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Annotation

The aim of the study was to evaluate the state of renal function in patients with
subclinical and manifest hypothyroidism.

Material and methods of the study. The study included 40 patients aged 42 to 60
years, including 19 men with an average age of 47.3 & 3.5 years and 21 women with an
average age of 44.6 = 3.8 years. The control group consisted of 20 healthy individuals.
Patients were divided into 2 groups: Group 1 - patients with subclinical hypothyroidism
- 20 people, Group 2 - patients with manifest hypothyroidism - 20 patients.

The research methods were general clinical, biochemical (bilirubin, direct, indirect,
ALT, AST, PTI, etc.), hormonal (free thyroxine, free triiodothyronine, TSH, antibodies
to rTSH), anthropometric calculations (height (cm), weight (kg), BMI (kg/m2), WC,
HC) and instrumental: ECG, thyroid ultrasound, chest x-ray.

Research results. Patients in both groups had predominantly symptoms of
cerebrovascular insufficiency, indicating dysfunction of the central nervous system.
They were most pronounced in group 2 of patients with overt hypothyroidism. There
was significant differences between the clinical parameters of both groups. Moreover,
the most pronounced disorders were found in patients with overt hypothyroidism (p<

0.05). Thus, in this group, the average values of BMI, WC, SBP, DBP were significantly

/ /
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higher, and the pulse rate was lower. The same trend was revealed in the study of
biochemical and hormonal parameters.

Conclusions. 1. The most pronounced renal dysfunction was found in patients with
overt hypothyroidism. 2. When analyzing data from 40 patients, we found that nine
patients (22.5%) were diagnosed with stage 1-3 CKD before treatment, and they were
found among patients with overt hypothyroidism.

Keywords

thyroid gland, hypothyroidism, renal dysfunction.

COCTOSTHUE PEHAJIBHOM ®YHKIIVMHA Y TAIIMEHTOB C

CYBKJIMHUYECKUM U MAHU®ECTHBIM 'HIIOTUPEO30M
FOcynoBa Illaxno3za Kagup:xanoBHa
J.M.H., podeccop 3aBeayromias kadeapbl TOCIUTAILHON Tepanuu U
sHokpuHonorun AI'MU
Kapumosa Oxucradbony AOpopoBHa
®depranckuii prman PecrmyOnmkaHCKOTo CreuaIn3upoBaHHOTO HAYYHO-
MPAKTHYECKOTO MEAUIIMHCKOTO IIEHTPa SHJOKPUHOIOTUN

AHHOTALIUA

Hean ucciienoBanust - OLEHUTh COCTOSTHUE PEHATBbHON (DyHKLHMH y MAIMEHTOB C
CYOKJIMHUYECKUM U MaHU(ECTHBIM TUTIOTUPEO30M

MarepuaJj u MeTObI HccaenoBanus. B nuccnenopanne Brrouniy 40 marueHToB
B Bo3pacte oT 42 1o 60 jeT, cpeau KOTophIX ObUTH 19 My>KYUH CO CPETHUM BO3PACTOM
47,343,5 rona u 21 xkeHuwmH co cpeaqHuM Bo3pactoM 44,6+3.8 roga. KoHTposbHyO
rpymiy coctaBuiau 20 310pOBBIX JIULL

[TanimeHTH OBLIM paclpeAcsieHbl Ha 2 Tpymmbl: | Tpymma — TamueHTH C
CYOKJIMHUYECKUM TUTIOTHUPE030M — 20) 4eJI0BeK, 2 TPpyIIa — MareHThl ¢ MaHU(ECTHBIM

TUIIOTAPEO30M — 20 MAIMEHTOB.
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Meronpl uccieqoBaHUsA — OOIICKIMHUYECKHEe, OuMoXuMHu4ueckue (OunupyOuH,
npsimoit, Henpsimolt, AJIT, ACT, IITU u np), ropmoHanbHbie ( CBOOOAHBINH TUPOKCHH,
cBoOOaHbI TpuiioaTHpoHUH, TTI, anturena k pTTI") anTponomeTpuueckue pacyeTsl
(poct (cm), Bec (kr), UMT (kr/m2), OT, OB) u uHctpyMeHtanbHbie: OKI, Y3U
HIUTOBUIHOMN JKeJIE3bl, pEHTTeHOTrpadusi OPraHOB IPYIHON KIICTKH.

