHToB: Tpynny 1 coctasmam 100 MAUMEHTOB,
KOTOPbIM MPOBEAEHO OMEPATUBHOE BMELLIATEALCTBO COCOBoMm nMo Atoamens 2 (11); Tpynny 2 -
100 NOUMEHTOB, KOTOPbLIM MPOBEAEHO OMEPATUBHOE AeYeHME Mo meToamke LASSO (12); Tpynny 3
- 350 NAUMEHTOB, OMEPMUPOBAHHLIX MO  OMTMMMIUPOBAHHOM METOAMKE C MNPUMEHEHUEM
OPUMMHAABHOTO yCTpomcTBA (AQY) (13). MPUBOAMM OMMCAHME OPUTMHOABHOTO MeToaa (puc. 1):
NOLUMEHT PACMOAAraeTcq B MNO3MUMKM  TPEHAEAEHDOYpPr. AQAee CnocobOM  OTKPLITOM
AQMAPOCKOMMU B OKOAOMYMOYHOM OBAACTU MPOM3BOAMTCSA MOCTAHOBKA OMTMYECKOrO TPOAKAPAd,
UTHPOABAOMMUHAABHOE AQBAEHME YTAEKMCAOTO ra3d - HA YPOBHE 6 MM. PT. CT. CAEAYIOLLIUM
OTAMOM  BbINMOAHSEM  DKCMAOPATUBHYIO  AQMAPOCKOMUIO  C  LLEAbIO  MAEHTUADUKALLMM
HEOBAUTEPUPOBAHHOIO BAQrAAMLLLHOTO OTPOCTKA OPIOLLIMHBI, 0BI3ATEABHO MOOM3BOAMM OCMOTP
KOHTPAQTEPAABHOM CTOPOHbI. 3ATEM MPOM3BOAMM MYHKLMIO MeEpeAHEN OPIOLLHOM CTEHKM HO
YPOBHE LEHTPA TPbPKEBBIX BOPOT, M3OTHYTYIO MUIAY MNPOBOAMM AO MPENEPUTOHEAABHOTO
MOAOXEHUS U ACAEE MEAMAABHO KODXOAMM) BHYTPEHHE MAXOBOE KOAbLLO TOKMAM OOPA30OM,
4TOObI CEMSABBIHOCSLLIMM MPOTOK Y MOABYMKOB MAM KPYTAQS CBA3KA Y AEBOYEK HOXOAMAMCH HUXKE
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urabl  (Puc. 1a). Aaaee NpOKAAbIBOEM OPIOLWMHY HA YPOBHE LLIECTM YACOB YCAOBHOIO
umdoepbaatra  (Puc. 1b).  MOHOMUAGMEHTHOS  Heabcopbupyemas  HUTb  IBASETCH
BCMOMOTATEABHOM U (BbIABUTAETCA) B OPIOLLIHYIO MOAOCTb B BUAE METAM, MOCAE HYETO UFAQ BHOBb
(MOATATMBAETCH) B OOPATHOM HAMPABAEHUM AO MPEADPIOLLMHHOIO NoAokeHus (Puc.1c). Mocae
3TOrO BbINOAHAETCS MOHEBP ABMXKEHMA UTAbI B MPEABPIOLLIMHHOM MPOCTPAHCTBE C AQTEPAABHOTO
KpQas BHYTPEHHENO MAXOBOTO KOAbLIQ, MCKAIOHOS 30XBAT B LLIOB SAEMEHTOB TECTMKYAAPHbIX
COCYAOB Y MOAbYMKOB (Puc. 1d), AMCTOAbHbIM KOHELL WIAbl MPOBOAMTCA B pPAHEe
CPOPMMPOBAHHOE OTBEPCTUE B BDPIOLLIMHE M MOMELLOETCS B NeTAlo (Puc. 1e). M3Baekaem Uray
TAOKMM OBPA30OM, YTO OCHOBHAS HUTb OCTAeTCq B NeTae (Puc. 1f). AaAee BCMOMOIraTeAbHYIO HUTb
M3BAEKAEM 30 06A CBOBOAHBIX KOHLLO TOKMM OBPA30M: METAS 3ATATMBAETCS, M AMCTOAAbHbIM KOHEL,
OCHOBHOM HUTM MNepeMeLLLaeTcd M3 OPIOLLHOM MOAOCTM. 3aBA3biBOEM OOA KOHLIO OCHOBHOM
AUFATYPSbI, Y3EA PPOPMUPYETCH B MATKMX TKAHAX MEPEAHEN OPIOLLIHOM CTEHKM, MOAKOXHO (14). B
HEKOTOPBbIX CAYYAAX, MPU FPbPKAX BOABLLOIO PA3MEPa, AOMOAHUTEABHO MPOBOAMTCS MOCTAHOBKA
TPOAKAPA AMAMETPOM 3MM AA MAHUMYASTOPA C LLEABIO ACCUCTUPROBAHHOM rEpPHUOPAdOmM.

PucyHok 1 (a-f) = aTanbl onepaTMBHOro A€4eH#us.

Y BCex AeTeM OLEHMBAAM MPOAOAXKMUTEABHOCTb onepaumm. Y 23 MAABYMKOB M3y4aAn Y3U
KAPTUHY MOLLIOHKM M FTOHOAbI C OMPEAEAEHMEM MHAEKCA pe3nCTeHTHOCTM (RI) A0 onepaumm m
HO CAEAYIOLLME MOCAEOMEPALMOHHBIE CYTKM HA OMEPUPOBAHHOM M HE OMNEPUPOBAHHOM
CTOpOHE. Y 60 NAUMEHTOB NPU MOMOLLM CMNELUAAMIMPOBAHHBIX LLKOA — BM3YOABHO OHOAOTrOBAS
WKaAa (BALU) v wkaaa CHIPPS, MCCAEAOBAAM MOCAEONEPALUMOHHBIN BOAEBOM CUHAPOM. Y 54
AETEM MO OMPOCHUKY OLEHMBAAM KOAYECTBO >XM3HW B OAMXKAMLLEM MOCAEOMEPALMOHHOM
nepuoae.

CTATMCTUYECKMMU  AHAAM3 M BU3YAAM3AUMA  MOAYHEHHbLIX  AQHHBIX MPOBOAMAACH C
MCMOAB3OBAHMEM CPEAbBI AA CTATUCTUMHECKMX BblMMCAEHMIM R 4.1.0 (R Foundation for Statistical
Computing, BeHa, AscTtpus) 1 Microsoft Excel. McnoAb30BAAM YPOBEHb 3HAYMMOCTM P = 0,05. AAs
OHOAM3A KAYECTBEHHbIX MOKA3ATEAEM MPUMEHSAM TOYHbIM TECT PULLIEPT, AAT KOAMYECTBEHHbIX -
TecT KpackeAaAa-YOAAUCA U TECT AQHHA C MOMPABKOM XOAMA.

Pesyabtatsel. Cpean Bcem BbIOOPKM 73% COCTABMAM MAABYUKM 27% - A€BOYKM. B rpynne 1 - 87%
n 13%, rpynne 2 - 57% w 43%, rpynne 3 — 73,1% 1 26,9% cOOTBETCTBEHHO. Hamnboaee 4acTo
onepdaLmio BbINMOAHAAM B Bo3pacTe 3-5 AeT (36-60 mec.). Bpems onepaumm - 6e3yCAOBHO BAXKHbIM
doOKTOP B XMPYPIMYECKOM AEYEHUM MOAAEHbKMX MALMEHTOB. B Hallen pabote AAMTEABHOCTb
onepauyn OLLEHMBAAOCH MPU OAHO- U ABYCTOPOHHMX BMELLIATEALCTBOX B COBOKYMHOCTH, U €€
BEAMYMHA OKA3AAOCh MEHbLLEN B 3 TPYNMe 3a CHET ONTUMMIALMU METOAMKM onepaumm (TABA. 1).
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Mbl OLLEHMAM MAPAMETPLI KAYECTBA XM3HM Y BCex Tpex rpynn. OBbLias cymma OOAAAOB
ObIAQ CTATUCTUYECKM 3HAYMMO BbILLIE B FOYMMNE MALUMEHTOB, TAE€ MPUMEHIACT meToa AOY. Bo
BTOPOM rpyrmne OLEHKA doU3MYECKOro CTATYCA ObIAG 3HAYMAMO HMXKE, YEM B MEPBOM U TPETbEMU
rpynnax (tTaba. 1).

Tabamua 1.
PacnpeaAeAeHHe CPABHMBAEMbBIX MOKA3ATEAEH

MNpu3HaK fpynna 1 pynna?2 Mpynna 3 p-value
[MOA, KOA-BO YEA: My>x 87 57 256 <0.0001

XeH 13 43 94
Bospacrt, mec. 58,20+1,02 54,19+12,77 57,77+15,38 0.9050
AAUTEABHOCTb OMEPALMM, MUH. 30,80£11,30 22,15+10,97 21,1348,84 <0.0001
oo PUNYECKMI CTATYC 30,0+3,3 24,6149 32,8+2,9 0,0053
© g < SMOUMOHAAbHbIN GOOH 26,9+2,5 25,845,1 29,0+1,0 0,1953
g 0 § COUMAABHBIM CTATYC 11,5£2,5 11,1£2,4 12,8+1,9 0,4456
g92x ObLuee 300p0BbE 12,4423 11,4420 14,842,7 0,0680
C = Cymma 6AAAOB 80,715,4 72,9£10,9 89,4+6,9 0,0099

B roynme 1 HeT CTATUCTUHECKOM PA3HULBI B MOKA3ATEAIX MHAEKCA PE3IMCTEHTHOCTM HMU C O
CTOPOHbl BMELLIATEABCTBA, HM C MPOTUBOMOAOXHOM CTOpOHbI—(p = 0,6353 1 p = 0,4833
COOTBETCTBEHHO). B rpynne 2 OTMEeYaAOCh yBeAndeHMe IR KOk CO CTOPOHbI BMELLIATEALCTBA, TAK U
C KOHTPAQTEPAAbHOM CTOPOHBI (P = 0,0360 1 p = 0,0515). B TpeTber rpynne 3HA4YUMbIE M3MEHEHMS
MPOUCXOAIAT TOABKO HO OMEPUPOBAHHOM CTOPOHE — MHAEKC PE3UCTEHTHOCTM CHWMXKAETCH (p =
0,0220), a Ha HEe CNEPUPOBAHHOMN M3IMEHEHMM HE MPOoUCXOoAMT (p = 0,4461) (puc. 2).

Fpymna 1 Fpynna 2 Fpynna 3
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0.6 - - Ii-..a--- _—
054
=
1.04
: .
0.9+ §
0.8+ %
oy 8
0.7 H
o
==h __§ §
064 — — =
0.54

A0 OME PaLEHA TROCIE ONEQALH AD DN paLHK MIOCE ONEPaL i AD DN DAL TROCTE ONEPaL 9

PucyHok 2 - AMHAOMHMKA MHAEKCA Pe3MCTEHTHOCTH

Mpu oueHke BOAEBOTO CUHAPOMA BbISBAEHbBI CTATUCTUHECKM 3HAYUMMbBIE PA3AMYME: Yepes 4
4OCA MOCAE onepaLum B rpynne 1 ypoBeHb BOAEBOM peaKLMM ObIA BbILLE, YEM B rpynnax 2 1 3 (p
<0,0001), mpu4em AQGHHbIE MNOKA3ATEAM B TPYMNMNAX C AQMNAPOCKOMMYECKMM AOCTYMOM HE
oTAMdaAmMCh (p = 0,9635). Ha caeaytloLLMM A€Hb MOCAE OMEPATMBHOIO BMELLIATEALCTBA (AEHb
BbIMMCKM) PA3AMYMIA MEXKAY TPYMNMNAMM He BbiSBAEHO (p = 0,0881), oueHkm no wkase BALL Gbiam
HEBLICOKMMM (PUC.3 U puUC. 4).
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PucyHok 3 - KoAanyecTBO 6AAAOB B NOCAEONEPALMOHHON OL,eHKe 60AeBOro CMHAPOMA Yepes 4 yaca
nocae onepaumnu
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PucyHok 4 - KoAu4ecTBO 6AAAOB B NOCAEONEPALNOHHON OLLeHKe 60AeBOro CUHAPOMA B A€Hb BbIMNCKH

Ob6cyxaeHWe. AHOAM3Y AAUTEABHOCTM ONepaLMM MOCBALLEHO MHOXECTBO MCCAEAOBOHUM, U
OOAbLLCS YOCTb OBTOPOB HE BbIBAIET CTATUCTUYECKM 3HAYUMOM PA3HULLBI MEXKAY TPOAMLIMOHHBIM
M AQMAPOCKOMMYECKMM METOAOM TpbbkecevyeHms. Tak, B meTaaHaamsax C. Esposito m F. Morini
YKQO3bIBAETCS HA TO, Y4TO BPEMS OMEPATMBHOIO BMELLIATEABCTBA MPU OAHOCTOPOHHEM TPbKE
COMOCTABMMO MPM MPUMEHEHMU AAMAPOCKOMMYECKOTO U TPAAMLMOHHOIO Ccnocoba, HO npwu
ABYCTOPOHHEM rpbhKe, KAK MPABUAO, MeHbLLE (15,16). [0 AOHHBIM METAAHAAM3A, MPOBEAEHHOTO
QBTOPAMM M3 NICMAHMK 1 UTAAMM, OBLLLEE BPEMA MEXAY TPYNNAMM HE OTAM4aAOCh (p=0.07), a
MEY OAHOCTOPOHHEM Trpbbke ObIAO KOopode HA 8,87 MUHYT Yy AETEM, OMNEPMPOBAHHbIX
TPOAMLMOHHBIM cnocoBom (p=0.03), Npu ITOM AAMHHEE B MOATPYNNE AEBOYEK HA 7,47 MUHYT
(17). B HOWEM MUCCAEAOBOHUM MPU OLLEHKE MPOAOAXKUTEABHOCTM OMEPALUM Mbl HE BbIAEAIAM
MOATPYMMbl MO MOAY, HO OBLLIAS AAUTEABHOCTb B TRYMMAOX, TA€ BbIMOAHIACS AQMAPOCOKMMYECKMI
AOCTYM, ObIAC AOCTOBEPHO HUXE.
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B 3apyBexxHOM AUTEPATYPE HE BCTPEYAIOTCS MYOAMKALLMM, KOTOPbIE PACCMATPUBAIOT OLLEHKY
KAQYECTBA XXM3HMU Y AETEM, MEPEHECLLUMX MOXOBOE TPbPKECEYEHME, B OCHOBHOM, MyOAMKALMM
MOCBALLLEHbI B3POCAbIM MALMEHTOM, KOTOPbIM C LLEABIO YKPEMAEHMA CTEHKM MAXOBOrO KAHAAQ
MPUMEHSIOTCA CMELMAAMIUPOBAHHbIE CETKM (18-20). AHOAOTMHYHAS TEHAEHLMSA MPOCAEXMBAETCS
M MO ACHHBIM OTEYECTBEHHbIX MCTOYHMKOB. Tak, C.T. CanmMeBom MPOBOAMAQCH OLLEHKO KA4eCTBA
>KM3HU Y MALMEHTOB C PA3AMYHBIMU BAPUAHTAMM TEPHUOMACCTUMKM C AEMOHCTPALMEN AYHLLMX
NOKA3ATEAEN Y MALMEHTOB C AYTOMNAQCTUKOM MAXOBOrO KAHAAQ (21). Hawa pabota nokasbiBaeT
YAYHLLEHME CYMMOPHOTO KQYECTBA XXM3HM Y MALIMEHTOB TPETLEM [PYMMbI.

AQHHbBIE, MOAYYEHHbIE HOMM B PE3YALTATE OLLEHKM MAPAMETPOB AOMMNAEPOrPACOUMN TOHAA,
OTAMHAIOTCS OT MOAYYEHHbIX ABTOPOMM M3 Typumm - Celebi et al. (22), koTopble CPABHMBOAM
3 dEKTbI OTKPBLITOTO M AAMAPOCKOMMYECKOro Al B MEAMATPUYECKOM BO3PACTHOM rpynne C
nomowplo Y3, OHM OBHAPYXMAM, 4TO B TPyMNnNe, KOTOPOMU ObIAG BbIMOAHEHO OTKPLITOE
rpobbkecedyeHme, HABOAIOAOAOCH HE3HAYUTEABHOE  YBEAMHMEHME 3HOYEHMM Rl B pPAHHEM
MOCAEOMEPALMOHHOM MEPUOAE, HO DT 3HAYEHUST BEPHYAMCH K AOOMNEPALLMOHHBIM 3HAYEHMIM B
MO3AHEM MOCAEONEPALMOHHOM MEPUOAE (HEPE3 LLUECTb MECILLEB MOCAE onepaumn). B rpynne,
OMEPUPOBAHHOM AQMAPOCKOMMYECKMM METOAOM, 3T MOKA3ATEAU HE M3MEHUAMUCH MEXAY
PAHHUMM U MO3AHUAM MOCAEONEPALMOHHBIM Neproaom. Schier et al. (23) B 2008 roay OLLEHMBAAM
COCYAUCTOE PYCAO AMHKA Y AETEM MOCAE AQMNAPOCKOMMYECKOro rpbikecedeHns. OHU BKAIOYMAM B
MCCAEAOBAHME 65 MOABYMKOB C OAHOCTOPOHHEM WMAM ABYCTOPOHHEM MAXOBOM rpbiken. OHu
M3IMEPSIAM NEPCPY3IUIO AMHEK AO U MOCAE OHECTE3MMU, AO U MOCAE OMNEPALMM, A TAKXKE Yepes
LLeCTb HeaeAb. 10 MX AQHHBIM, AQMAPOCKOMUYECKOE TPbPKECEYEHNE HE BAMFET HA Nepdoy3mio
amyek.

AQNAPOCKOMMYECKME  BMELLUATEABCTBA  AMPUOPKM  MOAOTPOBMATMYHBI, A 3HQYMT
MOCAEOMEPAUMOHHA OOAb Y ITUX MNAUMEHTOB AOAXHA OblTb MEHEE BbIPOXKEHHOM. 3TO
MOATBEPXXACQETCH MCCAeAOBAHMIMM S. Celebi B 2013 roay, KOTOPbIM MPOBOAMA CPABHEHME
BOAEBOTO CMHAPOMA MO ACQHHbLIM BALL, y MAUMEHTOB, OMEPUPOBAHHbLIX OTKPbLITBIM CMOCOOOM,
yepes 1 4yac MocAe onepaumm ypoBeHb BOAM ObiA BbILLE, YEM B TRYMME B KOTOPOM MPUMEHSIACH
AQMNAPOCKOMMYECKMIM CNOCOB (24). HaLle MCCAEAOBAHME MOATBEPXKAQET ACHHbIE YYEHOTO.

3akatodeHME. AHOAM3 PE3YABTATOB XMPYPIMHECKOTO AEYEHUT AETEN C MAXOBOM FPbIXKEN MMEET
3HQYEHUE AAS OCMbBICAEHUS MPUMEHEHMS HOBBIX TEXHOAOTUM B XMPYPIMK. 1O AQHHBIM HALLEro
MCCAEAOBOHMY, TMPUMEHEHNE MOAMAULMPOBAHHOTO METOAD AQY MO3BOAMAO  YAYHLLMTb
PE3YAbTATbl  OMEPATUBHOTO AEYEHMS 3Q  CYET MOBBILLUEHUS KOYECTBA >KM3HM, YAYYLLUEHMS
AOMNAEPOrPACPUECKNX XAPAKTEPUCTUK TOHAA. XOTI CAM METOA HE ODACACET MPEUMYLLLECTBOM B
MAGHE BbIDCXKEHHOCTM OOAEBOrO CHMHAPOMA B CPOBHEHUMM C  meToaom  LASSO, Ho
OMTUMM3MPOBAHHbBIM MOXOA MO3BOAAET BBIMOAHUTb BMELLIATEABCTBO BbICTPEE onepaumn LASSO Ha
4,6%, a Atoamenab - Ha 31,4%. Heobxoanmo BoAee MPUCTAABHOE M3YYEHME FTEMOAMHAMMYECKMX
M3MEHEHMMU B TOHOAOX Y MOABYUKOB MPU MPUMEHEHUM AANAPOCKOMMYECKMX TEXHOAOTUM, HTO
MO3BOAMT BbIPAOOTATL BOAEE YETKME KPUTEPUU MPOUMEHEHUST KAPOOKCHUMEPUTOHEYMA.
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AKTYAAbHBIE MPOBAEMbl UMMYHOTEPANUU THOWHBIX PAH
C.H. CraxkuHa, C.I. TywuH, 1O.C. baxuHa, U.U. TaHeTAMHOBA
M>KeBCKAS rOCYAQPCTBEHHAN MEAMLMHCKAS AKAAEMMS, MXKEBCK, Poccuimckas doeaepaums
ACTUAL PROBLEMS OF IMMUNOTHERAPY OF PURULENT WOUNDS
S.N. Styazhkina, Y.S. Bazhina, L.I. Gainetdinova

Izhevsk State Medical Academy, Izhevsk, Russian Federation

PE3IOME

LLeAb. KAMHMYECKOE HOBAIOAEHME U QHAAM3 A€HEHMS THOMHBIX PAH (POHKOAEMKMHY) U KAEBOMEKOADY.

MaTtepuaa u metoabl. Homu BbiAn NPOBEAEHBI MCCAEAOBAHMS 137 BOAbHbIX, HOXOAILLIMXCH HO AEYEHUM
B XMPYPIMYECKOM U TMPOKTOAOTMHECKOM  OTAeAeHMmIx 1 PKB wm B MOAMKAMHUKE. OCHOBHbBIMM
HO30AOTMHECKMMM  POPMAMM  3000AEBAHMM B HALLUEW pPABOTE SBMAMCH TAkMe 3AOOAEBAHME KAK:
abcuecchbl,  OAErMOHbI,  OXOMM,  OTMOPOXEHMA,  HATHOMBLLUMECHS  MOCAEOMNEPALMOHHbIE  POHbI.
MHKpOBUOAOTMYECKME MCCAEAOBAHMS PAH B ABYX HAMPABAEHMAX M3Y4OAOCH KOAMHECTBO MUKPOOHbBIX TEA B |1
I TKAHU UAM 1 MA XKMAKOCTMU, O TAKXKE MPOM3BOAMAUCE OOKMOCEBbI PAHEBOTO OTAEAIEMOIO C LLEABIO
UAEHTUADUKALLMM MUKPOBHOM GOAOPbBI B PAHE.

PesyAbTaTHI.

KoAMYECTBEHHBIM COCTAB MMKPOODAOPBI THOMHBIX PAH M3YYOACSH MYTEM MOACHETA MMKPOBOHbBIX TEA B 1
rpamme  TKaHM  (TMA  XmakocTtu). pr BCKPBLITUM THOMHOTO o4ara oBCeMEHEHHOCTb B OCHOBHOM M
KOHTPOABHOM TPYyMNMNax OblAQ BbILLE KPUTUYECKOTNO YPOBHS M PABHAAACH 4,0£2,5 x108. MccAeAOBAHMIMM
YCTAQHOBAEHO, 4TO OCHOBHbBIMM BO3DYAMUTEAIMM OCTPbIX THOMHbLIX 300O0AEBAHMM MATKMX TKAHEM HABAAIOTCS
rPAMMIOAOXKMTEAbHBIE ©aKTepuM. KOK B OCHOBHOM, TAK M B KOHTPOABHOM PyMnaX MNPEUMYLLLECTBEHHO
BBIAEAIACS 30AOTUCTbIM CTACOPUMAOKOKK KOK B MOHOKYAbTYpE (43 %), TOK M B ACCOUMAUMM C APYTMMU
MUKPOOPTaHM3IMammM (14,1 %). TEMOAUTUHECKMM CTACOUAOKOKK, CTPEMTOKOKK M  KMLLIEYHAS MNAAOHKA
BbIAEAEHDI B 29,5% CAYyYQEB, IMMAEPMAAbHBIM CTAJOUAOKOKK-B 8%, CUHETHOMHAS MAAQYKA — B 5,5 %, npoTten —
B 7 %. POCT ©BaKTEPUMAABHOM COAOPBI OTCYTCTBOBAA B 3%.

3akAlo4eHue.

Mpu A€4YEHUU TPAAMULMOHHBIM CMOCOBOM AOCTATOYHO AAMTEABHOE BPEMSI COXPAHIACSH KPUTHUHECKMIA
YPOBEHb MMKPOOPIAHM3MOB, B TO BPEMS, KOK MECTHOE MNPUMEHEHME «(POHKOAEMKMHO)Y M MA3MN
(AEBOMEKOAL) B AEYEHMM THOMHBIX PAH CMOCODOCTBOBAAO YMEHBLUEHUMIO MUKPOBHOro 4YMcAa Ha 3-4
MOPAAKQ, YMEHBLLAS MMKPOBHOE 4YMCAO B CTEHKE PAHbI M MOBbILLAA 4YBCTBUTEABHOCTb K HEKOTOPbIM
QHTMOMOTUKAM , B CBS3M C STUM YCKOPSS Te4eHMe BCex doas pPaHEBOro NpoLLeccal.

KAto4eBble CAOBA. THOMHbIE PAHbI, ACBOMEKOAb, POHKOAEMKMH, 30AOTUCTbIM CTACOUAOKOKK.

SUMMARY.

Of the goal. clinical observation and analysis of the treatment of purulent wounds with «Roncoleukiny
and «levomekol» drugs.

Material and methods. We conducted studies of 137 patients being treated in the surgical and
proctological departments of the 1st RCB and in the polyclinic. The main nosological forms of diseases in
our work were such diseases as abscesses, phlegmon, burns, frostbite, suppurated postoperative wounds.
Microbiological studies of wounds in two directions, the number of microbial bodiesin 1 g of tissue or 1 ml of
liquid was studied, and back-seeding of wound discharge was performed in order to identify the microbial
flora in the wound.

Results. The quantitative composition of the microflora of purulent wounds was studied by counting
microbial bodies in 1 gram of tissue (1 ml of liquid). Upon opening of the purulent focus, the contamination
in the main and control groups was above the critical level and equal to 4.0 + 2.5 x108. Studies have found
that the main causative agents of acute purulent diseases are mild.

Keywords. purulent wounds, levomekol, roncoleukin, staphylococcus aureus.
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BeBeaseHHe. AeyeHne rHOMHO-BOCTOAUTEABbHbBIX 30DO0AEBAHUN MATKMX TKAHEWN OCTAETCS OAHOM
M3 AKTYQAbHbIX MPOBAEM COBPEMEHHOM XMPYPTUKM [1].

BolICOKMIM  HAY4YHBIM  YPOBEHb  AMATHOCTUKM  9BAAETCH  KAIOMHOM K WX BbISBAEHMIO,
CBOEBPEMEHHOMY U DAMEKTUBHOMY AEHEHUIO M TEM COMbBIM K BbI3AOPOBAEHMIO MALLMEHTOB.
Mo aaHHbiM BO3, exeroaHo okoao 30 % HaceaeHus Poccumckom Peaepaumm CTpaasqet
PA3AMYHBIMM THOMHO-BOCMAAUTEABHBIMM OCAOXKHEHMAMM [2,3].

CoBpEMEHHAT MEAMUMHCKAS MOMOLLD ABASETCH HEPETAOMEHTUPOBAHHBLIM MOKA3ATEAEM
BbDKMBAEMOCTH MOUMEHTOB C  THOMHO-BOCMOAMTEABHBIMM — PAHAMM. YBeAnyeHue
BbDKMBAEMOCTU STUX MALMEHTOB CBA3AHO CO 3HAYMTEAbHbIM YAYYLLIEHMEM KAYECTBA A€4EOHOro
npouecca [4,5,6].

MNpoLeCcC UCLEAEHU PAHbI MMEET LIMKAMHECKMU XAPAKTEP, MPOXOAS YEPE3 TPU OCHOBHbLIE
doasbl. Nepeas doasa - doasa BocnaseHus (1-5 AHeN), BKAIOHAET MEPUOA M3SMEHEHUIN B COCYAOX U
OYULLLEHMS PAHBI OT OMEPTBEBLUMX TKAHEN [7]. BBIAEAAIOT TOK XXe doa3y pereHepaumm (6-14 aAHen)
M a3y oBpa30BAHMI U PEOPTAHM3ALMM pyBLa (Boaee 14 aAHeN). [TO CAOBAM MHOIMUX yHEHbIX,
NpPX BbIDOPE AEKAPCTBEHHBLIX MPENAPATOB U PUIMHECKMX METOAOB AAS AEYEHMA THOMHBIX PAH
HEODXOAMMO YHUTBIBATL pa3y paHeBoro npouecca [8,9]. Mpw nepBon doase BO Bpems yxXoAa 3d
PAHOM HY>XHO MCMOAb3OBATb AEKOPCTBA, KOTOpble OOpIoTCs C  OAKTEPUAMM, MNOMOTAtoT
PA3PYLLUMTE HEKPOTUYECKYKD TKAHb, OBAQACIOT OCMOTUHECKMM AEMCTBUMEM, CHUMAIOT OOAb, U
TAKXKE METOAbI, HOMPAOBAEHHbIE HO YCTPAOHEHME BOCMAAUTEABHOTO MPOLLECCA, OYUCTKY PAHbI OT
HEKPOTMYECKMX M THOMHBIX OOPA3OBOHMM, YAYYLLUEHME OTTOKA PAHEBLIX  BbIAEAEHUM,
MHMMOMPOBAHME PA3MHOXEHUT MUKPOGOAOPLI [10]. BO BTOpOM dba3e HYy>XHO CTMMYAMPOBATb
MPOLLECChHI 3QXKMBAEHMS, YCKOPMUTb OBOPA3OBAHME T[PAHYAILMM, CMOCOBCTBOBATL ObICTPOMY
3QDKMBAEHMIO PAHBI, CO3AAQTb OAQrOMPUATHYIO BACOKHYIO CPEAY M 3ALLUTUTL €€ OT MOBTOPHOM
mHdgoekumm [11,12]. Ae4eHne THOUHbBIX PAH HAYMHAETCHS C XMPYPrM4eckom oBpaboTkM, B XOAE
KOTOPOM OCYLLLECTBAAETCH YAOAEHME HEKPOTUHECKMX M THOMHBIX MACC, A TAKXE APEHUPOBAHME
PAHbI AAS OBECneYeHMs MAKCUMAABHOTO OTTOKO PAHEBOTO OTAEAIEMOro. OCHOBHOE BHMMAHME
YAEAIETCH TLLATEABHOCTM MPOBEAEHMA onepaumi. Npu STOM YHYUTLIBOIOTCA CPOKM BbIMOAHEHMS,
MOCKOABKY HOYbIO HE PEKOMEHAYETCH MPOBOANTE XMPYPRIMYECKMIM ITAMN. BMECTO 3TOro ero Ay4Lue
OTAOXMTb HO 12-16 YOCOB U BbIMOAHUTH B OMTMMOABHOE BPEMS AAS MALMEHTA u xmpypra [13,14].
OTOT 3TaN BKAKHOET B cebid MNPUCYTCTBME CAHECTE3MOAOrd, TMOAFOTOBKY OBOOPYAOBAHMS,
MHCTPYMEHTOB M AEKAPCTB. OAHAKO €CTb YTBEPXAEHUE O TOM, YTO "AQKE CAMAS MOAHOLLEHHAS
xmpyprmdeckas obpaboTka He MOXET TAPAHTUMPOBATh MOAHOE YAQAEHWME MOTEHLMOAABHO
HEXM3HECNOCOOHbIX TKAHEM". TTO3TOMY MOCAE XMPYPTMYECKOrO BMELLATEABCTBA TpebyeTtcd
AEYEHME C UCTMOAb3OBAHMEM PA3AMYHBIX AEKAPCTBEHHBIX MPENAPATOB AAS CHATUS BOCMOAEHMS,
ObICTPOrO OYMLLLEHUS PAHBI U CTUMYAMPOBAHMA ObICTPOrO 3QKMBAEHMA. TAKXKE HEOOBXOAMMO
MPUMEHSITb KOMIMAEKCHOE ObLLLee AeveHme [15,16].

MaTtepMan u  MeToabl. McCAea0BAHbI 137 OOAbHbBIX, HOXOAJLLIMXCA HA AE€YEHUMM B
XMPYPIMHECKOM UM MPOKTOAOTMHECKOM OTAEAEHMAX 1 PKB um B MNOAMKAMHMKE. OCHOBHbLIMM
HO30AOTMYECKMMM CDOPMAMMU 30OOAEBAHMI B HALLEK PABOTE 9BUAMCE ABCLLECCHI, DAETMOHbDI,
OXOTM, OTMOPOXEHMUA, HOATHOMBLLMECH MOCAEONEPALMOHHBIE PAHbI. MUKPOBHMOAOTMYECKME
MCCAEAOBOHMA PAH B ABYX HOMPABAEHMIX M3YHAAOCH KOAMHECTBO MUKPOBOHLIX TEA B 1 T TKAHM MAM
T MA XMAKOCTM, O TAKXKE MPOU3BOAMAMCH OAKMOCEBbI PAHEBOTO OTAEAIEMOINO C  LLEABKO
MAEHTUAOUKALLMM MHUKPOBHOM GOAOPbI B PAHE.

PelLueHnem PAPMAKOAOTMHECKOTO KOMMTETA M3 PP (mpotokoa Ne 9 ot 11.09.97r.) masb
(AEBOMEKOABY AOMYLLEHA AO KAMHMYECKOTO MNPUMEHEHMI. YuuTbiBAd OAKTEPULMAHOE,
DAKTEPMOCTATUHECKOE, MECTHOOHECTE3UPYIOLLLEE CBOMCTBO (AEBOMEKOABLY, O TAKXE ero
CNOCOBHOCTL BLICTPO MPOHUKATL YEPES KAETOYHbIE MEMBPAHDI, HE MOBPEXAOA MUX, NEPEHOCUTD
PA3HOOOPA3HbIE AEKAPCTBEHHbLIE BELLLECTBA, PELLUEHO MPUMEHUTL €€ B AEYEHUM THOMHBIX POH.
AAS YCUAEHMA  MECTHOTO  MMMYHOCTUMYAUPYIOLLLETO  AEWCTBMS  OOABHBIX C  THOMHBIMM
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3000AEBAHMAMM MATKMX TKAHEN MOUMEHIAOCH AOKOABHOE BBEAEHME (POHKOAEMKMHNA, YYMUTHIBAS
€ro AHTUCENTUHECKOE U UMMYHOCTUMYAMPYIOLLLEE AEMCTBUME.

Pe3syAbTaTthl M UX oO6GCyXAeHuMe. B oOcHOBYy paBOThl MOAOXEH QHOAM3 KAMHUYECKOrO
HaBAoAEHMS 30 137 OOAbHBIMM, HOXOAALLLMMMCS HA  AEYEHMM B XUMPYPIMHECKOM U
MPOKTOAOTMYECKOM OTAEAEHMUIX 1 PKB U B MOAMKAMHMKE. M3 HKUX 72 NALMEHTA BOLLIAM B OCHOBHYIO
rpynny. OTMm  OOAbHBIM  MPOBOAMAOCH AEYEHME C MOMOLLBIO MA3U  KAEBOMEKOAbLY MpPU
NEPEBAIKAX WM AOKAABHOTO BBEAEHMA (POHKOAEMKMHYO BOKPYr PAHbl. [pynny CpOaBHEHUS
COCTABUAM 65 OOAbHBIX C MAEHTMYHOM MATOAOTUMEN, MPU AEYEHMM KOTOPLIX MPUMEHIAMCH
TPOAMLMOHHBIE METOAbLI (MO3b A€BOCMHOBAS, APYPALMAAMOBAS, 10% PACTBOP XAOPWAQ HATPMA).
OCHOBHbIMM HO30AOTUHECKMMIM DOPMAMU 30OOAEBAHUI B HALLIEM PABOTE IBUAMCh ABCLLECCHI,
JOAETMOHBI, OXKOTM, OTMOPOXEHMS, HOTHOMBLLMECH MOCAEOMNEPALMOHHbLIE PAHbI.

AedyeHne OOAbHbIX OBEUX rPymmn BKAIOYOAO OMEPATMBHOE BMELLATEABCTBO AAS OHYMCTKM
THOMHOTrO o4ara, 4ToObl YMEHbLUMTb PACMPOCTPAHEHME MHADEKLIMM M OBECneYmTb AAEKBATHOE
APEHUPOBAHME. Ma3b "AEBOMEKOAL' MPUMEHIAQCH HA MOPAXEHHYO OBAQCTb 1-2 pasa B
TeyeHme AHS B cpeaHem koamdectse 0,2-0,4 1 HA KaxKablt 1 CM2 PAHEBOM MOBEPXHOCTMU.
BeeaeHne  "POHKOAEMKMH'Q  OCYLLECTBASAM B 2-3 TOYKM  OAHOPQ3OBbIM  LLUMPULLEM,
NPEeABAPUTEABHO 0BPABOTAB KPAd pPaHbl 70% CAMPTOM, OTCTYMS OT KPAf PaHbl Ha 1,5-2 cm.
"POHKOAEMKMH" BBOAMAM MEAAEHHO B pasmepe 5 uAm 10 muaamamtpoB 0,5% pacTteopa
HOBOKAMHQA, YTOObI M3BEXATh OBPA30BAHMS NEHbLI. BOKPYT pAHbI GOOPMMPOBAACS 3ALLMTHbINA CAOM
13 "POHKOAEMKMH"A M HOBOKAMHA, M Yepe3 1-2 AHA MPpOoLEeAypY MOBTOPAAU. AAF MOAYYEHMA
XOPOLLEro PEe3yAbTATA OObIMHO AOCTATOYMHO ObIAO BBECTM AEKAPCTBO B 30HY AOKAABHOTO
BO3AEMCTBMA 2-3 pa3d. [TOKA3OHMEM K TAKOMY BBEAEHMUIO ABASAMCH BIAOE TEYEHWE PAHEBOrO
MPOLLECCA, CKAOHHOCTb K PACAPOCTPAHEHUIO BOCMAAMTEABHOIO MPOLLECCA (OTEK, rTMnepemms
BOKPYr POHbl HA 3HOYUTEABHOM PACCTOAHUM, SFBAEHMS PETMOHAPHOTO AMMADOAEHUTA WU
AMMADAHTUTA).

YCTOHOBAEHO, 4TO MPOSBAEHUE MHAOEKUMM OBYCAOBAMBAETCH OMNPEAEAEHHBIM KOAMYECTBOM
MMKPOBOB B PAHE, COCTABASIOLLMM 105 MUKPOOHBIX TEA HA 1 rPAMM TKAQHW. ECAM B paHe
BbIABASETCA YUCAO MUKPOOHBIX Tea >105 TO B HEWM PA3BMBAETCH M MPOrPECCUPYET THOMHO-
BOCMOAUTEABHBIM MPOLLECC. 3TO MO3BOAJIET OOBEKTMBHO OLLEHMBATH KAYECTBO XMPYPTMHECKOM
0BpabOTKM PAHbI, MPOrHO3MPOBATH TEYEHME THOMHO-BOCMAAUTEABHOTO MPOLLECCA.

MAPAAAEABHO C M3YYEHUMEM KOAMHECTBEHHOIO COCTOBA MUKPOGOAOPBI MPOM3BOAMAOCH
BAKTEPUOAOTMHECKOE MCCAEAOBAHME C LLEABIO BBIAEAEHMS U UAEHTUAOUKALMM MUKPOTOAOPSI
Buontata. AA9 3TOro BUMONTATHAS CYCMeH3us B passeaeHun 1:10 MHOKYAMPOBAAOCH HO KPOBSHOM
arap, cpeay Cabypo U SHAO, MACOMENTOHHbIM Arap M MHKYOMPOBAAQCH Npu Temneparype +37
°C B TeyeHue 20 yacos. lNocesbl Ha cpeae Yumctomia m Cabypo MPOBOAMAMCH B TedeHue 48
yacoB. B pesyabtate HaBAOAEHWMM  ObIA  3AQOUKCMPOBAH  OKTMBHBIM  POCT  OCHOBHOM
PACTUTEABHOCTM HA OOEMX Cpeaax. bbiAO MPOBEAEHO M3yYeHME BCEX BMAOB BbIPDALLLEHHbIX
KOAOHWUM, TMOCAE 4Yero OblAa  MPOBEAEHO  MAEHTMAOMKAUMA. Takke OblAd  OLEHEeHA
YYBCTBUTEABHOCTb K QHTMOMOTUKAM. BAKTEPUOAOTMYECKOE WMCCAEAOBOHME BKAKOYOAO B Ceb4
KOYEeCTBEHHOE U KOAMHECTBEHHOE M3yYeHME MMKPOTDAOPBI POHEBOM MOBEPXHOCTU B AMHOMMKE.

KayeCTBEHHbIM COCTAB MUKPOMDAOPDI THOMHBIX POH U3YHOAM AO A€YEHUS, O TaKXe Ha 3, 7, 12
CYTKM OT HOYAOAQ AeveHus. baktepuoaormyeckomy OBCAEAOBOHUIO MOABEPTAMCH BCero 137
4eAoBeK (72 NAUMEHTA OCHOBHOM M 65 MALMEHTA KOHTPOABHOM rPYMMbl). MUKPOBUOAOTUYECKME
MCCAEAOBOHUSA THOMHbLIX PAH OOAbHbIX TPYMMbl CPOBHEHWMS M OCHOBHOM FPYMMbl MOKA3AAM, YTO
MCXOAHOS XAPOKTEPUCTMKA PAH XAPAKTEPU3YETCA AOCTATOYHO BbICOKOM OAKTEPUAALHOM
obcemeHeHHoCTbIO  (>10'2) U HAAMMMEM  MUKPOBHBIX accouMaumit. AAS  THOMHBIX PAH
XAPCGKTEPHO, 4YTO B HUX CPEAM TMPEACTOBUTEAEM POAHEBOM MMKPODDAOPBLI HA BCEX 3TAMNAX
0BCAEAOBAHMI MPEOOAQAQIOT CTACOUAOKOKKM, KOTOPBIE BIAEASIOTCS KAK B MOHOKYABTYPOX, TAK M
B PA3AMYHBIX MMKPOBHbBIX ACCOLMALLMAX.

MCCAEAOBAHUAMM  YCTAHOBAEHO, YTO OCHOBHbIMM  BO3BYAUTEAIMM  OCTPbIX  THOMHbIX
3000AEBAHUI MATKMX TKAHEWM IBAJIOTCH TPAMIMOAOXKUTEABHbIE BaKTEPMM. KOK B OCHOBHOM, TOK U B
KOHTPOABHOM TPYMNMNAX MPEUMMYLLLECTBEHHO BbIAEAJACH 30AOTUCTBIM  CTAOCOMAOKOKK KOK B
MOHOKYAbTYpPE (43%), TAGK M B QACCOUMAUMKU C  APYIMMU  MUKPOOPTAHMIMAMM  (14,1%).
FEMOAUTUHECKMIM CTAOUAOKOKK, CTREMTOKOKK M KMLLIEYHOS MAAOYKA BbIAEAEHDI B 29,5% CAy4QEB,
SMUAEPMAAbHBIM CTAOMAOKOKK - B 8%, CMHETHOMHAS MAAo4ka — B 5,5%, mpoten — B 7%. PocT
BAKTEPUAABHOM JOAOPBI OTCYTCTBOBAA B 3%. B HEKOTOPbLIX CAY4QsX, B MPOLLECCE AEYEHMS, KOK B
OCHOBHOM (11 4eA.), TOK M B KOHTPOABHOM rpynnax (8 4ea.) Ha 3-7 CyTKM M AQXKE MO3XKe
MPOCAEXMBAAOCH MPUCOEAMHEHME TPAMOTPULLATEABHOM GOAOPSI.
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KOAMYECTBEHHbBIM COCTAB MMKPOTOAOPBI THOMHBIX PAH M3Y4AACH MYyTEM MOACHETA MMUKPOBHbIX
TeA B 1 rpamme TKAHM (TMA XMAKOCTM). TIpK BCKPbLITMM THOMHOTO O4ara OBCeMEHEHHOCTh B
OCHOBHOM M KOHTPOABHOMU rpymnnax ObIAQ BbiLLE KPUTUHECKOTO YPOBHS M PABHIAACH 4,0+2,5 x108,
MNocae xupyprmieckom oBpaboTkM M MPOBEAEHUI COOTBETCTBYIOLLLETO AEYEHMA Y OOAbHbIX
OCHOBHOW TPYyMmMbl, B AEYEHWMM KOTOPbLIX MPUMEHAACCH MA3b (AEBOMEKOABY, K 3 CYTKOM
OTMEYAAOCH CHMXKEHME MMKPOBOHOTO 4YUCAQ A0 8,17+1,6 x104, a K 7 CYTKOM MUKPOTOAOPQ
OBHAPYXMBAAACH AMLLL Y 50% BOAbHbBIX, U LMAPPA 0BCEMEHEHHOCTU COCTABAIAQ 6,2+0,4x 10,
Ha 10-12cyTkM noka3ateAm BAKTEPUAAbHOM OBCEMEHEHHOCTM THOMHBIX OYArOB CHM3MAMCH AO
KAMHUYECKM BE30MACHbIX MAPAMETPOB - OMNPEAEAIAACH EAMHNYHAA AOAOPA. B OCHOBHOM rpynne
BOAbHbIX, AE4EHME KOTOPbLIX AOMOAHIAOCH AOKOABHOIO BBEAEHUEM (POHKOAEMKMHNA, OTMEYEHO
MOKCUMOABHOE CHUXEHME MMUKPOORIAHU3MOB: HO 3 CyTKM - A0 103, Ha 7 cyTtkm -107, a K 12
CYTKAM MUMKPOCDAOPA B PAHE HE OMPEAEAIAQCH.

MNpu A€YEHUM TPAAMLMOHHBIM CMOCOOOM AOCTATOYHO AAMTEABHOE BPEMSI COXPOHIACH
KOUTHMHECKMIM  YPOBEHb  MMKPOOPTAHM3IMOB, COOTBETCTBEHHO ObIAM MOAYYEHBI CAEAYIOLLME
AQHHbIE: MUKPOBHAS 0OBCEMEHEHHOCTh HO 3 CYTKM COCTABAIAQ 102, HO 7 CyTKM OblAQ POBHA
5,2+1,2 x104, a Ha 10-12 cyTtkm - 16,318,1 x102.

Ha 12- AeHb NPOLLEHT BbICEBA MMUKPOGOAOPLI MU TRAAMLIMOHHOM criocobe paBHIACA 75%, B
TO XK€ BPEeMS MPOLLEHT BbICEBA B OCHOBHOM rpymnne OblA 3HAYUTEABHO HMXKE M COCTABMA 12,2%.
Tak, HO 12 A€Hb B OCHOBHOM IPYMME BbICEBAAACH EAMHUMYHAN MUKPOGOAOPA, B TO BPEMS KAK B
KOHTPOABHOM COXPAHAAOCH MUKPOMOAOPG Nopaaka 16,2 x10.

oA BO3AEUCTBUMEM MPOBOAMMOTO AEYEHUS MALMEHTOB B OCHOBHOM TPYMNMNE MOBLILLOETCS
YYBCTBUTEABHOCTb  MMUKPOAOAOPBLI THOMHOM PAHbl K  MEHUUMAAMHY U MOAYCUHTETMHECKMM
MNEHULMAAMHOM (KOPOEHULMAAMH, OKCAUMAAMH), HEZHAYUTEABHO KAHOMMULMHY U MOHMXKAETCS B
OTHOLLEHMM AHTUBMOTUKOB LLUMPOKOTO CMEeKTPAa AEUCTBMS.

NpumeHeHne Ma3m (AEBOMEKOAB) B AEYEHMM THOMHBIX PAH OKA3bIBAET MOAOXMTEABHO
BAMSHME HA TEYEHWE PAHEBOTO MPOLECCA, YMEHbLUAS MMKPODHOE 4YUCAO B CTEHKE PAHbI,
MOBbILLIAY YYBCTBUTEABHOCTb K HEKOTOPBIM QAHTMOMOTUMKAOM U B CB43M C DTUM YCKOPSET TEYEHUE
BCeX dpa3 pAaAHEeBOro npouecca. B rpynne OGOAbHbIX, B A€YEHMM KOTOPBIX MCMOAb3OBAAOCH
KOMOUHMPOBAHHOE  MPUMMEHEHUE  (POHKOAEMKMHNA  (AOKOABHOE  BBEAEHME) W MA3M
(AEBOMEKOADB), OTMEYEHO MOKCHUMAABHOE CHMXKEHUE MUKPOOPTAHM3MOB.

MecTtHoe npumeHeHue «POHKOAEMKMHNA M MA3M (AEBOMEKOAB) YXKE K 8 CYTKOM AEYEHMS
CNOCOBCTBOBAAO YMEHbBLLUEHMIO MMKPOBHOTO YUCAA HA 3-4 MOPAAKA, B TO BPEMA KOK CPEAM
OOABbHbIX M3 TPYMMbl KOHTPOASA 3TW MOKA3ATEAU HA 2 MOPIAKA MPEBBILLIAAM MOAYYEHHbBIE AQHHbIE. K
7 CYTKAOM AEYEHMA PA3AMYMI COXPAHSIIOTCH B CBA3U C TEM, YTO B OCHOBHOM TPYMNMe B MOAOBMHE
CAY4YQEB HET MUKPOBHOM COAOPSLI, B OCTABLLEMCS MOAOBUMHE HOBAIOAEHUMI OBCEMEHEHHOCTL PAH
OKQO3AAACH HMXKE KPUTHMHECKMX 3HOYEHMM HA 4 MOPAAKA, O B KOHTPOABHOM FPYMNMNe - BCEMO AMLLb
HO OAMH MOPAAOK.

AQHHbIE WUCCAEAOBAHMM B OCHOBHOM T[PyMne YKA3bIBAIOT HA CHWXKEHME MUKPOBHOM
OBCEMEHEHHOCTU HMXKE KPUTUMHECKOTO YPOBHS HA 3 CYTKM OT HOYOAQ AEYEHMS, YMEHbLLEHME
nokasatreaner obcemeHeHHOCTM A0 8,8x102 £1,6x102 MUKPOBHBIX TEA. ACAbHEMLLIEE MECTHOE
NPUMEHEHNE KOMMAEKCHOTO A€YEHUI CBUAETEABCTBOBAAO B MOAb3Y €0 MPUMEHEHMUSA, MOCKOABKY
HO 7-e CYTKM B TMOAOBMHE BCEX CAY4OEB M3 OCHOBHOM T[pynnbl MUKPOBHAS OAOPA He
BbICEBOACQCH.

B HOYAQABHBIX AQHHbIX MO BAKTEPUAABHOM MHADEKLMM THOMHBIX POH B OBEMX CPOBHUBAEMbIX
rPynnaxX OAMHOKOBO MOKA3bIBAAM MPEBLILLEHUME KPUTUHECKMX 3HAYEHWMM MUKPOOBHBIX TeA. B
OCHOBHOM Fpynne 30METHO YMEHBLLUMAOCH KOAMHECTBO MMKPODOB HA 3-M AEHb A€YEHMS, A Yepes
7 AHel 48,2% NALUMEHTOB M3 3TOM rPYMMbl HE UMEAM POCTA MUKPOBHOM COAOPSI.

MeToa, MPEAAOXEHHbLIM QBTOPAMM - OOKAABIBOHME (POHKOAOEMKMHNOM M MPUMEHEHUE
(AEBOMEKOAN, KOK BMAHO M3 MPEACTABAEHHbIX dpoTorpadoui (Puc.1-4), cnocobcTeyetr BGoaee
3 PEKTUBHOMY AEHEHMIO.
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Puc.1 UHcbuumupoBaHHAA paHa HA ¢poHe Puc.2 3-e cyTkn nocAe HA4YAAQ A€HeHHs
POXNCTOro BOCNAAEHHMA AO HAOYAAA A€HEeHUS

Puc.3 7-e cyTKM nocAe Ha4YAAQ A€HEeHUS Puc.4 21-e cyTKM NOCA€ HAYAAQ A€HEHUSA

BbIBOA. BKAIOYEHME B KOMIMAEKCHOE AEYEHME MA3M UAEBOMEKOADLY) (BbIPOXEHHbBIM MECTHbIN
06e300AMBAIOLLIMIK  3CDTOEKT, MNPOTUBOBOCMAAUTEABHOE  AEMCTBME, OTCYTCTBUE MECTHOM
OAAEPTMYECKOM  PEAKLMM) B  COYETAHMM C  AOKOAbHbIM  BBEAEHMEM  (POHKOAEMKMHNC
(aHTMCENTMYECKOE, MMMYHOMOAYAMPYIOLLLEE, OUMOCTMMYAMPYIOLLLEE AEWUCTBME) B AECYEHUM
FTHOMHBIX PAH MO3BOASET ObICTPO KYMMPOBATb 3KCCYAQTMBHO-BOCMOAMTEABHBIE MPOLLECCHI B
PAHAX, YCKOPUTb PereHepaumio, COKPATUTb CPOKM AEYEHMS BOAbHBIX M OFPAHUYUTL MPUMEHEHME
QAHTUOAKTEPUAABHBIX CPEACTB. MICMOAB3OBAHME KOMMAEKCO XOPOLLUO COBMECTUMbIX AEYEDHbIX
CPEACTB, MOTEHUMPYIOLLMX AEMUCTBUME APYF APYrd, MO3BOAMAO YAYHYLLMTb PE3YAbTATHI A€YEHMS
THOMHBIX PAH M YCKOPUTb CPOKM 3ADKMBAEHUS THOMHBIX POH.
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BAUAHUE HETOPMOHAADbHDbIX NMPEMAPATOB U AEKAPCTBEHHOTIO PACTEHUA
BPOKKOAMU “BRASSICA OLERACEA L” NPU AEMEHUU MACTONATUU

M.I. XamunaoBa

Byxapckmi rocyAQpCTBEHHbBIM MEAMLIMHCKMM MHCTUTYT MMeHU ABy Aan mbH CuHo, byxapa,
Y36ekncTaH

EFFECT OF NON-HORMONAL DRUGS AND THE MEDICINAL PLANT BROCCOLI
“BRASSICA OLERACEA L” IN THE TREATMENT OF MASTOPATHY

M.G. Khamidova

Bukhara State Medical Institute named after Abu Ali ibn Sino, Bukhara, Uzbekistan

AHHOTAUMA. MacTONATUY, TAKXKE M3BECTHAS KAK GOMBPO3HO-KMCTO3HBIE M3MEHEHMI MOAOYHOM XEAE3DI,
NPEACTABASIET CODOM PACMPOCTPAHEHHOE 3000AEBAHME, XAPOKTEPUIYIOLLLEECS YIAOTHEHUAMM, OTEKAMM U
OOABIO B TKAHAX MOAOYHOM XeAe3bl [3]. XOTd 3TO COCTOIHUE HE OMACHO AAS XXM3HKM, OHO MOXET BbI3bIBATb
ANCKOMOPOPT M BECMNOKOMCTBO Y MHOMMX AIOAEN. B MOCAEAHME TOABI PACTET MHTEPEC K POAU AMETHI U
MUTAHKUS B A€YEHUM MACTOMATUM, MPU ITOM HEKOTOPBLIE MCCAEAOBAHMS MOKA3bIBAIOT, YTO OMPEAEAEHHbIE
MPOAYKTbI, TOKME KAK BPOKKOAM M BEAOKOYOHHAS KAMYyCTA KAMYyCTA, MOTMYyT CNOCOOCTBOBATh OBAEMHEHMIO
CUMIMTOMOB U YKPEMAEHMIO 3A0PO0BbA TPyAM. OBBbIMHO CHMTOETCH, 4TO B OCHOBE OUOPO3HO-KMCTO3HbIX
M3MEHEHMM MOAOYHOM XXEAE3bl AEXKUT MACTOMATUS — TOPMOHAAbHBIM AMCOAACHC [1].