Pe3yabrarsl ucciex0BaHUS. VY mnanueHTtoB 0o0eux Tpymi JTOMUHUPOBAIU
CUMITOMBI JUCIUPKYIATOPHON 3HIE(DaIONaTHH, CBUIETEIbCTBOBABIINE O HAPYILIEHUU
(YHKUIMU LEHTpaIbHOW HEpBHOU cucTteMbl. Hanbosee BhIpaKeHHbIMU OHU ObUIH BO 2
rpymnIe NaueHToB ¢ MaHU(ECTHBIM THIIOTUPEO30M.

NMeno MecTo IOCTOBEPHOCTh Pa3iu4Mil MEXIy KIMHUYECKUMH MapaMeTpaMu
ob0eux rpynn. Ilpu stom, Hanbosnee BbhIpaXEHHbIE HAPYIICHHUS OBUIM BBISBICHBI y
NAUEHTOB ¢ MaHU(pecTHBIM TunoTupeo3oM (p <0,05). Tak, B 31Ol rpymnne JOCTOBEPHO
Bolile ObuH cpeauue 3Hauenuss UMT, OT, CAl, JIA/Jl, Huke Obuta yacToTa myJibca.

Takast >xe TeHIeHUUs ObUIa BBISBICHA INPU MCCIEAOBAHUU OMOXMMHUYECKUX U
TOPMOHAJIBHBIX TTOKA3aTEIICH.

BeiBoabl. 1. Hanbonee BblpakeHHbIE HapyILIEHUS PEHAIbHOM (PYHKIUU ObLIH
BBISIBJICHBI Y MAlIMEHTOB ¢ MaHU(PECTHBIM runotrupeos3oM. 2. [Ipu ananuze nanubix 40
MalMEeHTOB Mbl OOHAPYKWJIH, YTO y JeBATU manueHToB (22.5%) no neuyeHust Obuia
nuarHoctupoBana XbII 1-3 ¢t B enom, mpu ’TOM OHH BCTPEYAIUChH CPEAU MAallMEHTOB
C MaHU(PECTHBIM TUIIOTHPEO30M

KuiroueBble cji0Ba: NIMTOBHIHAA JKeje3a, TUIIOTUPEO3, MoYeyHast AUCHYHKIUS

BBenenune. BzanmocBsa3b MexAy (YHKIMOHAIBHBIM COCTOSIHUEM TIOYEK H
ITUTOBUJIHOM KEJI€3bI SBJISIETCS OOMIenpru3HaHHbIM GakToM. [1-2]. TIpu xpoHuueckoi
6one3nn noyek (XbII) yacTo AMArHOCTUPYIOTCS TUIOTUPEO3 U €ro CyOKIMHUYECKUE
¢dopmel. Tlatorenes 3Tux HapyleHMH MHOTO(AKTOPEH: OH BKIIIOYAET MOJIaBJICHHE
CEeKpElMU TUPEOTPONUH-PUIIUZUHT-TOPMOHA Ha (OHE YpEMUHU, METaO0OTUYECKUI

anua03, npuBoadimnii Kk u3Menenuto ypoBusa TTT, T4 u T3, a Takke HaKOIJIEHUE o
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U3-3a CHIDKEHHMS €ro IodeyHoro kiupeHca. Kpome Toro, mpu HeppoTHUECKOM
CUHJIPOME THUIIOTHPEO3 MOXKET pPa3BUBATHCS BCIEIACTBUE 3KCKPELMU THUPEOUIHBIX
TOPMOHOB ¢ MOUOH. [3-5].