B 4OCTHOCTM, MU3OLITOK ICTPOreHA, HEOAEKBATHbIM YPOBEHb MPOreCTEPOHA  MAM  AHOMOAbHbBIN
METABOAMIM ITUX TOPMOHOB, MO-BUAMMOMY, CMOCOOCTBYIOT AOBPOKAYECTBEHHBIM M3MEHEHUAM B TKOHM
MOAOYHOM XeAe3bl (AXKOHC, 2011). Y4MTbIBAS BAXKHYIO POAb TOPMOHOB B GOUBOPO3HO-KMCTO3HbIX M3MEHEHMUSX
MOAOHHOM XEAE3bI, XXEHLLMHAM TAKXKE PEKOMEHAYETCH MPOYUTATL MPOTOKOA BOCCTOHOBAEHMUA >XXEHCKOrO
ropmoHa [?].

KaoyeBbie caoBa. MacTtonatums, ouBPO3HO-KMCTO3HAS  MACTOMNATHS,  BPOKKOAM,  KAMyCTa,
QHTUMOKCHMAQHTbI, HEFOPMOHAAbHbIE MPENAPATHI.

Annotation. Mastopathy, also known as fibrocystic breast changes, is a common disease characterized
by seals, swelling and pain in breast tissues [3]. Although this condition is not life-threatening, it can cause
discomfort and anxiety for many people. In recent years, there has been growing interest in the role of diet
and nutrition in the freatment of mastopathy, with some studies showing that certain foods such as broccoli
and white cabbage can help alleviate symptoms and promote breast health. It is usually believed that
mastopathy, a hormonal imbalance, is the basis of fibrocystic changes in the breast [1].

In particular, excess estrogen, inadequate progesterone levels, or abnormal metabolism of these
hormones appear to contribute to benign changes in breast tissue (Jones, 2011). Given the important role
of hormones in fibrocystic breast changes, women are also advised to read the protocol for the restoration
of female hormone [9].

Keywords. Mastopathy, fibrocystic mastopathy, broccoli, cabbage, antioxidants, non-hormonal drugs.
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BBeaeHHe. bpOKKOAM U BEAOKOYOHHAS KAMYCTA OTHOCATCS K CEMEMCTBY KPECTOLBETHbIX
OBOLLLEM, M3BECTHbBIX CBOMM OOraTbiM COAEPXKAHUEM MUTATEABHBIX BELLLECTB M MOTEHLMAABHOM
MOAb30OM AAS  3A0POBbI. DTM  OBOLLUM OCOOEHHO OOrathl TAKMMKM COEAMHEHUAMM, KAK
CYAbQPOPATAH, MHAOA-3-KAPOUHOA 2 QHTUOKCMAQHTbI, KOTOpblE obAaaQtoT
MNPOTUBOBOCMOAMTEABHBIMMU U MPOTUMBOPCOKOBBIMU  CBOMCTBAMM. KOTrAQ AEAO AOXOAMT  AO
MQCTONATUM, STU COEAMHEHUI MOTYT UTPATb POAb B YMEHBLLEHMM BOCMAAEHMS, obecnevyeHmm
FOPMOHOABHOTO BAAQHCA U MOAAEPXAHMM OBLLLETO 3A0PO0BbLA rPyAM [5].

OAHOKO BPOKKOAM M KAMYCTA - 3TO HE AEKAPCTBA, 4, CKOpee, AMETUYECKME BAPUAHTDI,
KOTOpbIE  MOTYT MPMHECTM HEKOTOPYIO MOAbly OAQroAdps CBOMM  MOTEHLIMAAbHBIM
MPOTUBOBOCMAAUTEABHBIM CBOMCTBAM M BOrATOMY COAEPXKAHUIO MUTATEAbHBIX BELLLECTB. OHWM
ABASIOTCS MCTOYHMKOMM PA3AMYHBIX BUTAMMHOB, MMUHEPOAOB M OHTUMOKCUACQHTOB, KOTOPbLIE MOTYT
MOAAEPXMBATL OBLLLEE COCTOSAHME 3A0PO0BbLA [7].

B cAydae macTtonammm HEropMOHOAbHbIE MPENAPAaThl, TAKME KAk 06e3boAmBatOLLME
(Hanpumep, UByNpodEH MAM AULETAMMHOMDEH), MOTYT MOMOYb CMPABUTBCA C  TAKMMM
CUMMOTOMAMM, KAK BOAb B Tpyan. KpOme TOro, BPAYM MOTYT MOPEKOMEHAOBATE OMPEAEAEHHBIE
MULLLEBbIE AODCBKM, TAKME KAK AMACAO BEYEPHEM MPUMYAbI MAM BUTOMMH E, 4TOOBI OBAErUTL
CUMMTOMBI.

OY4eHb BAXKHO MPOKOHCYABTUPOBATLCS C BPAYOM, MPEXAE HYEM BKAIOHOATb KOKME-AMOO HOBbIE
METOAbBI AEYEHMA UAM U3MEHEHMA B PALLMOHE, BKAIOYAS OPOKKOAM U BEAOKOYAHHYIO KAMyCTy,
4TOBbI YOEAMUTHCH, YTO OHM COOTBETCTBYIOT BALLIMM MHAMBUAYOABHBIM MOTPEDOHOCTIM 3A0008BbY [2].

MCCAEAOBAHMA MOKA3OAMU, YTO CYABAPOPATDOH, COEAMHEHME, COAEPXALLLEECH B M3OOUMAMM B
OPOKKOAM, OBAQACET MPOTUBOBOCMOAAMTEABHBIM M QAHTUMOKCUMAQHTHBIM AEMCTBUMEM, KOTOPOE
MOXET MOMOYb OBAEMUTE BOAb B TPYAM M YMEHBLLUMTL OTEK, CBA3AHHBIM C MACTOMATUEMN.
AHOAOTHYHBIM OBPA30M, MHAOA-3-KAPOUMHOA, COAEPXKALLMMCS B KAMYCTE, M3YYAACH HO MPEAMET
€ro CrnoCcoBHOCTU PETYAMPOBATE METABOAMIM BCTPONEHOB M CHMXKATb PUCK TOPMOHOABHOTO
AMCOAAQHCA, KOTOPbIM MOXET CMOCOBCTBOBATb PA3BUTUIO CUMMITOMOB MACTOMATUM.

BkAtoueHMe BPOKKOAM U BEAOKOYAHHOM KAMYCTbl B PALLMOH MOXET ObiTb MPOCTbIM M BKYCHbBIM
CMocoBOM MOAYHYUTb MOTEHLMAABHYKO MOAb3Y MPU MACTOMATUM. DTK OBOLLLM MOXHO YNOTPEBAITL
B CbIPOM BMAE B COAQTAX, OBXXAPMBATL B KA4YECTBE TAPHMPA UAM AODCBAATL B CYMbl M XXAPKOE.
Ba)KHO BKAKOYOTH B PAUMOH PA3HOOOPA3Hble OPYKTbl M OBOLLM, 4TOObI OBecneduTb
cOAAQHCHPOBAHHOE MNOTPEBAEHUE MUTATEAbHBIX BELLLECTB, KOTOPbIE MOAAEPXMBAIOT ObLLEe
COCTOSHME 3A0POBbA M XOPOLLEE CAMOYYBCTBME.

XOTs BPOKKOAM M KAMYCTA MOFYT MOTEHLMAABHO MOMOYb B AEYEHUM MACTOMATUM, BAXKHO
MOMHMUTb, YTO MHAMBUAYOAbHBIE PEAKLMM HO M3MEHEHMS B MUTAHMU MOTYT PA3AMYATLCS. Bceraa
PEKOMEHAYETCS TMPOKOHCYABTUPOBATLC C  BPAYOM MAM  AMMAOMMUPOBAHHBIM  AMETOAOTOM,
MPEXAE YEM BHOCUTb CYLLLECTBEHHbBIE M3MEHEHMSA B CBOM PALLMOH, OCOBEHHO €CAM Y BAC €CTb
KaKne-Anbo 3000AEBAHMS [6].

B 3akawo4eHMe, BKAOYEHME OPOKKOAM WM KAMyCTbl B CBOM PAUMOH KAK  4QCTb
COOAQHCUPOBAHHOTO M MUTATEABHOTO MAQHQA MUTAHUS MOXET MPUHECTU MOAB3Y AAT AEYEHUS
MACTOMNATUM U YKPEMAEHUI 3A0POBbA TPYAW. DTU OBOLLLM  SBAAIOTCA HE TOABKO BKYCHbBIM
AOMOAHEHMEM K €A, HO U ODACACIKOT MOLLLHBIM MUTATEABHBIM AEUCTBMEM, KOTOPOE MOXET
NOAAEPXKATb ObBLLEe CAMOYYBCTBME. He 306biBAMTE NPUCAYLLMBATBCS K CBOEMY TEAY,
KOHCYABTUPOBATHCA C  MEAMLMHCKMMU  PABOTHUKAMU M HOACACKACTBCS MyTELLECTBMEM K
AYYLLIEMY 3A0PO0BLIO C MOMOLLLBIO MUTATEABHBIX MPOAYKTOB, TOKMX KOK BPOKKOAM 1 kanycTa [10].

MaTepuaabl U METOAbI UCCAAOBAHUA. Mbl 06cAeA0BAAM 20 XXeHLLUMWH B Bo3pacTe 30-40 et
Cc macrtonaTtmen. Nuk 3a60AEBAEMOCTU AOBPOKAYECTBEHHBIMM AHOMOAMAMM MOAOHHOM KEAE3DI
npmxoamtca HA 30-40 AeT. DTO KOHTPACTUMPYET C PUCKOM PAKA MOAOYHOM XKEAE3bl, KOTOPbIM
MPOAOAXAET YBEAMHMBATLCH MOCAE MEHOMAY3bl. Mbl CYObEKTMBHO MCCAEAOBAAU POAb KOXDE B
CHWXXEHMM CTPECCA M MOBLILLEHUM KA4eCTBA PABOTbl Y MCCAEAOBAHHBIX HAMM XeHLLMH. OAHO
BPEMS CHYUTAAOCH, 4TO METUAKCAHTMHBI — KAQCC BCTPEYAIOLLIMXCA B MPUPOAE MOAEKYA-
CTMMYASTOPOB, BKAIOYAIOLLIMM KOGOEMH U TEODPOMMH - COEAMHEHME, COAEPXXALLLEECS B KAKAO,
YCYTyOASIOT  CUMMTOMbI  OUOPO3HO-KMCTO3HOM  MACTOMATMM  UAM  BbI3bIBAIOT  YBEAMYEHME
PA3MEPOB PUOPO3HO-KMCTO3HLIX AHOMAAMM. OAHAKO TLLATEABHBIM OHOAM3 MCCAEAOBAHMM MO
3TOMY BOMPOCY HE BbIABUA MOAOXKMUTEABHOIO BAMSHUSA OTKA3A OT METMAKCAHTUHA HO doUBPO3HO-
KMCTO3HblE  M3MEHEeHUd. M3beraHme npuema  METUAKCAHTUMHOB  MO-MPEXHEMY  MHOTAQ
PEKOMEHAYETCH, HO MOAb3A AA XXEHLLMH C POUBPO3HO-KUCTO3HBIMUM M3IMEHEHMIMM HE ACHA. Mbl
HABAIOAOAM MALMEHTKY C MOMOLLLBIO PYYHOTO OOCAEAOBAHUA MOAOYHOM XXEAE3bI, YABTPA3BYKQ,
MAMMOTPADOUN U METOAOB CUCTEMbI OTYETHOCTM M ACQHHBIX MO BM3YOAM3ALMM MOAOYHOM
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>xeaesbl (BI-RADS). PrBPO3HO-KMCTO3HbIE M3MEHEHUT HODAIOACIOTCS KOK MMHUMYM Y MOAOBUHBI
KEHLLMH M PEAKO CBA3AHbI C PA3BUTMEM PAKA MOAOYHOM XeAedbl. OAHOKO MepBOCTEMNEHHAOS
BADKHOCTb AMATHOCTUKM AODPOKAYECTBEHHBIX 30O0AEBAHMM MOAOYHOM XXEAE3bI 3AKAIOHOETCS B
MCKAIOYEHUM BOAEE CEPBE3HbBIX 3OOAEBAHMI, BKAKOHAA PAK MOAOYHOM XKEAE3bI.

O6cyxaeHue (BblIBOAbI): ALETAMMHOMDEH WMAM HECTEPOMAHBIE MPOTUBOBOCMAAMUTEABHbBIE
npenaparbl (HMBIM), Takne Kak MynpodpeH MAM HAMPOKCEH, YOCTO CHMTAIOTCH MPEenapaTAMM
NEePBOM AMHUKU MPU BOAM B TPYAM. XOTA ITU AEKAPCTBA, OTnyckaemble 6e3 pelenta, obb4HO
2dPFEKTUBHBI AAS BOEMEHHOTO OBAETYEHMS AETKOM U YMEPEHHOM BOAM B TPYAM, AAUTEABHOE,
XPOHUYECKOE MCMOAB3OBAHME CBA3AHO C MOTEHLMAABHO CEPbE3HBIMM MOBOYHBIMM DADAEKTAMM.
Hanpumep, xpoHudeckoe npumeHeHmne HIBIT  MOXeT BbI3BATb  XKEAYAOYHO-KMLLIEYHOE
kposoTeyeHue (Seager 2001; O'Neil 2012) 1 nospeamts NeveHsb 1 novkm (Bessone 2010; Plantinga
2011). Mpr NOCTOFHHOM U CHUABHOM BOAM B TPYAM MOXHO PEKOMEHAOBATH AEKAPCTBA, BAUSIOLLIME
HQ rOPMOHbI (Sugg 2014).

OpaAbHble KOHTPAWenTUBbl. KOMBOUHUPOBAHHbBIE MEPOPAAbHbBIE KOHTPALLEMTUBLI (3CTPOrEH M
MPOreCcTepoOH) MHOTAO PEKOMEHAYIOTCA AAS YMEHbBLUEHMS CUMMATOMOB PUBPO3HO-KMCTO3HOM
MOCTOMNATUU, U CHUTOETCH, HTO OHU AEMCTBYIOT, OBECMEYMUBAS KOHTPOAMPYEMOE KOAMHECTBO
3CTpOreHa M nporectepoHa  (AxoHc, 2011). OAHOKO  KAMHMYECKME  UCMbITAHMS
KOMOMHUPOBAHHBIX MEPOPAAbHbBIX KOHTPALLEMTMBOB MNPUM  PUOPO3HO-KMCTO3HbIX M3MEHEHMAX
MOAOYHOM XXEAE3bl AOAM HEOAHO3HAYHbIE PE3YyAbTAThl (AeoHapan 1997; KapboHapo 2012) [11,
15].

KaGeproanH. KabeproamH (AOCTMHEKC) — 3TO MPEenapaTr, KOTOPbIM  OKTUBMPYET
ONPEeAEAEHHbIE PEeLLEeNnTOPbl HEMPOMEAMATOPA AODPAMUHA B Mo3re. OAHKMM K3 3AOAEKTOB
3TOTO AEKAPCTBA fBAJETCH MOAOGBAEHME BbIPADOTKM MPOAGKTMHA B rnodoumse (NIH 2012).
MCCAEAOBAHMA MOKA3AAM, HTO KAOEProAMH MOMOTOET YMEHbLUMTE BOAb B TPYAM U ApPYTME
CMMITOMbI, CBA3AHHbIE C CPUOPO3HO-KMCTO3HBIMU MIMEHEHUIMM TPyaM (Aydin 2010; Castillo-
Huerta 2013). He coBcem MOHATHO, MOYEMY CHUMXKEHME YPOBHS MPOACKTMHO MOMOTOET AEYUTH
PUBPO3HO-KUCTO3HbIE M3MEHEHMS, XOT4 BAMIHME MOAOBLIX TOPMOHOB HO PABOTY rmMNodousa
moxeT cnocobcTteoBaTh (Srivastava 2007; Peters 1984). Apyrov mpenapdart, KOTOPbIM AEUCTBYET
OHOAOTMYHO KABGEProAMHy, HasbiBaeTCs OGpomokpuntuH (Mapacaea, LmkaoceT). XoTta ecTb
HEKOTOpPbIE AOKO3ATEABCTBA TOrO, YTO BPOMOKPUATUH MOXKET MOMOYb YMEHBLLNTL CUAMMATOMBI,
BbI3BAHHblIE  PUOPO3HO-KMCTO3HBIMM  M3MEHEHUAMM, B HEKOTOPbLIX MCCAEAOBAHMAX ObIAO
MOKA3AHO, YTO KABEPIrOAMH AEMUCTBYET AYYLLIE U BbI3bIBAET MEHbLLIE MOBOYHBIX 3dodoekToB (Aydin
2010; Castillo-Huerta 2013). Tem He meHee, 06A 3TUX MPENAPATA MOTYT BbI3bIBATh CEPbE3HbIE
MnoBoyHble 3PAEKThl, TAKME KAK CWAbHAS TOLLUHOTA, 4 TAKXE HEBPOAOrMYECKME,
MCUXOAOTMYECKME U cocyamcTblie Npobaembl (Mayo Clinic 2015b; Jones 2011; Onstad 2013) [12].

TamokcudeH. Koraa dombpo3HO-KMCTO3HbIE M3MEHEHMSA MPMBOAIT K CUABHOM M XPOHMYECKOM
BOAM, BPAYU MOTYT HA3HAYMTb MOLLIHBIM Mpenapar TamokcudpeH (Hoasaaekc, COATAMOKC)
(Srivastava 2007; Jones 2011). TamokcmdoeH HamboAaee M3BECTEH KAK NPENAPAT, MCMOAb3YEMBbIM
B COYETAHUM C XMMMOTEPAMMEM MPU HEKOTOPLIX BUAGX PAKA MOAOYHOM XXEAE3bl. MICMOAB3OBAHME
TAMOKCHMADEHA NPU BOAIX B TPYAU CHATAETCH HAPYLLUEHUEM MHCTPYKLLUM M AOAXKHO MPOBOAMTHCH
noa HabaoaeHnem cneupaamcta (EBTCCG 2005; Jones 2011). TamokcudoeH a0 doekTMBEH AAS
AEYEHUT PUOPO3HO-KUCTO3HBIX M3MEHEHUM, HO MMEET 3HAYUTEAbHbIM MPOOUAL MOBOYHBIX
2d0FEKTOB M HE YACTO HA3HAYAETCS NPU 3TOM 3aboaeBaHMK (Vaidyanathan 2002; Onstad 2013;
Alvero 2015).

MHAOA-3-KapBUHOA  (I3C) ©n  AMMHAOAMAMETOH (DIM)  — POACTBEHHbIE  MOAEKYAbI,
OBHAOPY>XEHHbIE B OBOLLLOX CEMEMCTBA KAMYCTHbIX, TAKMX KAK OPOKKOAM, KAMYCTA M LBETHAS
kanycTa. I3C meTaboAM3IMPYETCA B OPraHmame ¢ obpaszoBaHnem DIM, BUMOAOTHMYECKM AKTMBHOTO
coeamHenud. 13C 1 DIM  MOryT MOAYAMPOBATH QAKTMBALUMIO PELLEMTOPOB 3CTPOreHa w
METABOAM3M BCTPOreHOB, CBOMCTBA, KOTOPLIE MOTYT MOMOYb MPOTUBOAEMCTBOBATbL M3BECTHOM
POAM M3BBLITKA 3CTPOreHa B ombpPO3HO-KMCTO3HbIX M3MeHeHMmIx (Weng 2008; Higdon 2008). Hu
I3C, H1 DIM He U3y4AAMChb B KAMHUYECKMX YCAOBMAX MPU AEYEHMU MAM MPOTOUAAKTMKE OMBPO3HO-
KMCTO3HbIX M3MEHEHMIM; OAHAKO Y KPbIC, MOAYYABLLMX AMETHUYeCKMI I3C, HOBAIOAOAOCH CHMXKEHME
4yacToTbl ombpoaaeHom (Kojima 1994). NMpexae 4em MOXHO OYAET MPUNTU K BbIBOACM O POAM
I3C 1 DIM B AeYeHUM DPUOBPO3HO-KMCTO3HbIX M3MEHEHUM, HEODXOAMMbI AOTMOAHUTEAbHBIE
mccaeaoBaHma (Weng 2008) [16].

AOBCBKM MOAE3HbBIX >KMPHBIX KUCAOT OMEra-3, 3MKO3AMEHTAEHOBOM KMCAOTHI (DMK) u
AOKO3AreKCAeHOBOM KMCAOTbI (AIK) moryT 3dodeKTMBHO YMEHbBLUMTL LLUKAMYECKYIO ©OAb B FPyAM
M CHU3UTb PUCK PUBPO3HO-KUCTO3HBIX M3MEHEHMM TPYAM [14].
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B xoae PAHAOMMIMPOBAHHOIO MCCAEAOBOHME OAHOM TPYMMNE XEHLLUMH C UMKAMYECKMMMU
BOAIMMU B TPYAM AQBAAM €XEAHEBHYIO AODOABKY omera-3, coaepxxaryto 180 mr 3MK m 120 mr
AlK. B 3101 rpynne MHTEHCUMBHOCTb BOAM BbIAQ 3HAYUTEABHO CHMXKXEHA NMPUMEPHO HA 42% MOCAE
ABYX LIMKAOB CPEAM >XXEHLLMH, MOAYYOBLLMX AODABKY OMEra-3, B TO BPEMS KAK Y XXEHLLUMH, HE
MOAYHABLLMX AODCBKY OMETFQ-3, CHMXXEHME COCTABMAO BCErO OKOAO 17% (Vaziri 2014).

B APYrom MCCAEAOBOHUM XXEHLLIMHBI C COMOM BbICOKOM KOHUEHTpaumen 3K B 3pUTPOLMTAX
MMEAM HA 62% MEHDBLLMM PUCK PA3BUTUS PUOPOCAEHOMBI MO CPOBHEHUIO C XXEHLLIMHAMM C
CaMOoM HU3KOM KoHLeHTpaumen MK (Dijkstra 2010). AHOAOMMYHbIE MCCAEAOBOHMS MOKA3AAM, YTO
>KEHLLIMHBI C CAMOM BbICOKOM KOHLLeHTpaumen MK B 3pUTPOLUTAX MMEAM HA 67% MEHbBLLIMI
PUCK HEMPOAMAOEPATUBHBIX OUBPO3HO-KMCTO3HbIX M3MEHEHUIM, HEM XKEHLLIMHBI C CAMOM HU3KOM
KOHLLEHTpaUMen omera-3 B apmutpoumtax (Shannon 2009) [15].
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DIAGNOSIS AND TREATMENT OF INTESTINAL INTUSSUSCEPTION IN CHILDREN
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AUATHOCTUKA U AEYEHUE UHBATUHALLUU KULLEYHUKA Y AETEN

X.A. Wamcues, WU.Y. Taraes, 3.M. Maxmyaos, H.E. Lloauesa

CAMAPKAHACKMMN TOCYAQPCTBEHHbIM MEAMLLUHCKMM YHMBEPCUTET, COMAPKAHA, Y306eKMCTaH

Annotation. The aim of this study was to improve methods of diagnosis and treatment of intestinal
intussusception in children. For this purpose, we analyzed the medical records of 116 children with the
above pathologywho were treated in the period from 2000 to 2024 in thespecialized children's surgical
clinic of SamaraState Medical University. These patients were divided into two groups: the controlgroup,
including 46 patients (39.7%), underwent pneumoirrigoscopy. In the main group, 70 children (60.3%) were
freated with hydroechocolonography under ulirasound confrol starting from 2014. The use of
hydroechocolonography has shown its effectiveness, in most cases, patients managed to straighten the
invaginate conservatively, attempts o straighten it were sometimes carried out up to several fimes, and
some patients who were admitted later than a day were successfully used this method. Thus, the use of
hydroechocolonography is preferable, especially in cases where there are no signs of peritonitis, it is
preferable, while radiation exposure to the patient and staff is excluded.

Keywords: Intestinal intussusception, children, diagnostics, radiography, ultrasound,
hydroechocolonography, conservative freatment.

AHHOTAUMSA. LleAblo ACQHHOTO MCCAEAOBOHMS ObIAO COBEPLLEHCTBOBAHME METOAOB AMATHOCTUKM W
AEYEHUI UHBATMHALMKM KMLLEYHUKA Yy AeTEN. AAR 3TOTO HOMM ObIAM MPOAHAAMIMPOBAHbLI MCTOPUM BOAE3HM
116 aAetent C yKA3OHHOM MATOAOTMEN, HAXOAMBLLUMXCA HA Ae4YeHum B nepuoa ¢ 2000 no 2024 roa B
CNELMAAMIMPOBAHHOM AETCKOM XMPYPTMYECKOM KAMHMKE CAMAPCKOro roCyAQPCTBEHHOTO MEAMLLMHCKOTO
YHMBEpCUTETA. AQHHbIE MALMEHTbI ObIAM PA3AEAEHBI HO ABE TPYMMbI: KOHTPOABHAS FPYMMNA, BKAIOYOAKOLLLAS 46
naumeHtos (39,7%), KOTOPbIM ObIAC MPOBEAEHA MHEBMOMPPUIOCKONMA. B ocHosHom rpynne 70 aeten
(60,3%) c 2014 roAQ AEYUMAUCb METOAOM TMAPOIXOKOAOHOTPAOUM MOA KOHTpoAem Y3WU. MNpumeHeHue
TMAPOIXOKOAOHOTPAMUM  MOKA3AAO CBOKO 3CPAPEKTUBHOCTb, B  OOABLLUMHCTBE CAYYOEB MALMEHTAM
YAQBOAOCH [PACMPABUTL MHBAMMHAT KOHCEPBATMBHBIM MyTEM, TMOMbITKM €ro  PACAPCBAEHMS MHOTAQ
MPOBOAMAMUCH AO HECKOABbKMX A3, O Y HEKOTOPbLIX MALMEHTOB, MOCTYMMBLLIMX MO3XE, YEM Yepes3 CYTKM, STOT
METOA OblA YyCMEeLIHO MNPUMEHEH. TAKMM OBPA3OM, MPUMEHEHME TUAPOIXOKOAOHOTPAMOUM HABASETCH
NPEAMOYTUTEABHBIM, OCOBEHHO B CAYHYQAX, KOFAQ OTCYTCTBYIOT MPU3HAKM MNEPUTOHUTA, MNpU  ITOM
MCKAIOHOETCSH AY4EBAR HArPY3KA HA NALMEHTA U MEPCOHAA.

KaroyeBbie caoBa: KuLleyHQs  MHBAMMHALMSE,  AETH, AMATHOCTMKA, peHTreHorpadoms, Y3U,
TMAPOIXOKOAOHOTPACOMS, KOHCEPBATUBHOE AEHEHME.
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Introduction. Intestinal infussusception (IC) in children remains one of the most serious and
potentially dangerous complications that require immediate intervention. This condition is
characterized by internal inversion of one part of the intestine info another, which leads to
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circulatory disorders, tissue necrosis and peritonitis. IC can present with a variety of clinical
symptoms, including abdominal pain, vomiting, blood in the stool, and fever. Despite modern
methods of diagnosis and treatment, IC in children remains a challenge for pediatric surgery.
The main methods of diagnosing IR in children are ultrasound diagnostics, radiography and
computed tomography. Treatment of IC can include both conservative and surgical methods.
Conservative methods include attempts to manually straighten the IR with special manipulations
or the use of a barriereeenema. However, in most cases, surgical intervention is required to
restore normal blood circulation and prevent complications.

The aim of this study is fo improve the methods of diagnosis and treatment of intestinal
intussusception in children in order to increase the effectiveness of freatment and reduce
complications.

Materials and methods of research. We analyzed the medical data of 228 children who
were hospitalized with suspected IC in the period from 2000 to 2024 in the specialized children's
surgical clinicof Samarkand State Medical University. The study included data on the history of
the disease, clinical manifestations, results of laboratory and instrumental studies, treatment
methods and outcomes. Among the examined children, whose age ranged from 3 months to 10
years, 116 were diagnosed with "intestinal intussusception”, while 112 had this diagnosis
excluded. IC mainly occurred in children aged é months to 1 year (65.5%) (Figure 1).

50%

0%
B upto5 months m Joroaa
m 1-3 years old 3-5years old

W 5-7yearsold Mover7 yearsold
Figure 1. Distribution of subjects by age.

The maijority of the patients studied were boys, accounting for 85 cases (73.3%), while the
number of girls was less and accounted for 31 cases (26.7%). Among those who fell ill and lived in
rural areas, 92 cases (79.3%) were identified, while urban patients were significantly less, only 24
patients (20.7%) (Table 1).

Table 1.
Distribution of patients with IC by gender and place of residence.
Ne Group NO Boys Girls Urban rural
1 KG n=46 34(29,3%) 12(10,3%) 9(7,8%) 37(31.9%)
2 EXHAUST GAS 51(44,0%) 19(16,4%) 15(12,9%) 55(47,4%)
n=70
Total=116 85(73,3%) 31(26,7%) 24(20,7%) 92(79.3%)

During the first 12 hours, almost a third of all children became ill, over the next 12 hours, this
figure decreased slightly to a quarter, by the end of the first two days it was about a quarter,
and after this period the incidence rate decreased to about a fifth of children. (Table 2)..

Table 2.
Terms of admission of patients to the hospital

Terms of hospitalization Number of patients %
Up to 12 hours 33 28.4%
From 12 to 24 hours 28 24.1%
From 24 hours fo 48 hours 30 25.9%
From 48 hours or more 25 21.6%
Total 116 100 %
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Among 116 children suffering from IC, only 9 (11.8%) were fed exclusively breast milk, 21
(27.6%) — artificial mixtures, and 46 (60.5%) — combined method. (Table 3).

Table 3
Breastfeeding Natural Mixed Artificial Feeding |
KG n=31(40,8%) 3(3.9%) 19(25,0%) 9(11,8%)
EXHAUST GAS n=45(59,2%) 6(7.,9%) 27(35.5%) 12(15.8%)
Total 76 (100%) 2(11.8%) 46(60.5%) 21(27.6%)

In the study group of patients, the greatest number of cases of IC was observed in children
whose diet was mixed. It is interesting to note that mothers mostly associated the onset of the
disease with the infroduction of complementary foods. In addition, IC symptoms were observed
in mothers with the first child in their family in 51 out of 116 cases (44%). This fact may indicate
that mothers who have the first child have less experience in caringy for the baby. (Table 4).

See Table 4.

Ne Account number KG n=46 OG n=70 Total
1 1baby 14(12,1%) 37(31,9%) 51(44%)
2 2 child 11(9.5%) 22(19,0%) 33(28.4%)
3 3 child 8(6,9%) 7(6.0%) 15(12,9%)
4 4 child 4(3,4%) 4(3,4%) 8(6.9%)
5 5 child 9(7.8%) -9 (7.8%)

Total 46(39,7%) 70(60,3%) 116(100%)

116 patients with IC were divided into two groups according to the method of examination
and freatment. In the control groupe (CG) (treated from 2000 to 2103rr.), including 46 patients
(39.7%) who underwent pneumoirrigoscopy (PIS) for diagnosis and treatment. The main group
(OG), consisting of 70 children (60.3%), has also receivedu freatment with
hydroechocolonographyand ultrasound since 2014 (F'3K) .

Research results and their discussion. From the above data, it was found that the main
factors contributing to the development of the disease are intestinal dysfunction (31%), the
infroduction of new products into the diet (27%) and nutritional errors (24%).

Features of the classic picture of IC include three main signs: paroxysmal restlessness with
light infervals, the presence of blood and mucus from the anus (a symptom of "raspberry jelly")
and a fumor-like formation that can be detected on palpation. The majority of children (88.8%
out of 116 cases) experienced convulsive anxiety attacks with periods of temporary relief. The
disease began acutely, often in children who were previously in good condition. Suddenly, the
child began to experience sharp anxiety and scream. The pain syndrome appeared
periodically and had the character of convulsive seizures. During painful attacks, the child
became restless, cried, refused to eatf, and could stamp his feet. The duration of the pain
syndrome ranged from 5 to 15 minutes, with periods of temporary relief ranging from 10 to 30
minutes. (Tableb).

See Table 5.
Frequency of IC symptoms in the studied patients

Symptoms Number of patients (%)
Paroxysmal abdominal pain with light infervals 103(88.8%)
Vomiting 97 (83.6%)
Palpable formation in the abdominal cavity 87(75.0%)
Symptom of "Obukhov hospital" and "raspberry jelly "(74.1%)
Stool and gas retention 47 (40.5%)

83.6% of children had pain syndrome, which was offen accompanied by vomiting after
eating for 1-2 times. Stool and gas retention was observed in 40.5% of cases. The symptom of
"raspberry jelly" was manifested in 74.1% of children, especially with prolonged periods of the
disease. In 75.0% of children, a palpable formation was found that has a tumor-like, soft-elastic,
cylindrical shape, is moderately mobile and causes painful sensations.

lleocecal invagination was detected in 109 (94%) of all patients in our study (Table. 6). In
some of them, the invaginate was removed without much effort during surgery, and no signs of
strangulation were shown, especially in cases of colon-small intestine invagination. This suggests
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that conservative therapy can be initiated later than 12-24 hours after the onset of symptoms,
provided that there are no peritoneal symptoms and the probability of necrosis is low.

Table 6
Ne Type of intussusception KG n=44 OG n=70 Total 114
Small intestinal intussusception 3(2.6%) 3(2.6%) 6(5.2%)
2 | Thick-kintestinal intussusceptionintestinal 1(0.8%) -1 (0.8%)
intussusception
3 | lleocecalinvagination 42 (36.2%) 67(57.8%) 109(94%)

Until 2014, the main way to diagnose IR was to perform a survey or contrast X-ray of the
abdominal cavity. This method made it possible to detect the characteristic oval shadow of the
invaginate head, but the patient was irradiated. However, since 2014, the main diagnostic
methodhas been ultrasound examination (ultrasound). It allows you to identify classic ultrasound
signs of invagination, such as the "target" and "pseudopotch"symptomes.

In Table 7, the studys showeduthat the use of ultrasound diagnostics demonstrates high
efficiency in detecting echographic signs of IR, in particular, symptoms of "target" and
"pseudopotamus”, with an accuracy of 100% and 97%, respectively. These results confirm the
possibility of using ultrasound as an effective screening method for the diagnosis of this disease.

See Table 7.
Frequency of echo signs in IR
. Number of patients (n=70)
Echo signs of IC
g Abs. %
"target" symptom 70 100.0
"pseudopotamus” symptom 68 97.1

In the light of the above, ulirasound diagnostics was performed in 228 patientswho were
previously diagnosed with IC. Of this group, only 116 children (50.9%) were confirmed with the
diagnosis, while the remaining 112 patients (49.1%) had this diagnosis refuted.

For the diagnosis and conservative treatment of disinvagination in the CG, as PIS was used in
28 of 46 patients. Of these, 17 (37%) patients underwent PIS in the first 12 hours after the onset of
the disease, while 4 patients underwent the procedure after 12 hours (from 13 to 48 hours). The
effectiveness of the IPR method was successful in 21 patients, but this method was unsuccessful
in 7 patients and they were later operated on. After PIS, barium suspension was passed through
the gastrointestinal fract to avoid repeated IC (Table. 8).

Table 8
The term of IPR IPR + operation operation is only
12 hours 17(37.0%) -- - 17(37.0%)
Ot 13-48h 4(8.7%) 1(2,2%) 6(13.0%) 11(23,9%)
From 25-48h 3(6.5%) 3(6.5%) 6(13,0%)
After 48 hours - 3(6.5%) 9(19.6%) 12(26.1%)
Insego 21(45.7%) 7(15.2%) 18(39,1%) 46(100%)

HEC in OG was used in 52 (44.8%) patients. At the same time, 23 patientsa out of 52 were
admitted after 12 hours. The HEC method was successful in 39 (55.7%) patients, and in 13
patientswho were operated on, the attempts were unsuccessful. 15 patients had to perform up
to 2-3 HEC attempts, whereas in the case of IPR, there was only one attempt due to the risk of
radiation exposure. It should be noted that in the OG, the number of patients with successful
conservative expansion of the IC with HES after 12 hours (the only confraindication fo HES was
signs of peritonitis) was in 23 (32.9%) cases, and in the CG, this figure was 4 (8.7%) patients (Table.
9).

Table 9.
Term of HEC HEC + operation Operation is only
12 hours 16(22,9%) -- - 16(22,9%)
Ot 13-48h 16(22,9%) 3(4.3%) 1(1.,4%) 20(28.6%)
From 25-48h 7(10,0%) 8(11.4%) 8(11.,4%) 23(32,8%)
After 48 hours - 2(2,9%) 92(12.9%) 11(15,7%)
Insego 39(55,7%) 13(18,6%) 18(25.7%) 70(100%)
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After straightening the IR with the help of HES, the passage of the gastrointestinal tract with
barium suspension is practically not used, but ultrasound control is carried out in dynamics.

Conclusions. Thus, coBpemeHHbiMmodern imaging fechniques, including ultrasound
diagnostics, bring significant innovations in the field of IR detection in children. Our preference is
given to HES, regardless of the time since the onset of the disease, especially in cases where
there are no signs of peritonitis. Further research in the development of new diagnostic methods
aimed at earlier detection of intestinal intussusception in children, as well as at improving
surgical approaches, can significantly increase the effectiveness of treatment and reduce the
risk of complications.
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Pesiome

BeBeaeHue. CUHAOKTUAMA — BTO BPOXKAEHHbBIM MOPOK, MPU KOTOPOM MAAbLLBI KUCTEN MAM CTOM YACTUYHO
MAM MOAHOCTBIO OObEAMHEHBI APYT C APYFOM. DTO COCTOSHME TpebyeT XMPYPrmiecKkom KOPPEKLMM AAA
obecneyeHms NMOAHOLEHHOTO AOYHKLIMOHUPOBAHMA KOHEYHOCTEM Y AETEM. MICCAEAOBAHMS B 3TOM OBAQCTU
QOOKYCUPYIOTCS  HA  pPa3BUTME OoAee IADAOEKTUBHBIX METOAOB AEYEHMUS, BKAIOYAS XMPYypPrUyeckme
BMELLIATEABCTBA, TEPAMUIO, A TAKKE HA FEHETUHECKME WMCCAEAOBAHMSA, HAMPOBAEHHbIE HA MOHUMAHME
MPUYUH U MEXOHU3MOB PA3BUTUS ACHHOM MATOAOTUM.

LLeAb — OLLEHKO OCHOBHbIX CMOCOO0B AEYEHUI CUMHAOKTMAMM B MEXAYHOPOAHOM MPAKTUKE AETCKOro
xvpypra-optonead. OnpeAeAeHre HAUMBOoAee TMPUOPMUTETHLIX TAKTUMK AEYEHUS, CPOBHEHWME WX C
HbIHEMPUMEHIEMbIMM B BY 3 YP «PAKE M3 PPy,

MaTtepuaabl U meTtoabl. OBOBLLLEHME AQHHBIX U CTPATEMMS IAEKTPOHHOTO MOUCKA MPOBOAMAMCH B
COOTBETCTBMM C MEXAYHAPOAHbIMM pekomeHAAUMIMM PRISMA. O630p onyBAMKOBAHHbLIX MCCASAOBOHMM
MPOBOAMACS HO PYCCKOM M OHTAMMCKOM $3bIKOX B TAKMX HAyKOMeTpmieckux 6asax, kak: PMHL, Web of
Science, PubMed, Scopus (4epe3 Medline), Google Scholar 8 nepuoa ¢ 2012 roaa Mo HACTOSLLLEE BPEMS.
CpaBHEHME PA3AMYHBIX BMAOB XMPYPIMYECKOTO BMELLIATEABCTBA MPOBOAMAOCH HQA OCHOBE AQHHbIX
AMTEPATYPbl M CTATUCTMHECKOTO QHOAM3A  KAPT CTAUMOHOPHOTO OGOABHOTO TPABMATOAOTMYECKOTO
otaeneHns bBY3 YP «PAKE M3 PPy,

Pe3syAbTaThbl. [1pKn QHOAM3E CTATEM MO MHTEPECYIOLLLEM HOC TEME MPOBEAEHO CPABHEHME PA3AMYHbIX
XUPYPTMHECKUX TMOAXOAOB K AEYEHMIO CUMHAQKTMAMM Y AETEM, TMPUMEHSEMbIX B  MEXAYHOPOAHOM
KAMHWMYECKOM NPAKTHKE. BbIIBAEHbI MPEUMYLLLIECTBA M HEAOCTATKM KAXKAOTO M3 HUX, ONMPEAEAEHBI HOMBOAEE
MPUOPUTETHBIE GOOPMBbI XMPYPTMHECKOTO BMELLIOTEABCTBA C TOYKM 3PEHUI MUHUMM3IALMM OMEPALLMOHHBIX
OCAOXHEHMM U  AOCTMXKEHUS MCKOMOTO XMPYPrM4eckoro adodoektd. OUeHEHbl PE3YAbTATh AEYEHMS
CUHAQKTUAMKM Y AeTen B BY3 YP «PAKB M3 PPy.

3akAloveHne. CUHACKTUAMA SBASETCS OAHMM M3 CAMbBIX PACMPOCTPOHEHHbLIX MOPOKOB PA3BUTUS B
COBPEMEHHOM  OPTOMNEAMM. BOABLLMHCTBO  XMPYPIMYECKMX TEXHWMK  AEYEHMS  AQHHOM  MATOAOTMM
OCHOBBIBAKOTCH HA Mepecaake CBOBOAHOIO KOXHOrO AOCKyTd. HO, B MOCAEAHEE AECATUAETME OKTMBHO
PO3BUBOIOTCS HOBbIE METOAMKM C MPUMEHEHUEM MECTHbIX TKOHEM M CUHTETUHECKMUX AEPMOAbHBIX
30MEHUTEAEN, YTO B MEPCMEKTMBE MO3BOAUT YMEHbBLLUTL TPABMATU3ALLMIO KOXHbIX MOKPOBOB MALMEHTA MpPU
3a60pe AOCKYTA C COXPOHEHUEM OMTUMAAbBHBIX GOYHKLMOHOABHBIX M 3CTETUHECKMX PE3YALTATOB.

KAroyeBble cAOBA: BPOXAEHHbIE MOPOKM PA3BUTUS KUCTHU, CUHAQKTUAMS KMCTU, XMPYPIMYECKOE AEYEHME,
OCAOXKHEHMS.

Summary

Introduction.

Syndactyly is a congenital malformation in which the fingers or toes of the hands or feet are partially or
completely joined together. This condition requires surgical correction to ensure full limb function in
children. Research in this area focuses on the development of more effective treatments, including surgery,
therapies, and genetic studies aimed at understanding the causes and mechanisms of this pathology.

Aim - To evaluate the main freatment options of syndactyly in the international practice of pediatric
orthopaedic surgeons. [dentification of the most prioritized tactics.

Materials and Methods. Data abstraction and electronic search strategy were performed according to
the international PRISMA recommendations. The review of published studies was conducted in Russian and
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English in the following scienftific databases: RSCI, Web of Science, PubMed, Scopus (in Medline), Google
Scholar in the period from 2012 year to the present.

Comparison of different types of surgical intervention was made on the basis of literature data and
statistical analysis of inpatient records of the Trauma Department of the Republican Children's Clinical
Hospital of Izhevsk.

Results. Analyzing the articles on the topic of interest, we compared different surgical approaches to
the freatment of syndactyly in children used in modern international clinical practice. The advantages and
disadvantages of each of them were identified and the most priority forms of surgical intervention were
determined in terms of minimizing surgical complications and achieving the desired surgical effect. The
results of treatment of syndactyly in children at the Republican Children's Clinical Hospital of Izhevsk were
evaluated.

Conclusion. Syndactyly is one of the most common malformations in modern orthopedics. Most
surgical techniques for the freatment of this pathology are based on the transplantation of a free skin flap.
However, in the last decade, new techniques using local tissues and synthetic dermal substitutes have
been actively developed, which in the future will reduce fraumatization of the patient's skin during flap
harvesting while maintaining optimal functional and aesthetic results.

Key words: congenital hand malformations, hand syndactyly, surgical freatment, complications.
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BEAEHUE

CHUHAQKTUAMSA - OAHO M3 CAMBbIX PACMAPOCTPAHEHHBIX U, MEXAY TEM, CAOXHbIX MOAMMOPTOHbIX
COCTOSHMI B AETCKOM OpTOneAun. AQHHOE 3a00AEBAHME XAPAKTEPM3YETCH CPALLEHNEM OAHOTO
MAM HECKOABKMX TMOABLLEB KWUCTU MUAM CTOMbl Y AETEM C AOQABHEMLLUMM HOPYLUEHWMEM KX
3CTETMYECKOTO UM PYHKLUMOHOABHOTO Ka4YecTBA. CHHAQKTMAS  MOXET BCTPEYATbCH  KAK
M3OAMPOBAHHAS MATOAOIMA, TOK M ABAITLCA 4ACTbIO BoAaee 300 CMHAPOMOABHBIX AHOMAAMM. Ha
AOAKD  M3OAMPOBAHHOM OOPMbI  CUHAGKTUMAUMKM MPUXOAMTC Boaee 50% BCEX BPOXAEHHBIX
AEPEKTOB KUCTU Y AETEM C HACTOTOM BCTPEe4YaemMocCTn 1 caydam Ha 2000 HOBOPOXKAEHHBIX,
MPUYEM Y MOABYMKOB OHO BCTPEYOETCH B 2 PA3A YALLE, YHEM Y AEBOYEK. B MOAOBUMHE CAy4OEB
HOOAIOAQETCS CUHAOKTUMAMA HA CUMMMETPMUYHbBIX YYACTKAX OBOMX KOHEeYHocTeM, B 57% 310
CpaLLLeHME 3 MEXIAABLLEBOTO NpomexyTka [1], [2].

STUOAOTUSA 3000AEBAHMSA MPEUMYLLLECTBEHHO FEHETUYECKAS. TAQBHOM MPUYMHOM MATOAOTUM,
HO AQHHBIM MOMEHT, CHMTOETCH HOPYLLIEHME NPOLLECCA ANOMNTO3a U AECDMUPUHLMPOBKK KAETOK
B ME3EHXMME MEXMAABLIEBbIX MPOMEXYTKOB HA 7-8 HeEAEAIX BepeMeHHOCTU. 3a000AEBAEMOCTb
CpeAn HACEAEHMs Crnopaamdeckas, OaHako B 10-40% CAyd4aeB BCe Xe MmeeT (MecTo?)
CEeMEMHBIM aHAMHE3. AOHHOWM MATOAOTUM MPUCYLLLE AYTOCOMHO-AOMMHAHTHAS BAPUMABEABHAOS
MEHETPATHOCTb M DKCMPECCUBHOCTb, YTO, B CBOKO OYEPEAb, M MOXET OBOBICHUTL NPEOOACAQHME
AQHHOTO 30060AEBAHMA CPEAM MPEACTOBUTEAEN MY>KCKOTO MOAQ [3].

Ha ceroaHsaLLHMA A€Hb CYLLLECTBYET MHOXECTBO MOAXOAOB K KAQCCUAOUKALMM CUHAOKTUAMM,
HO MPUOPUTETHOM AAT MEXAYHAPOAHOTO MEAMLIMHCKOTO COOBLLLECTBA IBAIETCS PACLUMPEHHAS
KAQCCUOUKALMA TEMTAMU-MAKKBIOCUKA, BBEAEHHAS B 1978 1oAY, MCMOAB3YIOLLLAS AOTMHYECKMIA
OHATOMMYECKMM MOAXOA AAT PA3SAEAEHUS M3OAMPOBAHHBIX OOPM AQHHOM MATOAOTMM MO MUX
ADEHOTUMMHECKOMY MPOIBAEHUIO [4-6].

Tabanua 1.
Kaaccudbukaums CUHAGKTUAMKU NO TeMTAMU-MAKKbIOCUKY, BBEAEHHAs B 1978 roay.
Table 1.
Temtamy and McKusick classification of syndactyly, introduced in 1978.
Tun MopaXeHHble NAAbLLbl KUCTEN Mopa>xeHHble NAaAbLLbl CTON
[ 3-4 2-3
Il 3-4 4-5
Il 4-5 -
\% 1-5 PeAko nMopaxeHsl
V 4-5 (N9CTHbIE KOCTH) 2-3;4-5
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TabAnua 2.
CoBpeMeHHas aAanTUMPOBAHHAsA Kanaccudukaumsa no Temtamu-MakKblOCHUKY.
Table 2.
Modern adapted Temtami and McKusick classification of syndactyly
KAMHUYeckun HassaHue Nokyc/reH Tvun MmyTauumn Hacaea-
doeHoTUN CTBEHHOCTb
I-a 3UrOAOKTUAMA Chr.3p21.31 - AD*
I-b Tvn AtOKeH HOXD13 AYNAUKALMA, MUCCEHC U AD*
AeAeums
I-c Tun Montagu HOXD13 AYNAUKALMA, MUCCEHC U AD*
AeAeLms
I-d Tun Kactmams - - AD*
Il-a Tun BopamHréopra HOXD13 AyNAUKAUMA, MUCCEHC, AD*
CABUI PAMKM, CIACMCUHT U
AeAeLms
I-b - FBLN1 MuncceHc AD*
ll-c - Chr.14911.2-12 - AD*
Il Tun AXKOHCTOH-Knp6bum Chr.7g36.3 - AD*
A% MNOAMCHHAQKTUAMS LMBRI1 [TpOTKEHHbIE AYMAMKALLMM AD*
TMna Xaaca M MUCEHC
\Y Tvin Aaya HOXD13 AYNAUKALMA, MUCCEHC U AD*
AeAeLms
VI TN PyKaBMLLbl - - AD*
Vlil-a CUHAQKTUAMS LRP4 MwucceHc AR*
LleHanu-AeHua (CLS)
VIl-b - 15013.3, - -
GREMI1-FMNI1
VIl Tun Open-XoAmc FGF16 HoHceHc XR*
IX Me30aKCHMAAbHOS BHLHA? MuCCeHC, CABUT POAMKMU AD*
CHMHOCTOTMYECKAS CHUTBIBAHMSI U AEAELLAS
CHMHAQKTUAMA (MSSD)
lpymeyarme: AD* = AYTOCOMHO-AOMMHOHTHbIM, AR* = QyTOCOMHO-peLeccuBHbIM, XR* = X-

CLLEMAEHHbIM PELLECCUBHbBIN.
Note: AD* = autosomal dominant, AR* = autosomal recessive, XR* = X-linked recessive.

Bo Bcex xe ctpaHax CHI MPUHATO KAQCCUMUULMPOBATE CUHAOKTUAMIO MO MPOTIHKEHHOCTM
CpaLLeHMd (MOAHOS M HEMOAHAS JOOPMbI), €r0 BUAY (MATKOTKAHHOS M KOCTHAS OOPMbI) M
COCTOAHMIO MOPCXKEHHbIX MAABLLEB (MPOCTAA M CAOXKHAS GOOPMbI).

AeyveHune CUHAOKTUAMK UCKAIOYUTEABHO OMEPATUBHOE, BbIMOAHATE KOTOPOE PEKOMEHAYETCH

NPU AOCTMXKEHMU PEBEHKOM BO3PACTA 6-12 mecdues. Hamboaee OMNTMMOAbHBIM CPOKOM AAS
XMPYPIMYECKOrO BMELLIATEABCTBA CYUTAETCH BO3PACT 1 road, 3TO CBA3AHO C OMPEAEAEHHbBIMMU
CAOXHOCTIMM B MOCTOMNEPALMOHHOM MEPUOAE Y AETEM MACAEHYECKOM rpynmnbl. Aetn Boaee
PAHHETO BO3PACTA MOABMXKHEE, HYTO MPUBOAMT K CMAAQHMIO TMMNCOBOM AOHTEThI U, KOK CAEACTBME,
MAOXOM MPUMXKXMBAEMOCTM CBOBOAHOTO KOXHOTFO TPOAHCMAGHTAHTA, MOMMMO  3TOro, MNpw
NPOBEAEHMM OMEPALMU Y AETEM MACALLE YKA3ZAHHOTO BO3PACTA  YBEAMMMBOETCH PUCK
POPMUPOBAHMA  PYDLLOBOM KOHTPOKTYPbl. BGXXHO OTMETUTE TAKXKE, 4TO PEKOMEHAYETCH
MPOBECTM ONEPALIMIO A0 AOCTUXKEHUI PEBEHKOM BO3pACTa 1,5 roaq, TAK KAK B 3TOT NEPMUOA Y
peBEHKA OKTMBHO PA3BMBAIOTCS MEAKOMOTOPHBIE HABLIKM, KOTOPbLIE HAMPAMYIO BAMAOT HA €ro
HEPBHO-MCUXMYecKoe passutne. CAOXHbIE Xe dOOPMbl  CUHAOQKTUAMKM, OCOBEHHO MpPK
AePOoPMALMIX, HOPYLLAKOLLMX POCT CEMMEHTA, AOAXKHbBI ObITh MPOOMEPUPOBAHLI B BO3PACTE AO
1 roaa. Tpu MNO3AHEM A€YEHMM BO3PACTAET CAOXHOCTb ACAbBHEMLLEM XUPYPTMYECKOM
KOPPEKTUPOBKM MATOAOTMM 30 CHET YBEAMYEHMA CTEMEHM ACTOOPMALMM MAABLIEB, BO3PACTAET
BEPOATHOCTb OCAOXKHEHMM, HTO MOXXET ABAATLCA NPEAUKTOPOM AETCKOM MHBAAMAM3IALLMM [7].
KOHEYHbIM UTOTOM XMPYPRTUHECKOTO AEYEHUA CUHACKTUAUK BAIETCS PAZAEAEHMME MAABLIEB U
PEKOHCTPYKLMA MEXMOAABLLEBOrO MPOCTPAHCTBA. TOYHBIM MPOrHO3 3G0CdOEKTMBHOCTMU AEYEHMUS
CUHAQKTMAMM B LLEAOM YKQA3ATb CAOXHO M3-30 BbICOKOWM BAPUABEABHOCTM MATOAOTMM. TPUHATO
CYUTATb, Y4TO MPU MATKOTKAHHOM dOOPME CUMHAOKTUAMKM OCAOXHEHUS B BMAE MOBPEXAEHMUS
COCYAMCTO-HEPBHOIO  MyYKA, [PA3BUTUS  THOMHO-BOCTMAAMTEABHOIO MPOLLECCA, pPyOLOBOM
KOHTPOKTYPbl, CMELLEHMS MEXMAABLLEBOM CKACAKM B MPOKCHMMOABHOM WMAM  AMCTOABHOM
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HAMNPOBAEHUU, AEDOPMALIMU MAAbLLEB BCTPEYAETCa meHee Yem B 10% CAy4aeB. [pr CAOXKHbIX
ADOPMAX YACTOTA OCAOXKHEHMM BCTpEeYaeTcs yaile [8].

TOKTMKO OMNEPATUMBHOIO BMELLATEABCTBA HAMPIMYKO 3ABUCUT OT POPMbI CUHAQKTHMAMMK. [Tpm
OMEPATUBHOM  BMELLIQTEABCTBE  XMPYPrOM  CTOBMTCA LEAb HE TOABKO  BOCCTOHOBMTb
APUMOAOTHMHECKME  CPYHKLMM  MOPOXKEHHOM KOHEYHOCTM, HO M AOBMUTBCA  OMTUMMOABHOMO
KOCMeTMiecKoro adpdoekra [8-11].