OO0partHoe BIIUSHIE — BO3ACHCTBUE TUPEOUTHON TUCHYHKIIMH HA TOYKU — TAKKE
XOpOIIIO JTOKYMEHTHPOBAHO. Tepamusi THUIOTHPEO3a CIOCOOCTBYET TOBBIIICHUIO
pacyeTHOW cKopocTH KiyOoukoBod ¢unsTpamuu (pCK®), Torma kak JedeHue
TUNIEPTUPEO03a, HAMIPOTUB, BEACT K €€ CHIKEHHUIO. [6]. DTU u3MeHeHus 00yCIOBJICHBI
BJIMSIHUEM TOPMOHOB IIIMTOBUIHOM JKeJie3bl Ha CEpACYHBIM BBIOPOC, COCYAMCTOE
CONIPOTHUBJIEHUE, AKTUBHOCTh PEHUH-AHTMOTEH3UH-AJIbJI0CTEPOHOBOM CUCTEMBI, @ TAKKE
Ha pabOTy KaHAJBIIEBBIX TPAHCIIOPTEPOB U TYOYIO-TIOMEPYJISIPHYIO OOPATHYIO CBS3b.
[7]. YuuteiBas, uto nuHamuka pCK® noarBepxkaaeTcss Aaxe IMPU KCHOJIb30BaAHWUU
BBICOKOTOUYHBIX MeTOJI0B (Tc-DTPA), MokHO yTBepkIaTh, 4TO JiedeHUE 3a00IeBaHUN
IIUTOBUJIHOM 7KEJI€3bl HAIIPSIMYIO BJIMSIET HA COCTOSIHUE MOYeyHON (pyHKIMU. B nanHOM
MCCJICIOBAHUH C TTIOMOIIbIO MHOTO()aKTOPHOTO aHaKu3a MblI olileHuBaeM quHaMuky XbI1
110 Y TOCJIE KOPPEKIUU TUPEOUTHOTO CTATyCa U ONPEIEIISIEM KIMHUYECKHUE TPEIUKTOPBI
n3MeHenuit pCKO®. [8-9].

Uto kacaercsi PAAC, rumotupeo3 BIMSET Ha OKCIPECCHUIO, CEKPEHHUI0 U
AKTUBHOCTh MHOX€CTBa KOMNOHEHTOB PAAC, 4TO B KOHEYHOM WMTOT€ MPUBOAUT K
CHIDKCHHIO ayToperysainuu nodyeunoi nepdysuu. [10]. Uto kacaeTcs reMoaMHAMUKH,
TUTIOTUPE03 CHIKAET COKPATUTEIBHYIO CIIOCOOHOCTH Cep/Ila U CepACUHbIN BBIOPOC, YTO
MOXET ele 00JIbIle yXYAUTh nepdy3uto mouek. YTo kacaeTcsi KaHAJIbIIEBBIX HOHHBIX
TPAHCIIOPTEPOB, TUMNOTHUPEO3 NPUBOAUT K HAPYLIEHUIO AKTUBHOCTU Pa3JIMYHBIX
KaHaAJBIEBBIX HOHHBIX TPAHCIOPTEPOB, YTO YBEJIMYMBACT MOCTYIUICHHE HATPUSI U
XJOpuJa B JWCTAIBHBIM  KaHajlell, TEM  CaMbIM  BbI3bIBas  YCHUJICHHE
TyOyJIOTIIOMEPYJISIPHONH OOpaTHOM CBSI3U M MPETJIOMEPYJIIPHYIO Ba30KOHCTPUKIIHIO CO

camxeHuem CKO. [10-11].
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C npyroi cTopoHbI, Ipyu 00CIe0BAaHUH MAIMEHTOB C TUIIOTUPEO30M Ha0II01a1ach
TEHJICHIIMS K YBEJIMYCHUIO COOTHOIICHUS MOUYEBUHA/KPEATUHUH /10 U TOCIE JICUCHUS,
HO CYIIECTBEHHOH pa3HHIBI He ObUIO0 OOHapyxkeHo. [TockonbKy BenMYMHA BIUSHUS
Pa3IMYHBIX MEXaHW3MOB HA MOYEBHHY W KpPEaTMHUH MOXET pPa3inyaTbCs B
3aBUCUMOCTH OT M30BITKA U AehUIINTA TUPECOUTHBIX TOPMOHOB, BIMSHUE HA N3MEHEHUS
CK® Moxer pa3nnyaTbes IpH TAIEPTUPE03€E U Tunotupeose. [12].

Brlmeyka3zaHHOE SIBUJIOCh OCHOBOM JUISI HACTOSILIIETO MCCIIEIOBAHMS.

Hean ucciienoBanust - OLEHUTh COCTOSTHUE PEHATBbHON (DyHKIIMH y MAIMEHTOB C
CYOKJIMHUYECKUM U MaHU(ECTHBIM TUIIOTUPEO30M

Marepuas u MmeToabl McciaeaoBanms. B uccnenosanue Bximtounny 40 naiueHToB
B Bo3pacTte oT 42 no 60 net, cpenu KOTOpheIX ObutH 19 My»X4YUH CO CPEAHUM BO3PACTOM
47,343,5 rona u 21 xeHuwmH co cpeaHuM Bo3pactoM 44,6+3.8 roga. KoHTposbHyIO
rpymiy coctaBuiy 20 310pOBBIX JIULI.