MNpu  HENOAHOM  CpPALLEHMM 2-5 MNOAbLEB Mbl  HADAIOACEM CPALLEHME, KOTOpOe
PACMPOCTPAHAETC AO YPOBHS MPOKCUMOABHOTO MEXTADAAQHTOBOrO CYCTABA MAM HEMHOTO
ANCTOAbBHEE €r0. Y OCHOBAHMA CPOCLUMXCH MOABLLEB HO AGAOHHOM M ThIABHOM CTOPOHOX KMCTUH
DOPMMUPYIOTCH ABA A3bIKOOBPA3HbIX AOCKYTA. OCHOBOHME ThIABHOIO AOCKYTA HAXOAMTCS HOA
OBAQCTBIO, TAE PACMOAQrAKTC TOAOBKM MICTHbIX KOCTEM, A OCHOBOHME AQAOHHOIO — HOA
FTOAOBKOMM MACTHBIX KOCTEM. BEPXYLLKA AOCKYTA HOXOAMTCS HO YPOBHE COEAMHEHMI CPEAHEN U
AMCTAABHOM YOCTEM OCHOBHOM OAAQHIM. OCTOBLLIAACS YACTb CPALLEHMS pPa3AeAseTcs Z-
ODPA3HBIM PA3PE3OM: TAGBHBIM PA3PE3 MPOXOAMT BAOAb FPEDOHA CKAOAKM, O DOKOBbIE — BAOAb
TbIABHOM M AQAOHHOM CTOPOH CpALLEHU. 3aTEM MPOUCXOAMT BEIAEAEHNE AQAOHHbBIX COCYAMCTO-
HEPBHbIX My4KOB. HEOBXOAMMO MPOBECTU PA3AEAEHME APTEPUAABHOTO CTBOAQ OT MOAbBLLEBbLIX
HEPBOB, A 30TEM, AUCTOABHEE OT PA3BMAKKM, NEPEBI3ATL OAHY M3 BETBEM. HO CAEAYIOLLIEM 3TAME
MOOMU3BOAMTCS BbIAEAEHME U PA3PE3AHME ThIABHOM M AQAOHHOM MEXMICTHbIX CBA30K AO
AOCTMXKEHMS HEOBXOAMMOTO 0BbEMA MACCUMBHOTO PA3BEAEHMSA MAAbLLEB. AHO MEXMOAbLLEBOTO
NPOMEXYTKA DOPMMPYETCA MYyTEM COEAMHEHMUA 93bIKOOBPA3HBIX AOCKYTOB METOAOM BOKOBOTrO
LLIBO MOCAEe Z-O0Bpa3HOro paspe3d. DT AOCKYTbl MCMOABb3YIOTCH AAS YOACTUMYHOrO 3AKpPbITMS 1/4
AEdOEKTOB HO BOKOBbIX MOBEPXHOCTAX MAABLLEB, O OCTABLLUMECH A€JDEKTbI 3AMOAHSIOTCS TOACTBIMM
PACLLEMAEHHBIMM TDOHCTAGHTATAMM.

APKUM MPUMEPOM MOAHOM MPOCTOM CUHAOKTUAMM SBASETCH CPALLLEHME 3-4 MAABLLEB KMCTM.
Cnocob OCYLLECTBASIOT CAEAYIOLLIMM OBPA3OM. HOYOABHBIM 3TAMOM SBASETCS BbIPE3CHME ABYX
A3bIKOOBPA3HbIX AOCKYTOB MO CMELMAABHOM METOAMKE, OMMCOHHOM pPAHEE, Yy OCHOBOHMS
MAAbLEB. [TOCAE 3TOTO OCTABLLMECH AOCKYTbI MOMELLLAIOTCH HAO TRETUM MAAEL, TAKMAM OBPA30M,
YTO AMHMS HA TbIABHOM MOBEPXHOCTU MAAbLLA IBAIETCH TOYHBIM OTPCKEHUEM AMHMU HO AQAOHHOM
CTOPOHE. AAS BbIMOAHEHMSA ACABHEMLLIMX STAMOB, O MMEHHO: PACCEYEHMUS CMAMKM, BIAEAEHUS U
AENCTBUM C COCYAMCTO-HEPBHbIMM MYyYKAMM, O TAKXKE PACCEYEHMSA TbIABHOM M AQAOHHOM
MEXMACTHbIX  CBA30K, HEODXOAMMO MPUAEPXMBATLCA OMUCOHHBIX BbiLLIE  METOAOB. [lpu
OOPMUPOBAHMM OAHOTO M3 MEXXMAABLIEBbIX MPOMEXYTKOB MCMOAb3YIOTC PA3AMYHBIE AOCKYThI,
COCTOSLLME M3 93bIKOOOPA3HbIX BbIKPOEK. BOAbLLIAS 4OCTb OOKOBOM MOBEPXHOCTM 4YETBEPTOrO
MOAbLLO 30KPBIBAETCS COBCTBEHHBIMM TKAHAMM, OCTABLLUMECT ACTOEKTbI MPMKPLIBAKOT MAOTHBIMM
PACLLEMAEHHBIMMU  TPAHCMAQHTATAMM. OCHOBHOM 30AQ4EM MPU  YCTPAHEHMU CUHAOKTUAMM
ABASETCH BOCCTAHOBAEHME TPEX KAIOYEBBIX KOMMOHEHTOB KUCTU: MEXMAABLLEBOTO MPOMEXYTKA,
KO>XHbIX MOKQOBOB MAABLLEB M HOITEBOTO AOXA. OCHOBHAS MAES AQHHOTO METOAQ 3AKAKOHOETCH B
TOM, 4TOObI 30KPbLITb BCE PAHEBbIE AEAPEKTbl MECTHBIMM TKAHIMM MOCAE PA3bEAMHEHMS
MEPEMOHKM MEXAY MAABLOMMU. AAS IDTUX LLEAEN MCMOAB3YETCH AOP3AAbHbIM AOCKYT CAOXHOM
dOOPMbI,  KOTOPbIM  MO3BOASET CAOOPMMUPOBATH  MPOCABUABHYIO  COOPMY  MEXMAAbLLEBOTO
MNPOMEXYTKA. NOCAEAYIOLLIMM 3TAN ONepaLmm: Y OCHOBOHMS MAABLLEB MO TbIABHOM MOBEPXHOCTH
KUCTU BbIPE3AIOT AOP3CAAbHbIM AOCKYT B doopme OaboykM, YCTPOHSIOT CPALLEHME MNyTeEM
3Ur3arooBpPA3sHbIX PA3PE30B, MPU 3TOM AMHMA PA3PE3A HA TbIAbBHOM MOBEPXHOCTU AOAXHC
ABAATBCS 3EPKAABHBIM OTPOXKEHMEM AUMHMKM HO AQAOHHOM MOBEPXHOCTU, MOOMAMIYIOT KOXHbIE
AOCKYTbl, PO3PE3qAIOT CMAMKM M TLLATEABHO BM3YAAMIMPYIOT COCYAMCTO-HEPBHbLIE My4kM. [lpun
BBICOKOM PACMOAOXEHUM APTEPUAABHOM PA3BUMAKM OAHA M3 APTEPUM  KOATYAMPYETCH MU
nepecekaeTCs HEMHOTO AMCTAAbHEE. BAXKHBIM MOMEHTOM FBASETCS PACCEYEHUE ThIABHOM W
AQAOHHOM MEXMACTHBIX CBA3OK. AQAEE KOXHbIE€ MOKPOBbI YLUIMBAIOTCS C MCMOAb3OBOHMEM
MOHOOMACMEHTHOTO MATEPUAAA pasmepom 5/0 mam 6/0, B 30BUCMMOCTM OT BO3PACTA
nauueHTa.

Hamboaee CAOXHBIM C XMPYPIMHECKOM TOYKM 3PEHUA IBAJETCA AE€YEHME CAOXKHOM DOPMBbI
CUHAQKTUAMK. [Tpn ACHHOM COOpPME MATOAOTUM MPOUCXOAUT CPALLEHME MOAbLIEB HEPABHOM
AAMHBI, KOK MPABUAO 3-5, C BO3MOXHOM AedpopmaLmen doaAaHr. TEXHMKA onepaLmm BKAIOYAET
BbIMOAHEHME PA3E30B Y OCHOBAHMS MAAbBLLEB, BHIAEAEHME AOCKYTOB, PA3AEAEHME CPALLEHMM U,
MEUY HEOBXOAMMOCTM, PACCEYEHME KOCTHbIX CMAMEK HA HOIMEBbIX dDOAQHTOX. HO AQAOHHOM
MOBEPXHOCTU TMAABLEB MO  AMHWUM  MPOEKUMM  MEXAIAACHIOBbLIX CYCTOBOB  MPOBOAATCS
AOMOAHUTEABHBIE PA3PE3bl B MOMEPEYHOM HAMPABAEHUM. [IpU KOPPEKUMM KOHTPAKTYP M
KAMHOAQKTMAMKM KPQAS PA3PE3OB PACXOAITCA M MO ACAOHHOM MOBEPXHOCTM OOPMUPYETCH
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3Mr3arooBpasHAd AMHMA A€QOEKTA. MEXMNAABLLEBLIE MPOMEXXYTKM 3AMOAHSIIOTCS BbIKPOEHHbBIMM
AOCKYTOMM, O AedOEKTbl HO OOKOBbIX MOBEPXHOCTAX MOAABLLEB 30AMELLLAIOTCA C MOMOLLLBIO
CBOOOAHOM MEPECAAKM KOXMU. AMKBMAALMA MOAHOM CAOXHOM CHUMHAQKTUAMKM TPEXADAAQHTOBbIX
MOABLLEB MOXET ObITb MPUMEHEHA B CAYYASX, KOTAQ €CTb TAKME COCTOAHMSA, KAK BPAXMAAKTUAMS,
OKPOLEDAAOCUHACKTUAMSA, HOAMHME CPALLEHMA TOABKO HOA YPOBHE HOITEBbIX COAACHT W
3HOYUTEABHOE OTPAHUYEHNE MAM MOAHOE OTCYTCTBME ABMXKEHMM B MEXADOAQHTOBbLIX CYCTABAX.
TexHWKa onepaumn BKAIOYOET B Ce0q CASAYIOLLME LLIArM: Y OCHOBOHMA CPALLLEHHbIX MAAbLLEB
BbIKPAMBAIOTCS ABQ A3bIKOOBOPA3HBIX AOCKYTQ, OCTOBLLEECH CPALLEHNE PA3AEAIETCS AMHENHbBIMM
PA3PE3AMM, KOCTHAA CMNAWMKA B OOAACTM HOITEBbIX COAAQHT PACCEKAETCHS AOAOTOM, AHO
MEXMAABLLEBOTO MPOMEXYTKA GOOPMUPYETCH M3 BbIKDOEHHbIX AOCKYTOB, POHEBbIE A€dDEKTbI HO
BOKOBbIX MOBEPXHOCTAX MAABLLEB 3GKPbIBAOTCS C MOMOLLLbIO CBOBOAHOM MEPECAAKM KOXM.

XUpypruieckas Koppekums HEMOAHOM CAOXHOM CUHAOKTUAMKU TPEXADAACHIOBbIX MAAbLIEB
HEOBXOAMMA TAKXKE B CUTYAUMAX, KOTAQ TMPOUCXOAMT KOCTHOE CpPALLEHME CETMEHTOB HA
3HAYUTEABHOM MX MPOTIKEHUU AMOO MPU HOAMYMK BbIPOAXKEHHbBIX CTMOATEABHBIX KOHTRAKTYP (AO
90 rpaAycoB u BoAeE) U KAMHOAQKTUAMU. OHA 3AKAIOHAETCS B ABYXITAMHOM METOAMKE AECYEHMS.
Ha nmepBom 3TANE MPOBOAMTCS PA3AEAEHME CPALLEHUI AMHEWMHBIMM PA3PE3IAMMU, HOYMHAS OT
KOH4YMKOB MOABLLEB AO OOAQCTM CpeaHer TPETUM OCHOBHbIX CDAACHI, KOPPUIMPYIOLLLAS
OCTEOTOMMS  CPAACQHF, pPAa3AEAeHMe OOLLIMX CErMeHTOB, KAMCYAOTOMMUE  MEXTIDAAQHIOBbIX
CYCTQBOB.

lNocAe yCTPOHEHUS KOHTPAKTYP U KAMHOAGKTUAMM MAAbLLEI B KOPPUTMPOBAHHOM MOAOXKEHMM
BHOBb CLLUMBQIOTCA APYr C APYrom. Takmm o0Bpa3om, CAOXKHOAS POPMA  CUHAQKTUAMMU
NnepeBoAMTCA B MPOCTylD. Ha BTOpom 2aT1ane, yYepes 3-4 HEeAEeAU, MPOBOAMTCH YCTPOHEHUE
CUHAQKTUAMKM MO CTAHAQPTHOM METOAMKE, MPU KOTOPOM COOPMUMPYETCHS AHO MEXMAABLLEBOTO
MPOMEXYTKA M PAHEBLIE ACTDEKTbI 3AMELLLAIOTCS MEPECAAKOM KOXM.

CoBpPEMEHHBIE METOAMKM MPEAMNOAAIAIOT BO3MOXHOCTb ONMEPALMIN KAK C MCCMOAb3OBAHMEM
KO>XHOFO TPAHCMAQHTOHTA, TAK M 6e3 Hero. HecmoTps Ha TO 410 ©eCTPAHCMAQHTALMOHHLIE
METOAMKM OTAMHAKOTC MEHBLLIMM BPEMEHEM ONEPALMM U OTCYTCTBUEM TPAMATUIALMU KOXHbBIX
MOKPOBOB B MECTE AOHOPCKOM 30HbI 3a00PA TPAHCAAQHTAHTA, MX KOCMETUHECKME PE3YABTATHI
XYXe, HeM Y TPOAMLMOHHBIX TOOHCIAQHTALLMOHHBIX METOAMK, O BEPOITHOCTb MOCTONEPALLMOHHbIX
OCAOXHEHUI Bbille. Kpome TOoro, MCMOAb3OBAOHME OECTPAHCMAQHTALMOHHBIX TEXHOAOTMM
HEBO3MOXHO MPU KOCTHbIX KOHKPECLLEHLMAX GOAACHT HO BOAbLLOM NpoTdkeHun [12], [13]. AAd
PELLEHNS AQHHOM MPOBAEMBI HO COBPEMEHHOM ITAMNE MEAMLMHCKMM COOBLLLECTBOM BbiAC
NPEAAOXEHO METOAMKA TPAHCAACQHTALMU CUMHTETMHECKOTO AEPMAABHOTO 3ameHutead. OHa
MOKA3OAQ  XOPOLUME  PE3YAbTATbI C  TOYKM  3PEHMUA  MPMXKMBAEMOCTM  MATEPUAAQ,
MOCAEOMEPALMOHHBIX OCAOXHEHMM M OMTUMAABHOCTU XMPYPRIMYeCcKoro adodoekta [14], [15].

MNepea NpuHATMEM peLueHus 06 ONMepPATUMBHOM BMELLIATEABCTBE BPAYY TPEOYETCa YTOYHUTb
JOPMY CUHACKTUAMM. AAS YCTAHOBAEHUS TOYHOTO AMATHO3A, DOPMMUPOBAHMS TAKTUKM AEYEHMS U
NPOrHO3a MCXOAQ 3AOOAEBOHMA B MEXAYHAPOAHOM KAMHWMHYECKOW MPOKTMKE MPUMEHIETCS
OCMOTP M PEHTEHOrPAMOUA KUCTU MALUMEHTA B ABYX MPOEKUMAX. [pr COXPAHEHUM OKTMBHOM
QMAUTYAbl ABMXKEHMA B MEXTADAACHIOBbIX CYCTABAX C XOPOLUO BbIPAXKEHHBIMMU CKAQAKOMM
CrMBAHMg U PA3rMBOAHMUI €CTb OCHOBAHMSA MPEAMNOACraTh MPOCTYIO POPMY CUHACKTUAMM. Tpur
OTCYTCTBMM ACHHBIX CKAOAOK, YMEHBLLUEHMU MAM OTCYTCTBUM OMIAMTYAbBI ABVMIKEHMS B CYCTABAX
NPEAMNOAQTAIOT CAOXHYIO dPopMmy. MNpU CUHAGKTUAMMK, CBA3AHHOM C APYIMMM KAMHUYECKUMMU
CUHAPOMAMM, TAKMMM  KAK CHMHAPOM [IOAGHAQ, CHHAPOM  AMepta  WAM  CUHAPOM
OMHMOTUHECKMX NMEPETIKEK HEOBXOAMMO KAMHMYECKOE ODCAEAOBOHME BEPXHUX KOHEYHOCTEM,
CTOM, TOAOBbLI/AMLLA U TPYAHOM KAETKM. PEHTTEHOAOTMYECKOE WCCAEAOBAHME MOPAKEHHOM
KOHEYHOCTM 3A4ACTYIO HEOBXOAMMO AA OBHAPYXEHUI TOKMX ABAEHMIM KOK: CMHOCTO3, CKPbITAS
MOAMAOKTUAMA, TMPOYUX CKEAETHbIX AECOOPMALMM, CKPbITbIX OT TFAQ3 MPU OCMOTPE, HO
ABASOLLLUXCS KAMHUHECKM 3HAYUAMBIMM AAS OMPEAEAEHUS CTPATEMNMM AEYEHMS NALUMEHTA.

OCHOBHbIM MPOTMBOMOKA3AHMEM K OMEPALMM CAYXKMT OTCYTCTBME KOMMOHEHTOB COAAQHT
CPOCLLUMXCS MAABLLEB, H4TO TMPMBOAMT K HEBO3MOXHOCTM MX PA3SAEAEHUT M CDOPMUPOBAHMUS
NOCPEACTBOM OMEPALMM  HE3ABUCHMMbBIX CAHATOMMYECKM, MOABMXKHBIX UM COYHKLLMOHAABHbBIX
CTPYKTYP. MATKOTKAHHAS M HEMOAHAS AOPMA CUHAOKTUAKMM, BE3 AOYHKLIMOHAABHbIX OTPAHUYEHMI
CAYXKUT OTHOCUTEABHBIM MOKA3AHUMEM K onepaLmm [8].

LileAb MccCAeAOBAHMA — U3Y4UTb AQHHBIE AMUTEPATYPbI O COBPEMEHHbLIX METOAOX AEYEHMS
CUHACQKTUAMU Y AETEN B MEXAYHAPOAHOM KAMHUYECKOM MPAKTUKE C OKLLEHTYALMEN BHUMAHMA HO
HaMboAee PE3yAbTATUBHBIX, C TOYKM 3PEHMI BOCCTAHOBAEHMS, QOYHKLLMOHOABHBIX M 3CTETUHECKMX

128



OPUTMHAABHbIE UCCAEAOBAHUE ORIGINAL RESEARCH
2024 T.1 Ne 1

OCODEHHOCTEN KMUCTU Yy AETEM, MPOBECTU CPABHEHME ACQHHBIX METOAMK C MPUMEHIEMbBIMM B
TekyLLee Bpems B Y3 YP «PAKE M3 P,

MaTtepnaabl U MeTOAbl UCCAEAOBAHMA. [1POBEAEH MOWMCK 30PYOEXHOM UM POCCUMCKOM
AmTEPATYpPbl B 6a3ax AaHHbIX PMHLL, Web of Science, PubMed, Scopus (vepe3 Medline), Google
Scholar B nepunoa ¢ 2012 roaa no HacTtogLLee Bpemq. KpUTepmm BKAIOYEHUA: MOAHOTEKCTOBbIE
NyOAMKALMM, UCCAEAOBAHMS BbICOKOTO METOAOAOIMHECKOTO YPOBHA. KPUTEPUM MCKAIOHEHUS:
TE3UCbI, AOKACAbI, AMCCEPTALMM, ABTOPEDEPATDI.

AAS OLLEHKM PE3YABTATMBHOCTM AEYEHMA U MOCTOMEPALMOHHBIX OCAOXHEHMMN B OTAEAEHMM
TPOBMATOAOTMKM KM opToneann bY3 YP «PAKB M3 YPy» mpoBeaeH CMAOLLIHOM QHAAM3 KAPT
CTALMOHAPHBIX OOAbHBIX, HOXOAALLMXCH HO A€4eHMM B nepmroa ¢ 2019 no 2023 rr.

PesyabTaTsl. B neproa ¢ 2019 no 2023 1. B OTAEAEHMM TPABMATOAOTMM 1 opTOneAnm BY3 YP
«PAKB M3 ¥YP» Ha AeveHum Haxoamacd 31 pebeHoK C AMArHO30M «CUHAQKTMAMA 3-4 MAAbLLEB
KMCTU. TOTOABHOS OOPMAN B BO3PACTE OT 7/ MECALLEB AO 7 AET BKAIOYUTEABHO. [pU pa3AEAEHMMU
Mo reHAEPHOMY MPU3HAKY HO AEBOYEK MPUXOAMAOCH 18 4. (58%), maAbumkoB — 13 4. (42%). B 68%
CAYHOEB CHMHAQKTUMAMS BbIAG BbIBAEHO HO OBEMX KOHEYHOCTIX. KOCTHAS oopMa CUHAQKTUAMK MO
OTHOLLEHMIO K MITKOTKAOHOM OnpeAeAinocb B 13% caAyvyaeB. Bce naumeHtsl  Obiam
FOCMUTOAM3UPOBAHbBI B MACHOBOM MOPAAKE, BEPHbLIM AMArHO3 OblA BBICTABAEH MPU POXAEHUM HA
OCHOBE OBOBEKTMBHBIX ACHHBIX AQBOPATOPHO-MHCTPYMEHTAABHbBIX MCCAEAOBOHMIN: OBLLIMIA AHOAM3
KPOBM, MOYU, PEHTTEHOTPAMMA KMCTM B 2-X MPOEKUMIX, HA YPOBHE MPUEMHOrO MOKO4,
YTO4HIACQCH (DOPMA AQHHOTO 3060AEBAHMA.

&

Puc. 1. KoHe4HOCTU peb6eHKa C MATKOTKAHHOM ChOPMOI CUHAQKTUAMMU, HOXOAALLLETroCs Ha Ae4eHuu B bY3
YP «PAKB M3 YP.
Fig. 1. Extremities of a child with flesh-colored form of syndactyly treated in the Children's Republican
Clinical Hospital of Izhevsk.

XUpyprmieckoe AeYeHMe 30KAKOHOAOCH B GOOPMUPOBAHMM 3 MEXMAABLLEBOIO MOOMEXYTKA
KUCTHU, CBODOAHOM KOXHOM MAACTMKE. oM KOCTHOM dOOPME AOMOAHUTEABHO MPOM3IBOAMAOCH
PA3AEAEHME KOCTHOM KOHKPECLLEHLMM MO CPEAMHHOM AMHUMKM AOOACHTM C 3AKPBITMEM PAHBI
KOXHbIM  AOCKYTOM.  AHeCTe3MoAOorMyeckoe nocobue npu  ACQHHOM  OMNEPATUBHOM
BMELLATEALCTBE  MPUMEHIAOCH  COYETOHHOE: MHAYKUMA KW MNOAAEPXOHME  OHACTE3MM
MPOBOAMAOCH MACOYHO MNAPAMM CEBOPAHA, BbIMOAHIAQCH MPOBOAHMKOBAS QHACTE3MS
annapatom CrumynaekCc HNS12 - Ay4EBOro, AOKTEBOTO M CPEAMHHOINO HEPBOB B OBAQCTU
3amaCTbi. NOCAE OTPULLATEABHOM ACTMPALMOHHOM NMPOBOLI ATPABMATUYECKOM UTAOM CTUMYMAEKC
D B Tpex TO4KAX — MO AYHEBOM CTOPOHE, MO AOAOHHOM MOBEPXHOCTU 3AMACTbA 30 AYYEBbIM KPAEM
CYXOXMAUS  AAMHHOM AQAOHHOM  MbILLLbI, MO AOKTEBOWM CTOPOHE 3AMACTbd MEAMAAbHEE
CYXOXMAMS AOKTEBOTO CIMOATEAS KMCTHM MOAKOXHOM MOAYKOABLLEBOWM MHADUABTRALMEN BBOAMACS
0,5% pONMBAKAMH B BO3PACTHOM AO3MPOBKE.
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Puc. 2. Pe3yAbTaT onepaTMBHOro BMELLIATEAbCTBA NPU MAFOTKAHHON (pOpMe CUHAOQKTUANMN.
Fig. 2. Result of surgical intervention for the fleshy form of syndactyly.

30 Bpems HOAXOXAEHMS B CTALMOHAPE MPOBOAMAOCH. HOAOXEHME T[UMNCOBOM AOHIETHI,
NEPEBA3KM, AHAABIEIMPYIOLLLAA TEPANUS (MOBYyNpodoeH B/Mm, Mpu BOASX, B BO3PACTHOM AO3UMPOBKE),
AHTMOAKTEPUAABHAA TEPANMA (CYABTOKCMH B BO3PACTHOM AO3MPOBKE). OLEHMBAAOCH TAK XKE
COCTOSTEABHOCTb LLIBOB, HOAMYME OTEKA, COXPOHHOCTb WM Oe300AE3HEHHOCTb MACCMBHbBIX
ABVDKEHUI B MEXADAAQHTOBBIX CYCTOBAX, YYBCBUTEABHOCTU. OCAOXHEHUIM AEYEHUA 30 5 AET HE
BBIAIBAEHO, MCXOA 3a60AeBaHM B 100% CAy4OE€B — BbIMMCKA M3 CTALUMOHAPA C YAYYLLEHMEM
COCTOSHMSA, B CpeAHeEM, Yepes 8-10 aHeMN.

ObcyxaeHne. Kak OTMEYEHO BbILLIE, CHHAQKTHUAMS  SBAIETCS OAHMM M3 CAMBIX
PACNPOCTPAHEHHbIX BPOXAEHHbIX MOPOKOB PA3BUTUS B AETCKOM OpToneamn. AQHHAS Tema
SBASIETCSA 3AOBOAHEBHOM AAS MHOIMX XMPYPIOB-OPTOMNEAOB MO BCEMY MUPY. [IPOACAKUTEABHOE
BOEMS AAS XUPYPIMYECKOM KOPPEKLMU AQHHOM MATOAOMMM, HECMOTPS HA BCE HEAOCTATKM,
MPOBOAMAMCH ONepaALMM C MNEPECAAKON KOXHbIX AOCKYTOB. HOBbIE METOAMKU B AEYEHUU
CUHAQKTUAMM MO3BOASIOT YMEHbLLIMTE AOKOABHYIO TPABMATU3IALMIO KOXKHbIX MOKPOBOB B MECTAX
3060pa AOCKYTQ, MPM COXPAHEHMM TAQBHbIX MOUHLMIOB XUPYPIMYECKOrO BMELLIATEABCTBA -
AOCTMXKEHMNE XOPOLLMX QPYHKLUMOHAABHBIX M KOCMETHUYECKMUX PE3YALTATOB.
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ROLE OF IMMUNOGENETIC FACTORS IN EARLY DIAGNOSIS
OF UROLITHIASIS IN CHILDREN

Sh. A. Yusupov, L.R. Khakimova
Samarkand State Medical University, Samarkand, Uzbekistan

POAb UMMYHOTEHETUMECKUX $AKTOPOB B PAHHEA AUATHOCTUKE
MOYEKAMEHHOMN BOAE3HU Y AETEN

L. A. IOcynos, A. P. XakumoBa

CAMAPKAHACKMM TOCYAQPCTBEHHbIM MEAMLLMHCKMI YHMBEPCUTET, COMAPKAHA, Y30EKMCTAH

Abstiract. In recent years, one of the main aspects of studying the problem of urolithiasis in the world is
the search for genetic risk factors for the development of urolithiasis: identificafion of its association with
polymorphic variants of a particular gene. Objective. To study the associafion of interleukin-1p and
interleukin-18 genes with the development of urolithiasis in children. Materials and methods. Clinical
examination of 100 children with urolithiasis and 100 practically healthy children was carried out, as well as
collection and analysis of statistical data on urolithiasis in the group of children of different age groups to
identify sex, age, family frequency of urolithiasis, peculiarities of lifestyle and nutrition, as well as seasonality
of this pathological process. Conducting ultrasound and radiological examination of urinary organs of
patients. The selection of patients for the study of gene polymorphism was carried out on the basis of the
diagnosis made in the clinic and written consent of the proband. Blood samples were collected from
patients with USD (100 samples) and a control group of practically healthy children (100 samples). The
results obtained in this study indicate that the IL-13 gene contributes to the determination of disorders
contributing to the development of USD in children. In particular, in children of Uzbek population genetic
markers of predisposition to USD are genotype CC of IL-1p gene. It is considered reasonable to include
testing of this genotype in a comprehensive USD prevention programme in Uzbekistan. Conclusion. The
results obtained in this study indicate that the genetic variant CC genotype of IL-1p gene affects
manifestation, duration of course, recurrences and clinical and functional features of the course of
urolithiasis and can be used for early diagnosis and early diagnosis of the disease in children of Uzbek
population.