[lanimeHThl OBLIM pachpeiesieHbl Ha 2 Trpynmbl: 1 Tpynma — MalueHThl C
CYOKJIMHUYECKUM TUTIOTHUPE030M — 20 4eJI0BeK, 2 TpyIina — MaleHThl ¢ MaHU(ECTHBIM
TUIIOTAPEO30M — 20 MAIMEHTOB.

HccnenoBanne ObUIO BBIMOJIHEHO Ha ©0a3e OTHENEHUS TUPEOUTOJIOTUHU
Angmxanckoro puimana PCHIIML Dunokpunonorun M3 PY3

Kpumepuu exnrouenus: runorupeos, XbII 1-3 cT, My>KUnHBI, )KEHIIMHBI

Kpumepuu ucknrouenus: runeprupeos, T3, AUT, XBII 4-5 cT., 1eTH ¥ NOAPOCTKU

MeTtonpl uccnenoBaHus — OOILIEKIMHUYECKHE, Oumoxumuyeckue (OuampyOuH,
npsimoit, Henpsmout, AJIT, ACT, IITU u np), ropmoHanbpHbIe ( CBOOOMXHBINH TUPOKCHH,
cBoOoanbd TpuitoaTpoHuH, TTI, anturena k pTTI") anTponnomeTpudeckue pacyeTsl
(poct (cm), Bec (kr), UMT (kr/m2), OT, OBb) u uHctpyMeHTanbabie: JKI, Y31
ITUTOBUIHOM KeJie3bl, pEHTTeHOTpad¥si OPraHOB IPYIHOMN KIETKH.

Ha momMeHT Hauana jiedeHus 3a00JieBaHusI MIUTOBUIHOM >KeJie3bl ObLIIM COOpaHbI

CIEAYIOIINE KIMHUYECKUE XapaKTepUCTUKU: Bo3pact, noin, HNMT, npumenenue
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MHTUOUTOPOB  aHTHOTeH3uHIpeBpamatimero ¢epmenra (MAIID), Omokaropos
peuentopoB anruoteH3una Il (BPA) u 6era-6110kaTtopoB, a Tak:ke TUIIEPTOHHUS, YPOBEHb
MOYEBHHBI B KPOBH, YPOBEHb CBHIBOPOTOYHOTO KpEaTMHUHA M pPacueTHasi CKOPOCTh
kiryooukoBoit pruibTpanuu (pCKD). [Ipu atom, pCK®D oniennBaiach ¢ UCOIb30BaHUEM
ypaBHeHUs, paszpaboranHoro Smnonckum  obOmectBoMm  Hedpomoruu: (pCKD
(vmi/mMun/1,73 M2)).2) = 194 x s-Cr (mr/mn) % Bospact®?7(x 0,739 mns xeHmumn).
Xponnueckasi 60e3Hb nouek onpeaensiack kak CK® <60 mu/mun/1,73 m2.

Craructuueckoe nporpammuoe odecneueHue Microsoft Excel u STATISTICA 6
HCIIOIB30BAIIOCH I CTAaTUCTHUYECKOrO aHanuza, U p <0,05 cuuranoch 3HAYUMOMN
pazHulieid. KonmnuecTBeHHbIE TaHHBIE C HOPMAJIbHBIM PACHPEICICHUEM BhIpAXKal Kak
cpelHee 3HaueHUE W cTaHaapTHoe oTkiIoHeHue (M £ SD). Jlnsa oneHku paznuuuii B
ypoBHsix TTI, FT4, FT3, moueBunsl, kpearuauHa u pCK® 10 u mocnie jedeHus
3a00JI€BaHMs IIUTOBUIHOM >KeJe3bl ObUIM MPUMEHEHBI KPUTEPUM 3HAKOBBIX PAHIOB
BunkokcoHa v mapHbIi t-KpUTEpUl.

Pe3yabTarbl HccjieqoBaHUs M HX oOcyxaenue. B Ttabmume 1 ganHo
pacripeziesieHue OOJbHBIX IO MOy ¥ BO3PACTY.