Key words: urolithiasis in children, urolithiasis, gene polymorphism, genetics, prediction of urolithiasis.

AHHOTAUMA. B MOCAEAHME TOABI OAHUM M3 OCHOBHbIX QCMEKTOB M3YyYEHUS MPOBAEMbI MOYEKOAMEHHOM
OOAE3HN B MUPE FABAIETCH MOMUCK FEHETUHECKMX COAKTOPOB PUCKA PA3BUTUS MOYEKAMEHHOU OOAE3HM:
BbISBAEHME €ro ACCOLMALMM C MOAMMOPIOHBIMKM BAPUAHTAMMU TOTO UAM MHOTO reHd. Lleab. U3y4utsb
ACCOLUMALMIO TEHOB MHTEPAEMKMHAO-1B U MHTEPAEMKMHAO-18 C PA3BUTUEM MOYEKAMEHHOM BOAE3HM Y AETEN.
MaTtepuaabl 1 meToabl. MNpoBeAeHO KaMHUYeckoe obcaeaoBaHme 100 aeTel C MOYEKAMEHHOM BOAE3HBIO U
100 NPAOKTUYECKM 3A0POBBLIX AETEM, A TAKXKE COOP U AHAAM3 CTATUCTUHECKMX AQHHBIX MO MOYEKOMEHHOM
OOAE3HM B rpynne AeTeM PA3HbLIX BO3PACTHLIX PYMNM AAS BbISBAEHMSA MOAQ, BO3PACTA, CEMEMHOM HACTOThI
MOYEKAMEHHOM OOAE3HM, OCOBEHHOCTEM 0OPA3A XM3HUM M MUTAHMA, A TAKXKE CE30HHOCTM AQHHOrO
MATOAOTMYECKOro npoueccda. [poBEeAEHME YAbTPA3BYKOBOIO U PEHTTEHOAOTMYECKOTO MCCAEAOBOHMS
OPraHOB MOYEBBIAEAEHMS NAUMEHTOB. OTOOP MNALMEHTOB AAS MCCAEAOBAHMS MOAMMOPCOU3IMA FEHOB
OCYLLLECTBASIACH HO OCHOBOHUM AUATHO3A, MOCTABAEHHOIO B KAMHMKE, U MUCBAMEHHOTO COrAACHS MPOBAHAQ.
O6pasubl KpoBK BbiAu cOBpaHbl y naumeHTos ¢ YCA (100 o6pa3LLoB) U KOHTPOABHOM FPYyMMbl NPAKTUYECKM
3a0p0BbIX  AeTen (100 oBpa3suoB). Pe3yAbTAThl, MOAY4YEHHBIE B XOAE ACGHHOTO MCCAEAOBOHMUS,
CBMAETEABLCTBYIOT O TOM, 4TO TeH IL-13 BHOCUT BKAGA B OMPEAEAEHME HOAPYLLUEHMM, CNOCOOCTBYIOLLMX
pasutiio YCA y AeTer. B 4OCTHOCTU, y AeTer y30eKCKOM MOMYAIUMM FEHETUYECKMMM MAPKEPAMM
NPeApPACNOAOXKEHHOCTM K YCA aAftoTCs reHoTmn CC reHa IL-1B. CyutaeTcs LeAeCcooBpa3HbIM BKAIOYEHME
TECTUPOBAHMS ACQHHOTO TEHOTUMNA B KOMMAEKCHYKO MNPOrpammy npoduAaktikmn YCA B Y30eKkmcTaHe.
3aKAO4EHUE. Pe3yAbTaTbl, MOAYYEHHBIE B XOAE AQHHOIO MCCAEAOBOHMS, CBMAETEALCTBYIOT O TOM, 4TO
reHeTM4eckmm BAPMAHT reHotina CC reHa IL-1B BAMSET HA MAHWMAPECTALMIO, AAUTEABHOCTb TEYEHMS,
PELMAMBBI U KAMHUKO-COYHKLLMOHAOABHBIE OCOBEHHOCTU TEYEHUST MOYEKAMEHHOM BOAE3HM M MOXET ObITh
MCMOAB3OBAH AA POHHEN AMATHOCTUKM M PAHHETO BbISBAEHMS 3000AEBAHMS Y AETEM Y3OEKCKOM MOMYAILMM.

132



OPUTMHAABHbIE UCCAEAOBAHUE ORIGINAL RESEARCH
2024 T.1 Ne 1

KAlo4yeBble CAOBA: MOYEKAMEHHAS OOAE3Hb Y AETEM, YPOAUTMA3, MOAMMOPCOUIM FEHOB, FEHETMKA,
MPOrHO3MPOBAHNE MOYEKAMEHHOM BOAE3HM.
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Relevance. The prevalence of urolithiasis has recently tended to increase. Being a metabolic
disease, in world practice there are cases of urolithiasis even in infants. Taking into account
multifactoriality of the disease, in recent years, one of the main aspects of studying the problem
of urolithiasis in the world is the search for genetic risk factors for the development of urolithiasis:
idenftification of its association with polymorphic variants of a particular gene [2, 4, ?9]. The
realisation of hereditary predisposition to urolithiasis is associated with genetically determined
structural and functional features of metabolism, neurohumoral regulation, and local factors [6,
10]. In their epidemiological or clinical studies, foreign scientists note the participation of genetic
factors in the occurrence of urolithiasis, which suggests the existence of specific genes
responsible for the occurrence of urinary stone disease (USD) [1, 3, 11].

The balance between the production, expression, and inhibition of IL-1 family protein
synthesis plays one of the key roles in the development, regulation, and outcome of the
inflammatory process [7]. IL-18 is considered as one of the key factors of the body's anti-infective
defence. In addition, there is evidence that IL-18 in some cases can act as a pathogenetic
factorin the formation of some diseases accompanied by acute and chronic inflammation [8].

Studying the association of genes with the development of urolithiasis in children and
identifying their polymorphisms will confribute to the early diagnosis and early diagnosis of
urolithiasis in children. In cases of already existing disease, the study of the association of
molecular genetfic markers with recurrent forms of urolithiasis, as well as the establishment of
pharmacogenetic interactions will confribute to a more effective postoperative metaphylaxis of
urolithiasis. Reduction in the incidence of urolithiasis due to early effective detection of
predisposition to if, as well as more effective postoperative metaphylaxis of urolithiasis will lead to
a significant reduction in material costs for the organisation and implementation of treatment
measures [5].

Research objectives: to investigate the association of interleukin-1p and interleukin-18 genes
with the development of USD in children

Materials and methods. In order to fulfii the set objectives, we conducted a clinical
examination of 100 children with USD and 100 practically healthy children, as well as collection
and analysis of statistical data on urolithiasis in the group of children of different age groups to
identify sex, age, family frequency of urolithiasis, lifestyle and nuftrition peculiarities, as well as
seasonality of this pathological process. Conducting ultirasound and radiological examination of
urinary organs of patients.

The selection of patients for the study of gene polymorphism was carried out on the basis of
the diagnosis made in the clinic and written consent of the proband. Blood samples were
collected from patients with USD (100 samples) and the control group of practically healthy
children (100 samples). Venous blood in the amount of 1 ml was collected in 0.5 ml of sodium
citrate solution and stored at -20°C.

The material was collected at the Samarkand branch of children's surgery of the Republican
Specialised Scientific and Practical Medical Centre for Paediatrics.

Table 1 presents data on the age distribution of patients in the groups under consideration.

Table 1
Age distribution of patients with USD and healthy children
Control group Main group Total
Age (n =100) (n =100) (n =200)

Abs % Abs % Abs %

0-3 year 17 17 31 31 48 24
4-11 year 43 43 43 43 86 43
12-17 year 46 46 26 26 72 36
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Table 1 shows that school-age children prevailed among the patients - 69 (69%). This is due
to the fact that it is at this age that metabolic disorders associated with the fransition of children
fo general nutrition, violation of drinking regime, etc. are most offen manifested, while in the
younger group nutrition remains relatively rational and metabolic changes are manifested to a
lesser extent. Table 2 shows the distribution of patients in both groups according to sex.

Table 2
Distribution of patients depending on sex
Control group Main group Total
Nosology (n=100) (n =100) (n = 200)
Abs % Abs % Abs %
Girl 3 3 32 32 35 17.5
Boy 97 97 68 68 165 82.5

The data presented in Table 2 show that according to the sex distribution of patients, USD is
more common among boys - 68 (68%) children than among girls - 32 (32%).

The most characteristic complaints of patients with urolithiasis were pain in the lumbar
region, increased body temperature, haematuria, urine turbidity, increased or decreased
frequency of urination. In some cases, acute urinary retention and spontaneous discharge of
concrements were noted. In cases of dislocation of concrements in the lower third of the ureter,
pain was localised in the iliac region on the corresponding side. Headache, poor appetite,
drowsiness were characteristic symptoms for patients with renal failure.

Pain syndrome on admission was noted in 89 (89%) patients. At that, a pronounced pain
syndrome - renal colic was observed in 15 (15%) patients. The localization and character of the
pain syndrome depended on the age of the child, the presence of combined concrements in
the urinary tract. Abdominal pain was characteristic in patients of the younger age group. Older
patients more offen complained of pain in the lumbar region, sometimes indicating pain
iradiation along the course of the ureter.

In 3 (4.5%) children with a concrement in the lower third of the right ureter, pain syndrome
was the reason for an unjustified appendectomy, which was performed at the place of
residence. Ureterolithotomy in these patients was associated with certain technical difficulties
due to the presence of adhesions.

Dysuric phenomena were noted in 28 (28%) patients and were most often characterised by
frequent, painful urination. Acute urinary retention was noted in 5 (5%) patients. Dysuric
phenomena in younger patients were almost 2 times more frequent. Acute urinary retention in
all patients was resolved by insertion of Ad'mer catheter, and spontaneous detachment of the
concrement was noted in 3 (3%) patients after catheter removal.

The localisation of the concrements revealed the following: kidney stones in 43 patients (right
- 21, left - 13, both sides - 9); ureteral stones in 12 patients (upper one-third ureter - 1, mid-urethra
- 1, lower urethra - 10); bladder stones - 9 patients (1 of them recurrent bladder stone); urethral
hanging stone in 4 patients; multilocular urolithiasis in 10 patients. The combination of urolithiasis
with developmental anomalies of the urinary system was detected in 22 children.

Molecular genetic studies were carried out in the laboratory of genomics at the Institute of
Bioorganic Chemistry of the Academy of Sciences of the Republic of Uzbekistan (AS RUz). DNA
extraction from whole blood was performed using Diatom™ DNA Prep 200 reagent kit (Izogen
Laboratory, Moscow, Russia). Primers were designed and restrictionases were selected for
polymorphisms of interleukin-1p (IL-1 B) and interleukin-18 (IL-18) genes.

Statistical processing of the study results was carried out using online calculator openepi.
Conformity of the observed genotype frequency distribution of the studied genes in the control
group, theoretically expected by Hardy-Weinberg equilibrium, was evaluated by the x2 criterion.
The calculation was performed using an online calculator: http:// www.oege.org/software/hwe-
mr-calc.shtml.

Results. The study of IL-1 gene polymorphism showed its association with the development of
urolithiasis in children. The frequency of IL-1 B genotypes is presented in Figure 1.
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Fig. 1. Distribution of IL-1 gene genotype frequencies in the control group and in patients with urolithiasis

As shown in the chart, the prevalence of frequencies of TT, TS and SS genotypes in children
with USD were 29%, 44% and 27%, respectively, whereas in the control group 22%, 64% and 15%,
respectively.

The distribution frequencies of the CC heterozygote genotype were 27% and 15% in the
conftrol group, respectively (x2 =0.47; p=0.24; OR=1.35; 95% CI 0.57-3.17; df=1). Detection of the C
allele increased the risk of USD in children 1.4-fold, compared with the presence of the T allele
(95% ClI = 0.68-2.93; df=1).

The analysis of IL-1 gene genotype frequencies showed that the distribution of the analysed
genotypes in our population corresponds to the Hardy-Weinberg distribution (x2=6.77; p=0.03)
(Table 3).

Table 3
General inheritance model (x? test, df=2
Genotypes Case Control X2 p i OR
n=100 n=94 Sign. 95% Cl
Genotype C/C 0.410 0.585 0.49 0.28-0.87
Genotype C/T 0.490 0.372 6.77 0.03 1.62 0.91-2.87
Genotype T/T 0.100 0.043 2.50 0.76-8.27

Analysis of the dominant inheritance frequency showed that the frequency of the Hardy-
Weinberg distribution genotype distribution in the group of patients has no statistically significant
deviation between the common and dominant inheritance model (Table 4).

Table 4
Dominant inheritance model (x2 test, df=2)
Genotypes Case Control X2 p i OR
n=100 n=94 Sign. 95% CI
Genotype C/C 0.410 0.585 0.49 0.28-0.87
Genotype 5.94 0.01
C/T+/T 0.590 0.415 2.03 1.15-3.60

Comparative analysis of the genotype frequency distribution of the £105A/C polymorphism
of the IL-18 gene did not reveal any significant differences between the group of patients and
the control group (Fig. 2), whereas CC in sick children was 2 times more frequent and had a
significant deviation (p<0.05). As can be seen from the diagram, the prevalence of frequencies
of AA, AC and CC genotypes in children suffering from USD was 52%, 43% and 5%, respectively,
whereas in the control group it was 57%, 41% and 2%, respectively.
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Fig. 2. Distribution of genotype frequencies of +105A/C polymorphism of IL-18 gene in control
group and in patients with urolithiasis

Analysis of the dominant inheritance frequency showed that the frequency of the Hardy-
Weinberg genotype distribution in the group of patients has no statistically significant deviation
between the common and dominant inheritance pattern (Table 5).

Table 5
Common inheritance pattern of IL-18 gene genotypes in children with urolithiasis and
practically healthy children

Genotypes Case Control X2 b OR
n=100 n=94 Sign. 95% CI
Genotype A/A 0.570 0.521 1.22 0.69-2.14
Genotype A/C 0.410 0.426 1.72 0.42 0.94 0.53-1.66
Genotype C/C 0.020 0.053 0.36 0.07-1.92

Analysis of the dominant inheritance frequency showed that the frequency distribution of IL-
18 genotypes in children with urolithiasis by the frequency of the Hardy-Weinberg in the patient
group did not have a statistically significant deviation between the common and dominant
inheritance pattern (Table 6).

Table 6
Case Control 2 OR
Genotypes n=100 n=94 X P sign. 95% Cl
Genotype
A/A+ A/C 0.980 0.947 2.75 0.52-14.55
Genotype 1.53 0.22
c/C 0.020 0.053 0.36 0.07-1.92

Thus, the results obtained in this study indicate that the IL-1p gene contributes to the
determination of disorders contributing to the development of urolithiasis in children. In
particular, in the Uzbek population genetic markers of predisposition to USD are genotype CC of
IL-1p gene. It is considered appropriate to include testing of this genotype in a comprehensive
USD prevention programme in Uzbekistan.

Discussion.

Urolithiasis is a multifactorial disease based on the interaction of genotype and other factors,
which in furn affect the disturbance of homeostasis, leading to changes in the complex physical
and chemical processes occurring in the body [2-6].

When studying the molecular genetic status in children with urolithiasis, it became possible to
clearly identify the main indications for surgical intervention and to develop a set of
conservative measures for the prevention of recurrent urolithiasis after studying the genetic
factor. The study of the association of molecular genetfic markers with recurrent forms of
urolithiasis, as well as the establisnment of pharmacogenetic interactions will contribute to a
more effective postoperative metaphylaxis of urolithiasis.
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The formation of urinary tract stones is a pathological condition that affects an increasing
number of people worldwide. Urolithiasis is therefore a serious health care concern. The
recurrent nature of the disease emphasises not only the removal of stones from the urinary tract
and assistance with spontaneous stone egress, but also appropriate ways of correcting
metabolic disorders, taking into account the biochemical and genetic status of patients with
urolithiasis [4,5].

Consequently, the effectiveness of USD treatment is increased by the application of
concrement removal and prevention of primary (for uric acid nephrolithiasis) and recurrent
stone formation. Currently, the leading methods in the treatment of urolithiasis are aimed at
elimination of the concrement. Conservative therapy, aimed at chemical dissolution of the
stone and prevention of its further growth, is ineffective and is used in cases where surgical
freatment for one reason or another cannot be performed or not achieved complete
disintegrafion of the stone. Reducing the incidence of urolithiasis due to early effective
detection of predisposition to it, as well as more effective postoperative metaphylaxis of
urolithiasis will lead to a significant reduction in material costs for the organisation and
implementation of freatment measures.

Conclusions:

1. One of the most informative methods of predicting urolithiasis in children is a molecular
genetic method, which allows to detect predisposition to the disease at any age and even in
the absence of clinical and laboratory-instrumental manifestations, that is, at the earliest
preclinical stage of pathology development.

2. The results obtained in this study indicate that the genetic variant CC genotype of IL-1B
gene influences the manifestation, duration of course, recurrences and clinical and functional
features of the course of urolithiasis.

3. Identfification of the polymorphic gene allowed to predict urolithiasis at the preclinical
stage and, thus, fo avoid organ-killing operations and recurrences of the disease, as well as such
formidable complications of the disease as hydronephrosis and renal failure.
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CO3AAHUE MOAEAU OAHOCTOPOHHENA HEMOAHOMW OBCTPYKLLUU BEPXHUX
MOMEBbIBOAALLLUX NMYTENU B DKCNEPUMEHTE

B.U. KoBaabuyk, A.l. PoryAbckum
[POAHEHCKMIM TOCYAQPCTBEHHbIM MEAMLLMHCKUIA YHUBEPCUTET, [POAHO, Pecnybamka beaapycCe.

METHODOLOGY FOR CREATING UNILATERAL PARTIAL OBSTRUCTION OF THE UPPER
URINARY TRACT IN AN EXPERIMENT

V.l. Kovalchuk, A.G. Rogulsky

Grodno State Medical University, Grodno, Republic of Belarus.

BBeaeHue. «OOCTPYKTMBHbBIE YPOMATUMY — BPOXAEHHBIE GHOMOAMM MOYEBOM CUCTEMBI, MPUBOASLLLEE K
HOPYLLUEHMIO OTTOKA MOYM M3 MOYKM, CHMXKEHMIO ee DYHKUMU, O B AQAbHEMLLIEM K POA3BUTUIO XPOHMHECKOM
BOAE3HM MOYEK M PAHHEN MHBAAMAMZALMK. YPETEPOTMAPOHEDPO3 — MOAMBTUOAOTMHECKOE 3000AEBAHME, B
OCHOBE KOTOPOIO AEXMT CTOMKOE HAPYLLUEHME OTTOKA MOYM M3 HALLEYHO-AOXAHOYHOM CUCTEMBI KOK
OHOTOMMHYECKOTO, TAK M AMHOMMHYECKOTO XAPOKTEPQ, BAEKyLLee 30 COOOM PACLLUMPEHME MOYEYHOM
AOXQOHKM, 4YaLleyek M MPOKCHMMOABHOIO OTAEAd MOYETOYHMKA, ATPOdOUYECKME, AETE€HEPATUBHbIE
M3MEHEHUA 1 HaPYLUEeHM dOYHKLMM noveK. CAOXHOCTb M HEAOCTATOYHAS M3Y4EHHOCTb AQHHOM MATOAOTMM,
a TAKXKE CAOXHOCTU C 30060POM BUOMCUMHOTO MATEPUAAQ Y AETEN AUKTYIOT HEOBXOAMMOCTb U3yHeHUs €€ B
OKCMNEPUMEHTE C CO3AOHUMEM AETKOBBINMOAHMMOM MOAEAM, BOCTMPOM3BOAALLLEN HEMOAHYIO OBCTPYKLMIO
BEPXHUX MOYEBBIBOAILLLMX MYTEM.

LUeAab uccaepoBaHus. CO3AOHME CAEKBATHOM, AETKOBOCMPOM3BOAMMOM MOAEAMU HEMOAHOM
OAHOCTOPOHHEN OBCTPYKLLMM BEPXHUX MOYEBbIX MYTEM, KOTOPAA MO3BOAUT M3Yy4ATb BO3HMKAIOLLME MPU STOM
HOPYLLUEHUS TOMEOCTO3d M MOPAIOAOTMHECKME M3MEHEHMA B TKAHW TMOYKM, O TAK >KEe Cnocobbl mx
KOpPPEKLMM.

MaTtepuaAbl 1 MeToAbl. MICCAEAOBAHUE BbIMOAHEHO HA 32-X >XMBOTHbLIX, BECMOPOAHbLIX BEABIX KPbICOX
(oBowmx noaos), maccomn 250-300r. XMBOTHbIE ObIAM PA3AEAEHBI HO 4 TPYMMbl: KOHTPOABHAS (MHTOKTHbIE
KPbICbI) M TPU OMbITHbIE TPYMMbl. BCEM >KMBOTHBIM OTMbITHBIX PYTMM BbIMOAHAAOCH MOAEAMPOBAHUE HEMOAHOM,
OAHOCTOPOHHEN OOCTPYKLIMU BEPXHMX MOYEBBLIX MyTEM. DKCMEPUMEHTAAbHBIE >XXMBOTHbIE 1-M OMbITHOM
roynmnbl (O 1) BBIBOAMAUCH M3 SKCMEPUMEHTA HA 7-€ CYTKM, XXMBOTHbIE BTOPOM OMbITHOM rpynnbl (Ol 2) - Ha
14-e cyTkum U XHMBOTHbIE (Ol 3) - HO 21-€ CYTKM MOCAE HAYOAQ IKCMEPUMEHTA, M3BAEKAAM MOYKY M MCCEKAAM
KYCOYKM AAS TUCTOAOTHMHECKUX MCCAEAOBAHWMM. B TMCTOAOMMYECKMX CPE3AX MOYEK IKCMEPUMEHTAAbHbIX
JKMBOTHBIX OMPEAEAIAM: AMAMETP MOYEYHBIX TEAEL, U COCYAMCTbIX KAYOOYKOB, AMAMETD MPOKCHUMOABHBIX
M3BUTBIX KOHAABLLEB, AMOMETP AMCTAABHBIX U3BUTbIX KOHAABLLEB, AMAMETP COBUPATEAbHbIX TPYOOK.

Pe3yAbTaTbl. B pe3yAbTATE UCCAEAOBAHMA BbISBAEHBI HAMOOAEE BbIDAXKEHHBIE MOPIDOAOTMYECKME
M3MEHEHUS HA 21-e CyTkM, HOCIWme AECTPYKTMBHbBIM xapaktep. OMNTMMOABHBIM — CPOKOM  AAS
MOAEAVPOBAHMNE  YPETEPOTMAPOHEDPO3A CAEAYET CYMTATb 14-CyTKM B CB43M C  ODPATMMOCTBIO
MOPTPOAOTUYECKMX MIMEHEHUM.

BbiBOABI. [1DEMMYLLLECTBOMU MPEAAArAEMOro Crnocoba FBAJETC TO, 4TO CO3AQETCH HEMOAHQAS
OBCTPYKLMA MPOCBETA MOYETOYHMKA C COXPAHEHMEM €CTECTBEHHOIO OTTOKA MOYU, YTO MOPTDOAOTMHECKM
Hamboaee BAM3IKO K AQHHOM MATOAOTMM Y HEAOBEKA.

KaroyeBbie caoBa. OOCTPYKTUBHbBIE YOOMATUM, TMAPOHECPPO3, KATETEPUIALIMA MOYETOYHUKA, HEMOAHAS
OAHOCTOPOHHSS OBCTPYKLMS, M3BUTbIE KAHAAbLIbI, COBMPATEABHbIE TPYBOYKH, KPbICHI.

Background. "Obstructive uropathy” is a congenital abnormality of the urinary tract, leading to
disruption of the urine outflow from the kidney, a decrease its function, and subsequently fo the
development of chronic kidney disease and early disability. Ureterohydronephrosis is a polyetiological
disease, which is based on a persistent violation of the urine outflow of from the pyelocaliceal system, of
both anatomical and dynamic nature, entailing expansion of the renal pelvis, calyces and proximal part of
the ureter, atrophic, degenerative changes and impaired renal function.The complexity and insufficient
knowledge of this pathology, as well as the difficulties with collecting biopsy material from children,
indicate the need to study it in an experiment with the creation of an easily feasible model that reproduces
partial obstruction of the upper urinary tract.
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The aim of the research. Creation of an adequate, easily reproducible model of partial unilateral
obstruction of the upper urinary tract, which will allow us to study the resulting disturbances in homeostasis
and morphological changes in the kidney fissue, as well as methods for their correction.

Materials and methods. The study was carried out on 32 animals, outbred white rats (both sexes),
weighing 250-300g. The animals were divided into 4 groups: control (intact rats) and three experimental
groups. All animals in the experimental groups underwent modeling of partial, unilateral obstruction of the
upper urinary fract. Experimental animals of the 1st experimental group (EG 1) were removed from the
experiment on the 7th day, animals of the second experimental group (EG 2) on the 14th day and animals
(EG 3) on the 21st day after the start of the experiment, a kidney was removed and pieces were excised
for histological studies. In histological sections of the kidneys of experimental animals, the following were
determined: the diameter of the renal corpuscles and vascular glomeruli, the diameter of the proximal
convoluted tubules, the diameter of the distal convoluted tubules, the diameter of the collecting ducts.

Results. The study revealed the most pronounced morphological changes on the 21st day, which were
destructive in nature. The optimal period for modeling ureterohydronephrosis should be considered 14 days
due to the reversibility of morphological changes.

Conclusions. The advantage of the proposed method is that it creates incomplete obstruction of the
lumen of the ureter while maintaining the natural outflow of urine, which is morphologically closest to this
pathology in humans.

A umuTupoBanmua: B.U. Kosaabdyk, Al Poryabckmin. CO3AAHME MOAEAM OAHOCTOPOHHEM
HEMOAHOM OBCTPYKLMK BEPXHMX MOYEBLIBOAGALLLMX MYTEM B SKCMEPUMEHTE. INNOVATIVE SURGERY
ON THE SILK ROAD. 2024. 1.

For citation: |.M.Veshkurtseva, M.A.Akselrov, T.V.Sergienko, A.V.Tanzybaev, E.lLSpirina, A.V.Stolyar.
CURRENT PROBLEMS OF SYSTEMIC ANTIMICROBIAL THERAPY IN NECROTIZING ENTEROCOLITIS-3 IN NEWBORN
INFANTS. INNOVATIVE SURGERY ON THE SILK ROAD. 2024. 1.

AKTYQABHOCTb. B MMPOBOM MACLUTABE MPOBOAATCH LLUMPOKOOOBEMAEMBIE MCCAEAOBAHMS
MO YBEAMHEHMIO DAAOEKTUBHOCTU AMATHOCTUKM U A€YEHMI OBCTPYKTMBHBIX YPOMATUI Y AeTen [1].
Moa TEPMMHOM «OBCTPYKTMBHBIE YPOMATUM)Y MPUHATO MOHUMATb BPOXAEHHBIE AHOMOAUM
MOYEBOM CUCTEMBI, MPUBOAALLME K HOPYLLEHUIO OTTOKA MO4YM M3 MOYKM, CHMXKEHUIO €€ OYHKLLMM,
A B AOAbHEMLLUEM K PA3BUTUIO XPOHUYECKOM BOAE3HM MOYEK M PAHHEW MHBAAMAM3AUMK [2,3].
CAOXHOCTb M HEAOCTATOYHASA M3YHEHHOCTb AQHHOM MATOAOTMM, A TAKXKE CAOXHOCTM C 3a060pOM
OUOMNCUMHOIO MATEPUAAA Y AETEU, AUKTYIOT HEOBXOAMMOCTb U3YHEHUST €€ B DKCMEPUMEHTE.