Taoauna 1. Pacnipenesenue 60JbHBIX MO MOJY U BO3PACTY

Bo3spacr, ger Yucuo myxuun | Yucao xenuun | Beero

18-44 moJs010i - - -
45-59 cpennmid 9 12 21
60-75 nmoxnion 10 9 19

75-90 crapueckuii - -

90+ et D0JTroKUTEID | - -

Bcero:n= 40 19 21 40

Kak BumHO n3 Tabmuupl 1, 60bI1as YacTh MAIMEHTOB ObLJIa B Bo3pacTe oT 45 10

59 ner — 21 6ombHBIX (52,5%).
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Crnenyroommm 3TarnoM Haied padoT OblIIO U3yUYEeHHE XapaKTepa kKano0 MalrueHToB
B HCCIIETyeMbIX rpynnax (Tabmuia 2). 3 Tabnuipl 2 caeayert, 4To y MalueHTOB 00enx
CUMIITOMBI sHIIe(aTonaTiH,

IpyIII JOMUHUPOBAJIU JTVCHAPKYISATOPHOU

CBUACTCIIbCTBOBABIIUC O HAPYIICHHUH (i)YHKHI/II/I HGHTpaJIBHOﬁ HCpBHOﬁ CHCTCMBEI.

@ INNOPUBLICATION.COM

Haubonee BbIpakeHHBIMH OHM OBLIM BO 2 TpyNIE MAIMEHTOB C  MaHH(ECTHBIM
runotupeo3oM (p <0.005)
Taoauna 2.
7Kaj100b1 MALMEHTOB B HCCAEAYEeMbIX Ipynnax ucxouaHo (%)
IToxka3arenn 1rp,n=20 2rp,n=20 p
I'onoBHBIE 00N 37,3+£3,6 79,244 .4 <0,005.
CHmXeHue namMsITH 36,3143 76,9+5,3 <0,005.
[IIym B romose 35,5+4,6 68.,4+6,5 <0,005.
Hapymenus cna 39,3+£2,9 76,6144 <0,005.
bonu B cepaue 26,3 +£1,2 58,5+3.5 <0,005.
Henpeccus 27,6£1,4 54,6+3,9 <0,005.
bpagukapnus 33,6+3,7 78,8+ 6,8 <0,005.
bomm B Tene 38,6+£3,8 85,914 4 <0,005.
Brimagenue Bojioc ¢ TojIoBeI | 46,8+2,4 87,3147 <0,005.
3510KOCTh 58,8+2,3 88,5+5,6 <0,005.
3anopsl 22,629 79,3£5,8 <0,005.
[Ipumeuanue: * — 5TO OCTOBEPHOCTh pa3IMYUMil B CPaBHEHUU C TPYyNNoOu

KOHTpOJIS, T7ie * — 310 p < 0.005

Knuanueckue mapameTpsl MaliieHTOB JaHbl B Ta0IUIE 3.

Taoauua 3.

Kiaununyeckue nmapaMeTpbl NAHCHTOB UCCIICAYEMbBIX I'PYIII

IHoka3zareyin

1 rpynna

2 rpynmna

|
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[Ton (mysxckoit), i (%) 10 (50%) | 9 (45%) p> 0,05
Bo3spacr (s1er) 44,6 +3,5(454+2,5 | P>0,05
HMT (xr/m?)?) 279+4,7|329+5,6 | P<0,005
OT, cMm 92,9+5,8|106,8+8,9 | P<0,05
CAJl, MM PT. CT. 142,8+4,6 | 149,3+4,6 | <0,05.
JAJl, MM PT. CT. 90,3+3,8 | 98,3+3.4 | <0,05.
YCC, mun-1 70,4+3,5 | 66,8+5,7 | <0,05.
l'unepronus, m (%) 8 (40%) | 14 (70%) | P <0,05
[Torpebnenne u - AIlD/Gnokaropos | 6 (30%) | 9 (45%) P <0,05
peuentopoB anruorensuna I, n (%)

[Tpuém Gera-6okaropos, n (%) 2 (10%) | 5(25%) P <0,05

Kak BugHO M3 Tabmuipl 3, MMENO MECTO JOCTOBEPHOCTH PA3IUUUN MEXITY
KIMHAYECKUMHU TapaMmeTrpamMu obOeux rpymi. [lpm sToM, Hambojee BBIpaKCHHBIC
HapylieHus: ObUTM BBISBJICHBI Y MAIMEHTOB ¢ MaHU(ECTHBIM runotupeozom (p< 0,05
).Tak, B »TOM rpymnme noctoBepHO Bhile Obutu cpennue 3HaueHuss UMT, OT, CA/,
JA/L, ke Obl1a yacToTa Myjbea.

B Tabmuue 4 mnpenctaBieHbl OMOXMMHYECKHE M TOPMOHAJIBHBIE TOKAa3aTENH

MallMEHTOB UCCIEAYEMBIX TPYIIT

Taoauna 4
Cpeanue 3HayeHusi OHMOXMMMYECKHX H TOPMOHAJBHBIX IOKa3aTeseH
NALUEHTOB uccieayeMbIX rpynn (M = m) UCXOAHO 10 JeYeHHUs
IMoka3zaresnun 1 rpynna | 2 rpynna KOHTPOJIb | P
TTT" (MEn/m) 345+0,67 | 6,72+ 1,22 | 2,33+0,92 | p <0,05
FT4 (ar/mn) 0,87 +£0,05 | 0,58 £0,03 1,42 £0,7 | p <0,05
FT3 (mmomnb/m) 1,92+ 0,43 | 0,30+ 0,05 | 3,48+0,7 | p<0,05
KpearnHuH (MKMoIb/iL,) | 89,6 £4,32 | 139,6 £ 8,43 | 67,5+ 7,16 | p <0,005
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CK® (mn/mur/1,73 m?)?) | 92,8+3,7 | 80,3+34 989+ 6,4 | p<0,05
MoueBuHa (MMOJIB/J) 83+12 10,2 +£2,3 5,2+0,7 p <0,05
CooTtHomIeHNE 9/1 7/1 12/1 p <0,05

MOYEBUHA/KPEATUHUH

Kak BugHo M3 Tabmuipl 4, B CpaBHEHUU C TPYNIOM KOHTPOJIS MMeEIa MECTO
nocToBepHOCTh paznnuuil, p <0,05 mo takum nokazarensim kak TTT, cB. T4, cB. T3,
KpeatuHuH, MmoueBuHa, CK®, a Takke COOTHOILIEHHE MOueBUHA/KpeaTuHUH. CpenHue
3HAYEHUS KpeaTHHUHA B TIEPBOM Tpyrmire ObUIH B npeaenax 89,6 + 4,32 MKMOIb/J1, a BO
Bropoir 139,6 + 8,43 mkmounb/n, p <0,05. CpegHue 3HaUCHHS MOUYEBUHBI OBUIA B
npenenax 8,3 = 1,2 Mmmoinb/1 B mepBoy rpyrie, a Bo Bropoi -10,2 = 2,3 Mmonw/m, p
<0,05.

[Tpu ananuze nanHbix 40 MaMEeHTOB Mbl OOHAPYKWUIIU, YTO Y JIEBSTH MAllUCHTOB
(22.5%) no neuenus 6wvuia auarnoctupoBaHa XBII 1-3 ct B menom, npu 3TOM OHU
BCTPEUATIUCh CPEU MAIIUEHTOB C MAaHU(ECTHBIM THIIOTUPEO30M.

Takum 00pazom, HaIlIM JJAaHHBIE TOATBEPWIN JIUTEPATYPHBIEC CBEJCHUS O TOM, YTO
MIPU TUMIOTUPEO3E CHUKACTCS peHaAIbHAsT (DYHKITHS.

[To paHHBIM aBTOPOB, mpu TUNOTHUpeo3e u3 38,5% ciaydaeB, NMEepBOHAYAIBHO
orHeceHHBIX K XBII, 35% cayuaeB Obimu oTHeceHnl K orcyTcTBUiO XbII mocrne
yIy4iieHus: GyHKIUHA IUTOBUAHOM KeJe3bl, YTO YKa3bIBAET HA HAJTUYHUE MOMYJISIIY C
oboparumoii XBII. Ocobenno B ciyuae XbII npu runotupeose GyHKIHS TOYEK MOKET
OBITH yIIydIlleHa IyTEM COOTBETCTBYIOIIETO JICUCHUS] MUCQPYHKIIMH IIUTOBUIHOMN
xenesbl. [13]. TTockombKy CyIIeCTBYIOT COOOIIEHHUS O TOM, YTO JICUCHUE TUIIOTHPEO3a
3ameyisiet nporpeccupoBanue XbII u uto runoTpeo3 MoxeT ycyryouTh TuchyHKIUIO
nouek. HeoOXoauMo orieHMBaTh HAJIMUKE TUIIOTUPEO3a P PyTHHHOM 00CIICIOBAHUM
naneHToB ¢ XBII. D10 0CO0EHHO BaXHO, TOCKOJIBKY PaclpOCTPAHEHHOCTh