M3secTteH cnocob MOAEAMPOBAHMA MHMPULMPOBAHHOIO YPETEPOrMAPOHEPO3d, MPMU
KOTOPOM MOAOCKOM LLEAAOCDAHA LLUMPUHOM 1-1,5 CM B ABO CAOf OKYTbIBAKOT MOYETOYHMK Be3
CAQBAEHMS, TMOCAE 4YEro B M3OAMPOBAHHbLIM  YH4OCTOK MOYETOYHMKO B €ro  CTEHKY M
NAPAYPETEPAAbHYIO KAETHATKY BBOAAT MUMKPOAO3Y B3BECKM MUKPOBA [4].

HeaocTtatkom cnoco®a 4BASETCS TO, HTO MOAEAMPOBAHUME MHADEKLMOHHOIO MNpoLEeCcca B
MOYKE M MOYEBBIBOAALLIMX MYTIX MPSIMBIM BBEAEHMEM MHODEKLMOHHOIO HOYOAQ B OPraH, KAK
MPOBWAO, HEPETYAMPYEMO, HACTO 6e3pe3yAbTaTHO. AAS MCMOAb3OBAHMA ACQHHOM METOAMKM
TPebytoTC BOABLLME DKCNEPUMEHTAABHBIE XXMBOTHbIE (COBAKM).

TaK e MPeACTABAEH MHOM CMOCOD MOAEAMPOBAHMA TMAPOHEDDPO3A MNYyTEM NepeceyeHms
HWXKHEN BETBM MNOYEYHOM qApTEPUM Yy €€ HAYOAQ, MPOBEAEHMEM €€ 30 AOXAHOYHO-
MOYETOYHUKOBBIM CETMEHTOM M  AHACTOMO3MPOBAHMEM C KOHLLOM BETBU CEAE3EHOYHOM
aptepum No Tmny “KoHeL B KoHeL". Yepes 6-12 MeCILEB ONPEAEAIETCSH TMAPOHEDPOTUYECKAS
TPaHCOPMALMA  TOYKKM  [5]. HeaoCTATKOMM  AQHHOTO Crocoba  4BASIOTCH  TEXHWYECKME
CAOXHOCTM C HOAOXEHMEM COCYAMCTOrO AHACTOMO3A, AAUTEABHOE BPEMS GDOPMUPOBAHMUS
TMAPOPHEMPOTUHECKOM TPAHCAOPMALMM, HEOBPATUMOCTE MOPIOAOTUHECKMX M3MEHEHMUI
TKOHEM MOYKM. AN MCMOAb3OBAHMS ACQHHOM METOAMKM TpebytoTCH BoAbLLIME
OKCMNEPUMEHTAABHBIE XXMBOTHbIE (COBAKM).

Noatomy pPa3pabOTKa AETKOBBIMOAHMAMOM MOAEAU, HOMBOAEE MPUOAMKEHHOM K KAMHMKE,
BOCMPOM3BOAALLLEM HEMOAHYIO OOCTPYKUMIO BEPXHUX  MOYEBBIBOAALLIMX MYyTEM, HABAAETCH
QAKTYOABHOM.

LUeAb paboTbl — CO3A0HME  OAEKBATHOM, AETKOBOCMPOM3BOAMMOM MOAEAM  HEMOAHOM
OAHOCTOPOHHEN OBCTPYKLMM BEPXHUX MOYEBBIX MYTEM, KOTOPASR MO3BOAMT M3y4ATb BO3HMKAIOLLIME
NPy 3TOM HAPYLUEHMI TOMEOCTA3A U MOPAIOAOTUHECKME U3MEHEHMS B TKAHM MOYKM, O TAK Xe
CcNocobbl UX KOPPEKLMM.
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MeToAblI UCCAEAOBAHMS.

McCAEAOBAHME BbIMOAHEHO HA 32-X XXMBOTHbIX, BECMOPOAHbLIX BEAbIX KPbICAX (ODOMX MOAOB),
maccom 250-300r. XKMBOTHbIE ObIAM PA3AEAEHDBI HO 4 TPYMMbl: KOHTPOABHAS (MHTOKTHbBIE KPbICHI) M
TP OMbITHbIE TPYMMbl. BCE >XMBOTHbIE COAEPXOAMCh B CTAHAOPTHBIX YCAOBMAX BMBAPMA MPU
CBOOOAHOM AOCTYME K BOAE M MULLLE, HO OAMHOKOBOM MULLLEBOM PALMOHE B COOTBETCTBMU C
HOPMOMM COAEPXKAHUI ACQBOPATOPHbLIX XMBOTHbIX, 12/12 4YOCOBOM PEXMME OCBELLLEHUA W
TemMHOTbl. C  paspelleHns aTmieckoro komumtetra YO «IPOAHEHCKUM TFOCYAQPCTBEHHbIN
MEAMLIMHCKMMN YHUBEPCUTED M COTAACHO EBPOMEMCKOM KOHBEHLLMM O TYMOHHOM OBPALLLEHMM C
AQBOPATOPHBIMM XXMBOTHBIMM ONEPATUBHOE NOCOBME MPOBOAMAOCH B CTEPUABHBIX YCAOBMAX C
COBAIOAEHMEM BCEX MPABMA ACENTUKM U AHTUCEMTUKU. AAR HOPKO3Q MCMOAB3OBAACS PACTBOP
TMOMEHTAAO HaTpma B A03e OT 30 A0 40 mMr Ha 1 Kr BECA >XMBOTHOrO 30 MEPMOA BCEro
OMNEPATUBHOIO BMELLIATEALCTBA. BCEM XXMBOTHBIM OMbITHBIX FPYMM BbIMOAHIAOCH MOAEAMPOBAHME
HEMOAHOM, OAHOCTOPOHHEN OBOCTPYKLMM BEPXHMX MOYEBBIX MyTEM. DKCMEPUMEHTOAbHbLIE
>KMBOTHbIE 1-M ombITHOM rpynnbl (Ol 1) BEIBOAMAMCH M3 SKCMEPUMEHTA HA 7-€ CYTKMU, XXMBOTHbIE
BTOPOM onbiTHOM rpynmbl (Ol 2) - Ha  14-e CyTkM 1 xuBoTHble (Of1 3) - HO 21-e CyTKM nocAe
HOYOAQ 3KCMEPUMEHTA. BbIBOA KMBOTHbIX M3 OKCMEPMMEHTA  OCYLLLECTBAJIACH  MYTEM
AEKAMUTALMM MOA THMOMEHTAAOBBIM HOPKO3OM, M3BAEKOAM MOYKY M MCCEKAAM KYCOHYKM AAS
TMCTOAOTHMHECKMX MCCAEAOBAHMM. B3gTbiM MATEPUAA MOCAE COUKCALMM B KMAKOCTM KapHyaq,
3AKAIOYOAM B MAPAOUH. N3roTOBAEHHbBIE CEPUMHBIE CPE3bl TOALLLMHOM 5 MKM OKPOLLIMBAAM AAS
MOPIOAOTUHECKMX UCCAEAOBAHUM TEMATOKCUAMHOM U D03MHOM. B MMCTOAOMMYECKMX Cpe3ax
NoYeK IKCMEPUMETAABHBIX XXMBOTHBIX OMPEAEAIAN CACAYIOLLIME NMAPAMETPBI CTPYKTYP MOYEYHOM
NAPEHXUMBI: AUAMETP MOYEYHbBIX TEAEL, U COCYAMCTBIX KAYOOYKOB, AMAMETP MPOKCHUMAAbHBIX
M3BUTBIX KOHOABLLEB, AMAMETP AMCTAABHBIX M3BUTbIX KOHOABLLEB, AMAMETD COBMPATEABHBIX TPYDOK
[6.7]. MopdoomeTpHieCcKMe MCCAEAOBAHMS MPOBOAMAM C MOMOLLLLIO CUCTEMbI KOMIMBIOTEPHOTO
aHaAM3a M30BbpakeHun «Bioscan NT 2.0»n m mukpockona Axioscop 2 plus (Zeiss, TepmaHmg)
(yB.200).

PesyAbTathl M ux ob6cyxaeHusi. CrnocoO OCYLLECTBAIACH CAEAYIOLLMM OBpa3oMm. Y
6ecnopoAHOM  KPbICbI  MOA  TMOMEHTOAOBBIM  HOPKO3OM  MPOM3BOAMAACH  MOATOTOBKC
OMEPATUBHOTO MOAR, MNepeaHer OPIOLLHOM CTEHKM, MNyTeM BbIOPMBAHMS AO HYMCTOM KOXM.
OnepartmpHoe noae oBpabATbIBAOAOCH AHTMCENTUKOM - 70% CAMPT. BbIMOAHAACAS  HMKHUM
AQMAPOTOMHbIM pa3pe3 AAMHOM 3 cm HA 1,0 Cm NpaBee OT CPEAMHHOM AMHUK. BblAGAIACH
AMNCTQAABHBIM OTAEA MPOABOrO MOYETOYHMKA, PACMOAQrAOLLLUMCS 300PIOLLMHHO, anameTpom 1,0 -
1.5 mm (puc. 1).

PucyHok 1: AUCTAAbHBIN OTAEA MPABOro MOYETOYHMKA.
1) MOYETOYHUK; 2) MOYEBOM MY3bIPb.

B ero npocsert, orctynas 0,5- 1,0 CM OT MECTA BNAAEHMS MOYETOYHMKO B MOYEBOM My3biPb, HA
TAYOUHY 15,0 MM BBOAMACS KATETER HA UrAe pasmepom G:24x0.7x19 MM C MPEABAPUTEABHO
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BbIMOAHEHHbLIM  AOMOAHUTEABHBIM  OTBEPCTMEM, KOTOPOE COOTBETCTBOBAAO AMAMETPY WUIAbI
katetepa G24, AAS OTTOKO MO4YM, HO paccToaHMK 0,7 — 1,0 CM OT NEPEXOAHMKA (pUC 2).

4
1 3 6 % 2
i At /

T e

.q
PucyHok.2 Cxema MOAEAN HEMOAHOM OBCTPYKLMU BEPXHUX MOYEBbIBOAALLUX My TeH
1)ITOOKCHMMAAbHBIM OTAEA MOYETOYHMKA. 2) AMCTAAbHbIN OTAEA MOYETOYHMKA. 3) [TDOBOAHMK OT KATETEPA
G24. 4) 3anagHHbIM KOHeL, MpOBOAHMKA KaTeTepa G24 . 5) bokosoe oTeepcTue. 6) PUKCHUPYIOLLIAS AUrATyPa

KOHTpOAEM MECTOMOAOXKEHUS KATETEPA SBASAOCH BBIAEAEHME KAMEABKM AMOYM U3 OTBEPCTMA
KaTeTepa. Bmecte ¢ 3TMM MPOBOAMAM MPOBY: HepEe3 KAHIOAID KATETEPA C MOMOLLLBIO LLNPMLLA
BBOAMAM 1 MA 0,9% GOUMOAOTMHECKOTO PACTBOPA, MOYETOYHUK PACLLUMPAACS B MPOKCUMOAABHOM
HAMPABAEHMU. [TOCAE YAQAEHMUS UTAbI OTBOASLLIMM KOHEL, KATETEPA OTPE3AAM OT NEPEXOAHMKA U
30MAMBAAM, YKAQABIBAS MO 3AAHEM CTEHKE OPIOLLHOM MOAOCTM. HiTb - KanpoH 3.0 3aBA3bIBAAM HA
KATETEPU3MPOBAHHOM Y4ACTKE AO MAOTHOM COMKCALMM KATETEPA B MOYETOYHMKE BbILLIE YPOBHS
AOTIOAHUTEALHOTO OTBEPCTMA, YTO MO3BOASAO MPEAOTBPATUTL BbINMAAEHME €0 M3 MOYETOYHWKA M
CAPOPMMPOBATL HEMOAHYID OBOCTPYKUMIO npocsBeta (puc. 3). PAHY MNOCAOMHO YLUMBAAM,
HOKAGQABIBAAM ACENTUYECKYIO MOBA3KY [8].

PucyHok 3: KaTeTepn3npoBaHHbIA AUCTAAbHbII OTAEA MOYETOYHMKA C 3AMNASHHbIM KOHLLOM.
1) COUKCUPYIOLLIMK Y3EeA; 2) KATETEPM3UPOBAHHbIM MOYETOYHMK, 3] MOYEBOM My3biPb.

HaAm4yme OUKCUPYIOLLETO Y3AQ UM AOMOAHMTEABHOTO OTBEPCTMS KATETEPA B MpOCBETE
MOYETOYHUKO MO3BOAMAO AOOUTBCH CTOMKOM KOMMAPECCUM C HEMOAHOM OOCTPYKLMEN AAS
BOCCO3AQHMA B IKCMEPUMEHTE YPETEPOTMAPOHEDPPO3A BCAEACTBME HEMOAHOM OBCTPYKLLMM
BEPXHMX MOYEBBIX MYyTEMN, HAMBOAEE HOCTO BCTPEYAIOLLLETOCH B KAMHUYECKOM MPAKTHKE.

AAEKBATHOCTb MOAEAU OLLEHMBAAM MOPTIDOAOTMHECKMM METOAOM HA 7-€, 14-e, 21-e CyTKM.

Mukpockonmyeckoe CTPOEHME KOPKOBOTO M MO3FOBOTO BELLLECTBA MOYEK Y >KMBOTHbIX
KOHTPOABHOM TPYMMNbl COOTBETCTBOBAAO BO3PACTHOM HOPME. HeTKO OMNPEAEAIAMCh MOYEYHbIE
TEABLLO CO BCEMM CTPYKTYPHBIMU KOMMOHEHTAMM, A TAKXKE CTPYKTYPbl KAHOABLLEBBIX OTAEAOB
HedOPOHA 1 COBUPATEABHBIX TPYDOYEK.

Mpr MOPAOOAOTUHECKOM UCCAEAOBOHMUM MOYKM  OMPEAEAIAMCH CAEAYIOLLIME XAPAKTEPHbBIE
M3MEHEHMA. Y >KMBOTHBIX HA 7-& CYTKM HEMOAHOM OBCTPYKUMM HABAIOAOAMCH YMEPEHHO
BbIDCKEHHbBIE M3MEHEHMS MOYEYHOM MAPEHXMMbI. BO MHOIMMX MOYEYHBIX TEABLLOX (4OLLLE MEAKMX
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POA3MEPOB) MOAOCTb KAMCYAbl CAQOO PA3AMYMMA. KPOBEHOCHbIE KAMUAASPBI  PA3AMYHOTO
AMAMETPA - BCTPEYOAUCH Y3KME C E€AMHUYHBIMM CDOPMEHHBIMKM SAEMEHTAMM U HAOBOPOT,
pacwmpeHHble, neperioAHeHHbIE KPOBbIO MAM MYCTblE. KAaeTkm MPOKCHMMOAADbHbLIX KAHOAbLLEB
MMEAM KyDmdeckylo dopmMmy CO CAABOBA30OMUABHBIMKM  FAPAMMU. TlPOCBETbI  KOHAAbLLEB
MPOKCUMOABHOTO U AMCTAABHOTO OTAEAOB, CODUMPATEABHBIX TPYDOYEK HECKOABKO PACLLUMPEHDI
MO CPOBHEHUIO C AHAAOTUYHBIMM CTRYKTYPAMM MOYEK Y XKXMBOTHbIX TRYMMbl COABHEHUS (PUC 4).

PucyHok 4 - MopgboAoruyeckmue M3MeHeHus B No4e4YHoM TKAHM Y KPbIC HA 7-e CYTKM C MOMEHTd
MOAEAMPOBAHUSA TMAPOHEPO3d. 1) MPOKCHUMAAbHbBIE KOHAAbLLbI, 2) AMCTAABHbIE KQHAAbLBI, 3)
cobuparensHsblie TRybo4kM. OKPACKA reMATOKCHMAMHOM U 303MHOM. YBeamdeHue 200.

B ©OAbLLIEN CTEMEHM BbIDAXKEHbBI CTRYKTYPHbIE M3MEHEHMS B MOYKAX Y XXMBOTHBIX HO 14-& CyTKM
HEMOAHOM OBCTPYKUMK (pUC 5).

PucyHok 5 - Mopgbororudyeckmne M3MeHeHus B No4e4HOM TKAHU Y KPbIC Ha 14-e CyTKU C MOMEHTd
MOAEAUPOBAHUA TMAPOHEEPO3A. 1) MOOKCUMAAbHbIE KAHOAbLLbI, 2) AMCTOAbHbIE KAHOABLLbI,
3) cobuparteabHbie Tpybo4kHM, 4) CoCyAnCTbIN KAyBodYek. OKPACKA reMATOKCUAMHOM M 203MHOM.
YBeanyerune 200.

MoyeyHble TeAbLd OTAMHOAMCH MOAMMOPCOUIMOM — OT MOAEHBKMX PA3MEPOB (Mo4Tn 6es
BBIPDODKEHHOM MOAOCTM KAMCYAbI) AO KPYMHbIX C YETKO BbIPAXKEHHbIM MpocBeTom. COCyAUCTbIE
KAYOOYKM MEPEMNOAHEHBI KPOBBIO, 3HAOTEAMM YMAOLLLEH, BMAHbI KPYMHbIE SAPCO MOAOLMTOB.
HepeakO BCTPEYAAMCH KAHAAbLLbI MPOKCHMMOABHBIX OTAEAOB C PACLLUMPEHHBIM MPOCBETOM.
SNUTEAMAABHbBIE KAETKM TAKMX KOHAABLLEB MPMOBPETAAN KYOUHECKYIO, MHOTAQ MAOCKYIO GOOPMY,
Cc Oa30dMUALHBIMM  CBOMCTBAMM  LLUTOMAQ3MBI,  FBAEHMAMMK  MUKPOBOAKYOAM3ALMKM KM CAABO
BBIPDODKEHHOU, MECTAMM OTCYTCTBYIOLLLEM LLLETOYHOM KAEMKOMU. Pa3mepsbl 9AEP YMEHbLLEHbI C
HEYETKO BbISBAAEMbBIMM KOMMOHEHTAMMU (JAPBILLKMU, XPOMOTUH BM3YCAM3MPOBAAMCH CACQBO). B
MO3TOBOM BELLLECTBE HABAIOACGAOCH PACLUMPEHME MPOCBETOB TOHKMX KAHOABLLEB, AMCTOAbHBIX
MPAMBIX M1 COBUPATEABHBIX TPYDOO4YEK. BEICOTA BBICTUACIOLLLMX UX SMUTEAMOLLUTOB ObIAQ HUXKE, YEM
Y >KMBOTHbIX BbILLEOMMUCAHHbLIX rPYMM. MMPOCBETbI MHOMMX KOHAABLLEB PACLUMPEHBI, HOBAKOAOAMCH
AECTPYKTMBHBIE M3MEHEHMS  AMUKAAbHBIX OTAEAOB  3MUTEAMOLIMTOB, AAPC  BbIMNAYMBAAUCH B
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MPOCBETbI KAHAABLLEB. 10 HAMPOBAEHMIO K BEPXYLUEYHOM YACTU MUPAMMUA MPOOCBET KAHAABLLEB
CTOHOBMACH BCE Boaee LMPOKMM. OTMEYAAMCH MPUM3HAKM O4ArOBOM ATPOOUM MPOKCUMAABHbBIX
M AMCTOABHBIX M3BUTbIX KAHAABLLEB. [MpOCBETE COBMPATEABHBIX TRYDOYEK, KAK U MX AMOMETPSI,
ObIAM  YBEAMYEHDBI, 3MUTEAMM CTAHOBMACH OOAEE MAOCKMM, A B HEKOTOPbIX HABAKAGQAMCH
LLUAMHAPSI.

B MO4YKOX >XMBOTHbIX HQ 21-€ CYTKM HEMOAHOM OBCTPYKLMKM OOHAPYXEHO PACLUMPEHME
MEXKOAHOABLLEBbIX MPOMEXXYTKOB (KOK B KOPKOBOM, TOK M B MO3TOBOM BelLLecTBe). MHorme
MoOYeYHble TEeAbLLO YBEAMHYEHbI B PA3IMEPAX, MPOCBETH EMOKAMUAAIPOB PACLUMPEHbI WU
NepenoOAHeHbl KPOBbIO. [MPOCBETHl MOAOCTU  KAMCYAbl MPOKTMYECKM HE OOHAPY>XXMBAAMCS.
OTMEYOAOCH 3HOYUTEABHOE YBEAMHEHME MPOCBETOB MPOKCUMOABHBIX MPAMBIX M U3BUTbIX
KOHOABLLEB M CODUPATEAbHBIX TPYOOYEK, COMPOBOXAOEMOE  CHMXKEHMEM  BbICOTBI  MX
SMUTEAMOLIMTOB. MeCTaOMM HABAIOAOAAQCH TMOAHAS AECTPYKUMA BbICTUACIOLLLETO  SMUTEAMS.
CreneHb MOBPEXAEHMSA BAPBUPOBAAG OT MOAKPOBAKYOAM3AUMMU M 3EPHUCTOM AMCTPOUM AO
PA3PYLLEHUT U OTTOPXEHMUI UX AMUKAABHBIX OTAEAOB M LLLETOYHOM KAEMKM. MHOTME KOHOAbLLBI M
CcOBUMPATEAbHBIE TPYDOUYKM COAEPKAAN OKCUAPUABHYIO MACCY, KOTOPAS XOPOLLIO OMNPEAEAIAACH
B BUAE KLMAMHAPOB), OCODEHHO B MO3rOBOM BELLLECTBE (PUC 6).

PucyHok 6 — Mopdgporornieckue usmeHeHms B No4e4HOM TKAHM Y KPbIC HA 14-e CyTKM C MOMEHTa
MOAEAUPOBAHUSA TMAPOHEEPO3A. ) MOOKCUMAAbHbIE KOHOAbLLbI, 2) AMCTAAbHbIE KAHAAbLEI. OKPACKA
reMATOKCUAMHOM M 203MHOM. YBeamyerHue 200.

B pe3yAbTaTE MCCAEAOBAHMS BBIIBAEHO, Y4TO OMTMMOABHBIM CPOKOM AA MOAEAMPOBAHMS
YPETEPOIMAPOHEQOPO3A CAEAYET CYUTATL 14-CYTKM B CBA3M C OOPATUMOCTBIO MOPJOOAOTHMHECKMX
M3MeHeHmin. Hamboaee BbIPpAXKEHHbIE MOPIOOAOTUHECKME M3MEHEHMUS, HOCALLIME AECTPYKTMBHbIM
XAPAKTEP, HABAIAQAUCH HO 21-€ CYTKM.

Taknm 0Bpa3om, MPU MOAEAUPOBAHUM OAHOCTOPOHHEN HEMOAHOM OBCTPYKLMA BEPXHMX
MOMYEBBIX MYTEM MPOUCXOAIT MOPTPOAOTUHECKME M3MEHEHMS MOYEYHOM MAPEHXMMBI: BHOYAAE
KOMMEHCATOPHbIE (HA 7-€ CYTKM) u obpaTtumbie (Ha 14-e CyTkM), A B AQAbHenLLem (Ha 21-e
CYTKM) HEOBPATHUMbIE C MOTEPEN KOMMEHCATOPHbLIX BO3MOXHOCTEN.

BbiBOAbI.

1) MoenMYLLLECTBOM MPEAAATAEMOro Crnocoba ABAIETCS CO3AAHUME HEMOAHOM OOCTPYKLIMM
NPOCBETA MOYETOYHMKA C COXPAHEHMEM E€CTECTBEHHOIO OTTOKA AMOYM Y DKCMEPUMEHTAABHOTO
>XXMBOTHOTO, HOMBOAEE MPUOAMKEHHOTO K AQHHOM MATOAOTMM Y HEAOBEKA.

2) NMpPeACTOBAEHHA MOAEAbL HE MPEANOACIraET NEPEBI3KM U NMEPECEYEHMI MOYETOYHMKA, TOK
4TO B ACQAbHEMLLEM HE TpebyeTCs BOCCTOHOBAEHME OTTOKA MOYM B MOYEBOM My3blPb MyTEM
BbIMOAHEHMS PEKOHCTPYKTMBHbBIX MAM BOCCTAHOBMTEABHBIX OMEPALMM, SBASIOLLLMXCS TEXHUYECKM
CAOXHbIMWM 1 HEDGE30MACHBIMM (PA3PbLIB MOYETOYHMKA U. KOK CAEACTBME, BbIBOA >XMBOTHOMO M3
onbITa).

3) AQHHBIM Cnocob MOAEAUMPOBAHMS HEMOAHOM OOCTPYKLIMM BEPXHMX MOYEBBLIX MyTEM
MO3BOASET M3y4QTb BO3HMKAIOLLIME MPU ITOM HAPYLUEHUS FTOMEOCTA3d, MOPTDOAOTMHECKME
M3MEHEHMS B TKAHWM MO4YKM, HTO OyaeT CcnocobCTBOBATL pPA3pPABOTKE  KOMMAEKCA
NPOMUACKTUHECKMX W TEPAMNEBTUHECKMX MED AAT A€YEHUI AOHHOM NATOAOTUN Y AETEN.

143



INNOVATIVE SURGERY ON THE SILK ROAD MEDICAL NEWS OF NORZ SAMARKAND
2024. Vol 1.1Iss 1

AutepaTypa.

1. MaBasHoB, DL, MaBAdHOB LLIX. PE3yAbTATHI XMPYPIMYECKOTO A€YEHUS OBOCTPYKTMBHBIX YPOMNATUIA Y
AETEN B 30BUCUMMOCTU OT YPOBHS M CTEMEHU OBCTPYKUMU. BECTHMK BAATUMCKOro goeAepaAbHOro
yHuBepcutera um. M. Kanra. 2022; 2:98-107.

2. CuaopeHko AA, Moakoeckmit KM. Pe3yabTATbl M AMATHOCTMKA XMPYPIMYECKOM KOPPEKLMM
OBCTPYKTMBHbIX YPOMATUM Y AeTEN. PYHAOMEHTAOABHAS HAYKQ B COBPEMEHHOM MeamumHe 2021 :
MATEP. HAYY. MPAKT. KOHAD. / NMoa pea. C. I. PyGHMKoBMYa [1 AP.]. — MuHCK, — 2021. - C. 180-183.

3. Komaposa AA, Kutaesa tOKD, AHToHOBa MB, KoBaaesa TA, Aptiokosa CU. AHOMOAUM OPraHOB
MOYEBOWM CUCTEMBI Y AETEN KOK MPEAMNKTOP PA3BUTUI XPOHMHECKOTO MMEAOHEDPUTA. MEAMLIMHA M
obpasoaHue B Cubupu. 2015;5:36.

4. KepHeciok MH, Ceprees Al. Crnocob MOAEAMPOBAHMS MHCOMLMPOBAHHOIO
ypetepormapoHedbpo3sa. MNMareHT Poccumckom Peaepaumm Ne 2423739 C1. 10.07.2011

5. CocHuH AA, Kponayes AKD, CkaspeHko T[A, Hosoyoaos BB. Pa3pabotka MoAEAU W
MOPTOOAOTMHECKAS  XAPAKTEPUCTMKA  MOYEK MPU  HEMOAHOM  (BAPBUPYIOLLLEM)  OKKAKO3MM
MOYEBbLIBOAALLIMX NYTEN. BOATOrPAACKUI HAYYHO-MEAMLIMHCKMI XXYPHAA. 2008;1:24-26.

6. TeptblwHbit CU, TeptbiHbit CU, Cnaxm OB, KokopkmH AA, MMMYHOMCTOXMMMYECKOE
MCCAEAOBOHME CTEHKM MOYETOYHMKA Yy AETEM C BPOXAEHHbIM meraypetepom. CoBpemeHHQas
neanatpms. 2016;6 (78):107-110.

7. OHonko B®P, Toababepr OA, Aenexosa CA, Uunpukosa TKO. MopdpoAormieckoe COCTOSHME NoYeK
NpPW 3KCNEPUMEHTAABHOM MtMAPOHedpo3e Acta Biomedica Scientifica. 2010;3(73):249-252.