TUIIOTUPEO3a yBEIUUUBaeTcs o Mepe nporpeccupoBanus XbII. [14].
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BBISIBJICHBI Y MAllMEHTOB ¢ MaHU(ECTHBIM runotupeo3oM. 2. [Ipu ananuze ganHbix 40
MAIMEHTOB Mbl OOHAPYXWJIM, YTO Yy JI€BATH mManueHToB (22.5%) no nedyenus Obuia
muarnoctupoBaHa XbII 1-3 ¢T B 11e710M, Ipy 3TOM OHH BCTPEYAIUCH CPEIU TAIIICHTOB
¢ MaHU(PECTHBIM THUITOTHPEO3OM.
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Abstract
Patients with type 2 diabetes mellitus (T2DM) undergoing percutaneous coronary
intervention (PCI) remain at disproportionately high risk of major adverse
cardiovascular events (MACE), repeat revascularization, and in-stent restenosis (ISR)
compared with non-diabetic patients, despite advances in stent technology and
antiplatelet therapy. Insulin resistance (IR) is a central pathophysiological driver of this
excess risk, promoting endothelial dysfunction, vascular smooth muscle cell
proliferation, and accelerated neointimal growth. Because direct measurement of IR is
impractical in routine practice, several simple, laboratory-derived surrogate indices have
been investigated for post-PClI risk stratification in T2DM. Of these, the triglyceride-
glucose (TyG) index has accumulated the most consistent evidence, with multiple cohort
studies and meta-analyses demonstrating an independent, graded association between
elevated TyG values and MACE, mortality, ISR, and recurrent revascularization after
PCI in diabetic populations. TyG also improves discrimination when added to
established risk scores such as GRACE, and outperforms alternative markers such as the
triglyceride-to-HDL-cholesterol ratio and METS-IR in this setting. Complementary
inflammatory and metabolomic biomarkers add prognostic information that IR markers

alone do not capture. This review summarizes the pathophysiological rationale linking
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IR to adverse PCI outcomes in T2DM, synthesizes the current evidence for IR-derived
and complementary biomarkers, discusses methodological limitations, and outlines their
potential role in post-PCI risk stratification, while highlighting the need for prospective,
standardized, multi-ethnic validation before clinical adoption.

Keywords

Percutaneous coronary intervention; type 2 diabetes mellitus; insulin resistance;
triglyceride-glucose index; risk stratification; in-stent restenosis.

Introduction

Diabetes mellitus is one of the most consistent predictors of adverse outcomes after PCI:
a meta-analysis of nearly 140,000 patients found significantly higher in-hospital
mortality, MACE, and stent thrombosis in T2DM versus non-diabetic patients
undergoing PCI [1], an excess risk that persists in the drug-eluting stent era and is
compounded by glycemic control status and insulin treatment requirement [2].
Traditional risk markers—HbALc, fasting glucose, lipid fractions—only partially
capture the metabolic derangement driving this risk. Insulin resistance (IR) is a more
proximate pathophysiological substrate, and several inexpensive, routinely available
biomarkers have been proposed as IR surrogates for cardiovascular risk stratification.
This review focuses on IR-based biomarkers—principally the triglyceride-glucose
(TyG) index, but also HOMA-IR, the triglyceride-to-HDL-cholesterol (TG/HDL-C)
ratio, and the metabolic score for insulin resistance (METS-IR)—for risk stratification
after PCI in T2DM, and extends to complementary inflammatory and metabolomic
markers, integration with clinical risk scores, and methodological limitations
constraining clinical translation.

Pathophysiological rationale: insulin resistance and vascular injury after PCI

IR disrupts vascular signaling in ways that predispose to both atherogenesis and
impaired healing after stenting. Physiologically, insulin acts via the PI3K/Akt pathway
to stimulate endothelial nitric oxide synthase and vasodilation, while a parallel MAPK
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pathway mediates growth-promoting, pro-inflammatory effects. In insulin-resistant
states, PI3K/AKkt signaling is selectively impaired while MAPK signaling is preserved
or amplified by compensatory hyperinsulinemia, shifting the balance toward
vasoconstriction, inflammation, and vascular smooth muscle cell proliferation [3,4].
This selective pathway resistance underlies the endothelial dysfunction of diabetes and
prediabetic IR states, reducing nitric oxide bioavailability and increasing oxidative
stress, inflammatory cytokine expression, and leukocyte adhesion [3,5]. In PCI, the same
mechanisms drive neointimal hyperplasia and in-stent restenosis: unchecked smooth
muscle proliferation/migration and impaired re-endothelialization are amplified under
IR and hyperinsulinemia [4], providing a mechanistic basis for expecting IR
biomarkers—independent of a formal diabetes diagnosis—to track with adverse
outcomes after stenting. Endothelial dysfunction and IR are mechanistically intertwined
rather than sequential, so combining a metabolic IR index with a vascular-injury
biomarker could in principle capture more prognostic variance than either alone, though
this combination has not yet been tested in PCI cohorts.