8. KoBaab4yyk BM, Poryabckum Al Muxaabdyk EY. Crnocob6 MoAeAnpoBaHMs 0BpPATUMMOro
OBCTPYKTUBHOIO YPETEPOMMAPOHEPPO3A Y KPbIChI B IKCMEPUMEHTE. MNateHT PecnybAmku
Beaapych Ne24044 C1 30.06. 2023.

144



OPUTMHAABHbIE UCCAEAOBAHUE ORIGINAL RESEARCH
2024 T.1 Ne 1

GUIDLINES FOR AUTHORS

n

These "Guidlines ..." are based on the "Uniform requirements for manuscripts submitted to Biomedical Journals”
formulated by the International Committee of Editors of Medical Journals (www.ICMJE.org)

Preparation of the manuscript

1. The manuscript of the arficle should be submitted in Russian or English and typed in the MS Word text editor in
Times New Roman, size 14, interval 2.0. Margin sizes: top — 2.0 cm; bottom — 2.0 cm; left — 3.0 cm; right — 2 cm. All pages,
starting with the title page, must be numbered sequentially.

2.The volume of a full-length original article, including the sections listed in paragraph 3, should not exceed 12
pages; review article — no more than 30 pages; articles describing clinical observations, no more than 5 pages; review of
conference materials — no more than 5 pages.

3. The manuscript of the article should consist of the following elements: title page; abstract (summary); initials and
surname of the author(s); fitle; infroduction (relevance); research objectives; main part; conclusions (conclusions) and a
list of references. The main part of the original article should contain sections: "Material and methods", "Results",
"Discussion".

4. The cover page provides the following information: full title of the article; initials and surnames of the authors;
official name and location (city, country) of the instfitution (institutions) in which the work was performed; for the footer —
an abbreviated version of the tifle of the arficle (no more than 50 characters, including spaces and punctuation marks);
keywords (no more than 6), information about the authors. It is also necessary to provide information about the sources
of sponsorship in the form of grants, equipment, medicines; to certify that there is no conflict of interest; specify the
number of pages, tables and figures, as well as the address for correspondence; (for an example of the design of the
fitle page, see the journal's website).

5. The ftitle of the article should be concise, informative and accurately define its content. Keywords should be
selected according to the list of Medical Subject Heading (Medical subject headings) accepted in the Index Medicus.

6. The information about the authors indicates the surnames, first names, patronymics of the authors, academic
degrees and fitles, positions, place of work (name of the instifution and its structural unit), as well as the following
identfifiers:

Researcher ID (WoS), Scopus ID, ORCID ID (required!), SPIN code (RSCI), Author ID (RSCI). The postal code and
address, place of work, contact phone numbers and e-mail address of the author with whom the editorial
correspondence will be carried out should be indicated in the correspondence address. The address for
correspondence is published together with the article.

7.1n the abstract (summary) of the original scientific article, it is necessary to highlight the sections "Purpose”,
"Material and methods", "Results’, "Conclusion”. The abstract is provided in Russian and English (250-300 words) and
should be suitable for publication separately from the arficle. Annotations of short reports, reviews, and cases from
practice are not structured, their volume should be at least 150 words. Annotations, keywords, information about the
authors and bibliographic lists are sent by the editorial board to electronic information databases for indexing.

8. The "Introduction" provides a brief overview of the literature on the problem under consideration, focuses on
controversial and unresolved issues, and formulates and justifies the purpose of the work. References should be given to
publications of the last 10 years, and the literary sources used in the article should be evidence of the author's (authors')
knowledge of the comprehensive search strategy for scientific sources through global bibliographic databases, online
platforms and digital libraries.

9. In the section "Materials and methods" it is necessary to give detailed information about the selected objects and
research methods, as well as to characterize the equipment used. In those clinical studies where therapeutic and
diagnostic methods do not comply with standard procedures, the authors should provide information that the ethics
committee of the institution where the work is performed approves and guarantees the compliance of the latter with the
Helsinki Declaration of 1975. It is forbidden to post confidential information in articles that can identify the patient's
identity (mention of his last name, medical history number, etc.). On X-rays, angiograms and other media provided for
the article, the patient's last name should be obscured; photographs should also not allow to establish his identity. The
authors are obliged to inform the patient about the possible publication of data highlighting the features of his/her
disease and the applied therapeutic and diagnostic methods, as well as fo guarantee confidentiality when posting
these data in printed and electronic publications. In cases where it is impossible to hide the identity of the patient
(photos of plastic surgery on the face, etc.), the authors are required to provide written informed consent of the patient
for the dissemination of information and indicate this in the article (for an example of obtaining consent, see the journal's
website). In experimental work using laboratory animals, information is necessarily provided that the maintenance and
use of laboratory animals during the study corresponded to international, national rules or rules on the ethical freatment
of animals of the institution in which the work was performed. At the end of the section, a detailed description of the
methods of statistical processing and analysis of the material is given.

10. The "Results" section should correctly and in sufficient detail reflect both the main content of the research and
their results. For greater clarity of the data obtained, it is advisable to provide the latter in the form of tables and figures.

11. In the Discussion section, the results obtained during the research should be critically discussed and analyzed
from the point of view of their scientific novelty, practical significance and compared with already known data from
other authors.

12. Conclusions should be concise and clearly formulated. They should provide answers to the questions posed in
the goals and objectives of the study, reflect the main results obtained, indicating their novelty and practical
significance.
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NMPABUAA AASl ABTOPOB

HacTtoswue «lpaBuaa ..» cocTaBA€Hbl HQ OCHoBe (EAMHbIX TPeGOoBAHUW K PYKOMUCAM, NMPEACTABASI€MbIM B
6UOMEAULMUHCKNE XXYPHOAABD), CAOOPMYAUPOBAHHbIX MEXAYHAPOAHBIM KOMUTETOM PEACKTOPOB MEAULMUHCKUX
XypHanoBs (www.ICMJE.org) MOAroTOBKA yKOMMCH

1. Pykommcb CTaTb AOAXHQO ObITb MPEACTABAEHA HO PYCCKOM MAM OHFAMMCKOM A3bIKOX M HODPAOHO B TEKCTOBOM
peaaktope MS Word Lupudotom Times New Roman, pasmep 14, uHtepsaa 2,0. Pasmepsl noaen: ceepxy — 2,0 CM; CHM3Y —
2,0 cm; caeBa — 3,0 cMm; CNpaBa — 2 CM. Bce CTPOHMLBI, HOYMHAS C TUTYABHOM, AOAXHbLI ObiTb MOCAEAOBATEALHO
NPOHYMEPOBAHbI.

2. OBBLEM MOAHOPCA3IMEPHOM OPUIMHAABHOM CTATbM, BKAIOHASN PA3AEALI, MEPEYUCAEHHbIE B M. 3, HE AOAXHbI
MPEBbLILLATL 12 CTPaHUL,; 0B30pHOM CTATbM — He Goaee 30 CTPAHMLL, CTATbM, MOCBILLEHHOM OMUCAHUIO KAMHUYECKMX
HOBAIOAEHUM, HE BoAee 5 CTPAHMLL; 0630PA MATEPUAAOB KOHAOEPEHLLMI — HE BOAEE 5 CTPAHMLL.

3. PyKOMMCb CTOTbM AOAXKHQO COCTOATb M3 CAECAYIOLLMX DAEMEHTOB: TUTYABHOTO AMCTA; QHHOTALMKM (pestome);
MHULMOAOB U GOAMMAMKM OBTOPA (QBTOPOB); HO3BAHMS; BBEAEHMUS (AKTYAABHOCTH); LLEAM MCCAEAOBOHMS; OCHOBHOM 4OCTH;
BbIBOAOB (3QKAIOYEHMS) U CMIMCKA AMTEPATYPbl. OCHOBHAS Y4ACTb OPUIMHOABHOM CTATbU AOAXHA COAEPXATb PA3AEAbI:
«MaTepuran n metoabh, «PesyabTatbh «OBCyKaeHME.

4. Ha TUTYAbHOM CTPOHULLE AQETCS CAEAYIOLLAS MHADOPMALMSMOAHOE HA3BAHME CTATbM; MHULMAABI U AOAMUAMM
QBTOPOB; OOULIMAABHOE HA3BAHME WM MECTOHOXOXAEHME (rOpPOA, CTPAHA) YHYPEXAEHMUS (YH4PEXAEHMM), B KOTOPbIX
BbIMOAHSAQCH PABOTA; AAS KOAOHTUTYAQ — COKPALLLEHHbIM BAPUOHT HA3BAHWS CTATbU (HEe BoAaee 50 3HOKOB, BKAKOHQS
NPOBeAbl M 3HOKM MPENUHAHWME); KAIOYEBbIE CAOBO (HE Ooaee 6), cBeaeHMs OO QBTOPAX. 3AECb XE& HEOOXOAMMO
NPEAOCTABUTE MHADOPMALLMIO 06 MCTOYHMKAX CMOHCOPCKOWM MNOAAEPXKM B BUAE TPAHTOB, OOOPYAOBAHMSA, AEKAPCTBEHHbIX
CPEACTB; 3ACBMAETEABCTBOBATh O6 OTCYTCTBUM KOHJOAMKTA MHTEPECOB; YKA3ATh KOAMYECTBO CTPAHMLL, TABAMLL M PUCYHKOB,
a TAKXKE — JAPEC AAS KOPPECTOHAEHLMM; (MPUMED OCDOPMAEHUS TUTYABHOM CTDOHMLLLI CM. HO CAMTE XYPHAAQ).

5. Ha3saHME CTATbM AOAXKHO OblTb AQKOHMYHBIM, MHOAOOPMATUBHBIM M TOYHO OMPEAEAITh €€ COAEPXAHME.
KAlouEBBIE CAOBO CAEAYET MOADMPATH COOTBETCTBEHHO CnucKy Medical Subject Heading (MeaAMUMHCKME NpeAMETHbIE
pyBpukH), npuHaTomy B Index Medicus.

6. B cBeaeHusx 0O QBTOPAX YKA3bIBAKOTC COAMMAMKU, MMEHA, OTYECTBA CBTOPOB, Y4YEHbIE CTEMEHWM M 3BAHMUA,
AOAXKHOCTM, MECTO PaBOThl (HA3BAHWME YYPEXAEHMS M €ro CTPYKTYPHOrO MOAPA3AEAEHMS), A TAKKE CAEAyloLLMe
maeHTMdpmkatopsl: Researcher ID (WoS), Scopus ID, ORCID ID (o6g3ateabHo!), SPIN-koa (PMHL), Author ID (PUHL). B
AAPECE AAS KOPPECMOHAEHLMM CAEAYET YKA3ATb MOYTOBLIM MHAEKC U AAPEC, MECTO PABOTHI, KOHTAKTHbIE TEAETDOHbI U
OAEKTPOHHBIM CAPEC TOrO AOBTOPA, C KeM OYAET OCYLLECTBAITLCH PEACKLMOHHAS MEPENUCKA. AAPEC AAf
KOpPEeCnOHAEHLMM NyDAUKYETCS BMECTE CO CTATHEN.

7. B aHHOTOUMM (pe3toMe) OPUIMHAABHOM HAYYHOM CTATbM OOA3ATEABHO CAEAYET BLIAEAMTH PA3AEAbI «LleAby,
«MaTepUaA 1 METOABI, «PE3yABTATLI, (3AKAIOHEHMEY. AHHOTALMA NPEAOCTOBASETCS HO PYCCKOM M QHIAMMCKOM 43bIKOX
(250-300 CAOB) M AOAXKHA ObiTb MPUIOAHOM AAS OMYBAMKOBAHMS OTAEABHO OT CTATbM. AHHOTALMM KPATKMX COOBLLEHMM,
0030pP0B, CAY4OEB M3 NPAKTUKM HE CTPYKTYPUPYIOTCH, OObEM MX AOAKEH COCTOBAATL HE meHee 150 CAOB. AHHOTALMM,
KAIOYEBBIE CAOBC, MHAPOPMALMS OO ABTOPAX M BUOAMOTPACOUYECKME CMUCKM OTCHIAQIOTCS PEAOKUMEN B DAEKTPOHHbIE
MHJOOPMALLMOHHBIE BA3bl AAT MHAEKCALMM.

8. Bo «BBeaeHUMY AQETCS KPATKMM OO30p AMUTEPATYPbI MO PACCMATPUBAEMOM MNPOBAEME, AKLEHTMPYETCH
BHUMOHME HA CMOPHbIX M HEPELUEHHbIX BOMPOCAX, COOPMYAUPYETCS M OBOOCHOBLIBAETCS LEAb PAGOTh.. CChIAKM
HEODXOAMMO ACBATH HO MYOAMKALMKM MOCAEAHMX 10 AET, O MCMOAb3OBAHHBIE B CTATHE AMTEPATYPHbIE MCTOYHMKM AOAXKHBI
ObITb CBMAETEABCTBOM 3HOHMS CBTOPA (OBTOPOB) CTPATEINMW BCEOOBEMAIOLLLETO MOMCKA HAYYHbIX MCTOYHWKOB Yepes
rAOBAAbHbIE BUBAMOTrpadbHieckme 6a3bl, OHAQMH NAQTAIOPMbI 1 LLMADPOBbIE BUOAMOTEKM.

9. B pasaese «MaTepraA 1M MEeTOoAbN HEOBXOAMMO AQTb MOAPOOHYIO MHADOPMALMIO KACATEABHO BbIOPAHHbIX
OOBLEKTOB M METOAOB MCCAEAOBAHMS, O TAKXKE OXAPAKTEPM3IOBATH MCMOAB3OBAHHOE OBOPYAOBAHME. B TEX KAMHMYECKMX
MCCAEAOBOHMSIX, TAE AEYEOHO-AMArHOCTUHECKME METOAbI HE COOTBETCTBYIOT CTAHACPTHBIM MPOLLEAYPAM, CBTOPAM
CAEAYET NMPEAOCTABUTE MHADOPMALMIO O TOM, Y4TO KOMMUTET MO ITUKE YYPEXAEHMS, TAE BbINOAHEHO PABOTA, OACDPSET U
FAPAHTUPYET COOTBETCTBME MOCAEAHUX XEAbCMHKCKOM AEKAQPAUMKM 1975 1. B CTOTHIX 30QNPELLEHO PA3MELLATH
KOHCDUMAEHLMAABHYIO MHADOPMALMIO, KOTOPAS MOXET MAEHTMAPULIMPOBATE AMYHOCTb MALMEHTA (YNOMMHAHME €ro
DOAMUANK, HOMEPA UCTOPUM BOAE3HM U T.A.). HO MPEAOCTABAIEMbIX K CTATbE PEHTIEHOBCKMX CHUMKOX, AHTIMOTPAMMAX U
MPOYUX HOCUTEAIX MHADOPMALIMM CDAMMAMA MALMEHTA AOAXKHA OblTh 3ATYLLEBAHA; dOOTOrPACOUM TAKXKE HE AOAXHSI
MO3BOASTb YCTOHOBUTb €r0 AMYHOCTb. ABTOPbI OBS30HbI MOCTOBUTL B M3BECTHOCTb MALIMEHTA O BO3MOXHOM MyBAUKALMM
ACHHbIX, OCBELLAIOLLIMX OCOOEHHOCTU ero/eé 3a60AEBAHUS U MPUMEHEHHBIX AE4EOHO-AMATHOCTUHECKMX METOAOB, O
TAKXE TAPAHTUPOBATE KOHAOUMAEHLIMAABHOCTE MPU PO3MELLEHMM YKA3AHHBIX AGHHbLIX B MEYATHBIX M SAEKTPOHHbIX
M3AQHMEX. B CAYHOSX, KOTAQ HEBO3MOXHO CKPbITb AMYHOCTb MALMEHTA (GPOTOrPAMOUM NACCTUHECKMX ONEPALMIM HO AMLLE M
T.A.), OBTOPbI OBA3AHbI MPEAOCTABUTL MUCbMEHHOE MHADOPMUPOBAHHOE COTrAGCHME MAUMEHTA HA PACNPOCTPAHEHME
MHCPOPMALMM U yKA3ATb OO 3TOM B CTATbE  (MPUMEP OQOPMAEHUA COFAQCHMA CM. HA CAWTE XYPHOAQ) . B
SKCMEPUMEHTAAbHBIX PABOTAX C MCMOAb3OBAHMEM ACBOPATOPHbIX XXMBOTHbBIX OBAIATEABHO AQETCS MHADOPMALIMS O TOM,
4TO COAEPXOHME M MUCMOAb3OBAHME AQBOPATOPHbBIX >XMBOTHBIX MPWU MPOBEAEHUM MCCAEAOBOHMS COOTBETCTBOBOAO
MEXAYHOPOAHBIM, HALMOHOABHBIM MPABUACM UMAM XKE MPOBUACM MO STUYECKOMY OOPALLLEHUIO C XKMBOTHBIMM TOTO
YYPEXAEHMS, B KOTOPOM BbINOAHEHA PABOTA. B KOHLLE pa3aeAd ACETCS MOAPOOHOE OMMCAHME METOAOB CTATUCTUHECKOM
06pPABOTKMU M AHAAM3A MATEPUAAQ.

10. Paszaea «Pe3yAbTaTbm AOAXKEH KOPPEKTHO UM AOCTATOMHO MOAPOBOHO OTPOXATb KAK OCHOBHOE COAEPXAHME
MCCAEAOBOHMM, TOK U MX PE3YAbTATbl. AAS BOAbLLEN HATASAHOCTM MOAYYEHHBIX ACHHbBIX MOCAEAHME LLEAECOOBOPA3HO
NPEAOCTOBAATb B BUAE TABAMLL M PUCYHKOB.

11. B pasaeae «OBCyxXAEHUEN PE3YALTATHI, MOAYYEHHbBIE B XOAE MCCAEAOBAHMUS, C KPUTUYECKMX MO3ULLMIA AOAXKHbI
OblTb  OOCYXAEHbI M MPOCHOAM3IMPOBAHBI C TOYKM 3PEHMS MX HAYYHOM HOBM3HbI, MPOKTUYECKOM 3HOYUMOCTU W
COMOCTABAEHbI C Y>KE M3BECTHBIMM AQHHBIMM APYTMX ABTOPOB.

12. BbIBOAbI AOAXHbI ObITb AGKOHMYHBIMM U YETKO CAOOPMYAMPOBAHHBIMU. B HUX AOAXHBI OblTb AQHbI OTBETbI HA
BOMPOCHI, MOCTOBAEHHbIE B LLEAM M 3AAQHOX MCCAEAOBOHMS, OTPAXKEHBI OCHOBHBIE MOAYYEHHbIE PE3YABTATHI C YKA3AHUEM
MX HOBM3HbI M MPAKTMYECKOM 3HAYUMOCTM.
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13. CA€AYET MCMOAB30BATh TOABKO OBLLLEMPUHATLIE CUAMBOAbI U COKPALLLEHMS. [TPU YOCTOM MCMOAB3OBAHWM B TEKCTE
KOKMX-AMBO CAOBOCOHETAHUM AOMYCKAETCS MX COKPALLLEHME B BUAE AOOPEBMATYPbI, KOTOPAS MPU NEPBOM YNOMUHAHMUM
AQETCs B CKOOKOX. COKPALLEHMS B HA3BAHMM MOXHO MCMOAb3OBATb TOABKO B MCKAIOYMTEABHBIX CAYHasX. Bce domsmyeckme
BEAMYMHBI  BBIDOXKAIOTC B €AMHMLOX MexayHapoaHor Cuctembl  (CH).  Aonyckaercs YNOMMHAHWE  TOABKO
MEXAYHAPOAHBIX HEMATEHTOBAHHbIX HA3BAHWUIM AEKAPCTBEHHbIX MPENAPATOB.

14. CrMCOK MCMOAb3OBAHHOM AUTEPATYPbI OCDOPMASETC B COOTBETCTBMM C TpeboBaHUIMM Vancouver style
(https://www.imperial.ac.uk/media/imperialcollege/administration-and-support-services/library/public/vancouver.pdf).
COKpPALLLEHMS B HA3BAHUM XXYPHAAOB NMPUBOAATCS B COOTBETCTBMM C Index Medicus. OBA3ATEABHO YKA3bIBAOTCS GOAMMUAMM
U MHULMOABI BCEX ABTOPOB. [NpU KOAMHECTBE XXEe OBTOPOB BOAEE LLIECTH AOMYCKAETCS BCTABKA [M AP.] 1AM [et al.] nocae
NEPEYNCAEHMS MEPBbIX LUECTM OBTOPOB. HEOBXOAMMO TAKXE MPEAOCTABUTL CMMCOK AMTEPATYPbl B OHIAMMCKOM
TPOHCAUTEPAUMM (NPUMED TPAHCAUTEPALIMM CM. HA CAUTE XYPHAAQ). B >XyYpHAAE MPUHATO WMCMOAB3OBATH CTUAb
TpaHcAmnTepaumn BGN (https://translit.net/ru/ban/) uam BSI https://translit.net/ru/bsi/). Hymepaums cCbliAOk NPUBOAMTCS B
COOTBETCTBMM C O4EPEAHOCTBIO LIMTUPOBAHMS B TEKCTE, HO HE B AACDOBUTHOM MOPAAKE. NMOPIAKOBbBIE HOMEPO CCbIAOK
AQIOTCS B KBOAPOTHbIX CKOBKax (Hanmpumep: [1, 2], nan [1-4], nan [3, 5-8]). B OPUNMHAABHBIX CTATBAX PEKOMEHAYETCS
LMTMPOBATL HE MeHee 15 1 He Boaee 30 MCTOYHMKOB, B 0630pax AMTepAaTypbl — He Boaee 50. CCbiAKM HO aBTOpedoepaTs,
AMCCEPTALLUM, TE3UCHI U CTATbM B HAYYHbIX COOPHMKAX, y4eBHO-meToamyeckme pPaboTbl B CTATbAX HE AOMYCKAKOTCS.
CCbIAKM HO HOPMOATUBHBIE AOKYMEHTbI AOAXHbI OblTb ACHbI B BUAE CHOCOK, 6€3 BKAIOYEHUS UX B CMMCOK AMTEPATYP.I.
OTBETCTBEHHOCTb 30 MPOBUABHOCTb M MOAHOTY BCEX CCbIAOK, O TAKXE TOYHOCTb LMTMPOBAHMS MEPBOUCTOYHUKOB
BO3AOXXEHA HA ABTOPOB (MPUMED OADOPMAEHUA BUBAMOTPACOUYECKOTO CAMCKA CM. HO CAMTE XXYPHAAQ).

15. CaeayeT CODAOAQTL MPABOMUCAHWE, MPUHATOE B XKYPHAAE, B YOCTHOCTM, 00g3aTEAbHOE OOO3HAYEHMe OyKBbl
«E» B COOTBETCTBYIOLLIMX CAOBOX.

16. TABAMLBI AOAXHbBI ObITb PA3MELLLEHbI B TEKCTE CTATbM HEMOCPEACTBEHHO MOCAE YMOMMHAHUA O O HUX,
MPOHYMEPOBAHbI M MMETb HA3BAHWE, A MPU HEODXOAMMOCTM — MOACTPOYHbIE MPUMEUAHMS. TABAMLBI AOAXHbI ObiTh
HaBpaHbl B doopmarte Microsoft Office Word 2007.

17. UANIOCTPATUBHBIM  MATEPUAA  (CPOTOTPACOUM, PUCYHKM, HEPTEXM, AMATPAMMbI) AOAXKEH OblTb HETKMM U
KOHTPACTHbIM 1 MPOHYMEPOBAH B COOTBETCTBMM C MOPAAKOM LIUTMPOBAHMA B TEKCTE. AMATPAMMbBI HEOBXOAMMO
NMPEAOCTOBAITb KOK B BUAE PUCYHKA B TEKCTE, TAK M B DAEKTPOHHOM BAPMAHTE, OTAEAbHBIMU COAMAAMMK B cOopMaTe
Microsoft Office Excel. B moanmciax K MUKPODDOTOrPAdOUIM CAEAYET YKA3ATb METOA OKPACKM WM YBEAMMEHME.
SDAEKTPOHHbIE BEPCUM MAAIOCTPALMMU AOAXKHbI ObiTb MPEAOCTABAEHbI B BUAE OTAEAbHBIX GOAMAOB doopmarta TIFF uam JPEG ¢
paspeLleHmem He meHee 300 dpi npu AMHEMHOM pasmepe dbotorpadomm He meHee 80x80 mm (okoao 1000x%1000
nuKkceaen).

HanpaBAeHue pykonucu
1. OmnNpaBKa TEKCTA CTATbM, TPACPUYECKUX MATEPUOAOB U COMPOBOAMTEAbHBIX AOKYMEHTOB (Npumep
odopmMAaeHUs HANPABAEHUA CM. Ha caunTte XYPHAAQ http://sammu2-
kl.uz/ru/pages/innovative surgery on the silk road) ocywiecTBASeTCS HA  IAEKTPOHHbIM  AAPEC  XYPHaAd
sammu.2kl@gmail.com.
2. TpY HONPOBAEHUM B PEACKLMIO XYPHOAQ PYKOMMUCKU CTATbU K MOCAEAHEM MPUAArAETCs COMPOBOAUTEABHOE
MUCbMO OT OBTOPOB, TAE AOAXHbI ObiTb OTPCXKEHBI CAEAYIOLLIME MOMEHTbI (MPUMED OCDOPMAEHUI COMNPOBOAMTEABHOIO
MUCbMA CM. HO CAUTE XXYPHAAQ):
*  WHULMOAbI U (DAMUAMM CBTOPOB
*  HO3BAHWE CTATbU
*  UMHOOOPMALMS O TOM, YTO CTATbS HE BbIAG PAHEE OMYyBAMKOBAHA, A TAKXKE HE MPEACTABAEHO APYTOMY XYPHAAY
AAS PACCMOTPEHMS U MYOAMKALLMM

e 309BAEHME OO OTCYTCTBUM COMHAHCOBBIX M ARYTMX KOHADAMKTHBIX MHTEPECOB

*  CBMAETEAbCTBO O TOM, YTO QBTOPbLI HE MOAYYOAM HUKOAKMX BO3HATPCOKAEHWMM HW B KAKOM COOPME OT COUPM-
MPOU3BOAMTEAEM, B TOM YUCAE KOHKYPEHTOB, COCOBOHbIX OKA3ATh  BAMSIHUE HA PE3YALTATHI PABOTHI

*  UHAPOPMALMS OO Yy4ACTUM ABTOPOB B CO3ACHMM CTATbU B MOAHOM COOTBETCTBMM C 4 KPUTEPUSIMM COABTOPCTBA
(https://www.icmje.org/recommendations/browse/roles-and- responsibilities/defining-the-role-of-authors-and-
contributors.nhtml)

*  MOAMWCK BCEX ABTOPOB

3. Tlocae 30BepLLEHUs BEPCTKM XXYPHOAQ DAEKTPOHHbIE BEPCUM BCEX CTATEM B doopmaTte PDF AOCTyMHbI HO camTe
U3ACHMS.

4. B OAHOM HOMEPE XYPHAAO MOXET ObiTb ONYOGAMKOBAHO He BoAee 2 paboT OAHOrO ABTOPA.

5. MOKCHMMOABHOE KOAMYECTBO ABTOPOB B CTAThE — HE BOAEE 6

6. ECAM cpean OBTOPOB CTATbU CPUIYPUPYIOT CTYAEHTbI, X AOAEBOE YHACTUE M ABTOPCTBO AOAXKHO COOTBETCTBOBATH
MPUHATBIM KPUTEP UM CBTOPCTBA.

7. 30 MNPOBMABHOCTb MPMBEAEHHBIX ACHHBIX OTBETCTBEHHOCTb HECYT BCE CBTOPbI. ABTOPCKME MATEPUAAbI HE
00653aTEABHO OTPOXKAIOT TOYKY 3PEHUS PEAKOAAETMM.

8. Pykomnucu, He COOTBETCTBYIOLLIME MPABUACM, PEAAKLMEN HE MPUHUMAIOTCSH, O YEM MHADOPMUPYIOTCS CBTOPSI.
Mepenumcka C aBTOPAMM OCYLLLIECTBASETCS TOABKO MO SAEKTPOHHOM MoYTE.
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