The triglyceride-glucose index as a surrogate marker of insulin resistance

The TyG index, calculated as the natural logarithm of [fasting triglycerides (mg/dL) x
fasting glucose (mg/dL)/2], has been validated against the hyperinsulinemic-euglycemic
clamp as a simple, inexpensive, non-insulin-based surrogate for IR, and has become the
most extensively studied IR biomarker in cardiovascular risk stratification, including in
T2DM patients undergoing PCI.

TyG index and MACE/mortality after PCI in T2DM

In 776 patients with T2DM and acute coronary syndrome (ACS) undergoing PCI, TyG
was independently associated with a composite of mortality, stroke, myocardial
infarction, and unplanned revascularization, with more than double the hazard in the
highest versus lowest tertile [6]. This has been widely replicated, and a 2024 meta-

analysis confirmed the MACE association holds similarly across diabetic and non-
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diabetic subgroups, suggesting TyG-captured IR operates as a continuous risk factor
across the glycemic spectrum, even though absolute risk remains highest in T2DM [11].
TyG index, in-stent restenosis, and repeat revascularization

TyG also shows a dose-response relationship with ISR and repeat revascularization. In
ACS patients receiving drug-eluting stents, ISR prevalence rose stepwise across TyG
tertiles, with each one-unit increase independently associated with higher ISR odds after
adjustment [7]. In chronic coronary syndrome patients followed for a median of five
years, TyG independently predicted repeat revascularization/ISR with a linear dose-
response [8]. In T2DM specifically, recurrent revascularization was driven mainly by
lesion progression rather than classic ISR, yet TyG remained an independent predictor
and improved model discrimination [9].

Combining the TyG index with established clinical risk scores

Because the GRACE score is already embedded in ACS pathways, several studies tested
whether TyG adds information on top of it. In 899 T2DM/ACS patients undergoing PClI,
TyG and GRACE were each independent predictors of long-term MACE, and a
combined TyG-GRACE model outperformed either alone [13]. In 515 non-ST-elevation
ACS patients, adding TyG to GRACE improved the 2-year AUC from 0.798 to 0.849
with substantial net reclassification, contributing more predictive value than HbAlc,
fasting glucose, triglycerides, or LDL-C individually [14]. This supports using TyG as
an adjunct that sharpens discrimination within existing risk scores, rather than a
replacement for them.

Comparative performance of non-insulin-based insulin resistance indices

Because several IR surrogates are calculable from routine lipid and glucose panels,
direct comparisons are clinically relevant. In 9,514 patients undergoing complex PClI,
only TyG remained independently associated with cardiovascular events after
multivariable adjustment; neither TG/HDL-C nor METS-IR reached significance, and
only TyG meaningfully improved model discrimination [10]. This may reflect TyG's

/ /

17

@ INNOPUBLICATION.COM




JOURNAL OF CLINICAL AND FUNDAMENTAL MEDICAL RESEARCH
VOLUME-1, ISSUE-7, 2026

integration of both hypertriglyceridemia and hyperglycemia—two mechanistically
linked abnormalities more pronounced in T2DM—whereas TG/HDL-C and METS-IR
weight adiposity more heavily and may be less specific to the glucotoxic and lipotoxic
pathways implicated in post-PCI vascular injury.

Insulin-based indices and microvascular correlates

HOMA-IR, calculated from fasting glucose and insulin, is the most widely used insulin-
based IR index and has been linked to impaired coronary microvascular function after
PCI. TyG itself has similarly been associated with coronary microvascular dysfunction
and no-reflow phenomenon in T2DM patients with STEMI undergoing primary PCI,
extending its relevance beyond epicardial restenosis to microvascular injury [12].
HOMA-IR's main limitations for routine use are the need for a standardized insulin
assay, considerable inter-laboratory variability, and confounding by exogenous insulin
therapy—common among T2DM patients presenting for PCl—more than any
demonstrated inferiority in prognostic accuracy.

Beyond insulin resistance: complementary and emerging biomarkers

IR indices capture metabolic risk but do not fully account for the inflammatory and
metabolomic dimensions of post-PCI prognosis in T2DM. Untargeted metabolomic
profiling in a nested case-control T2DM-PCI cohort identified a six-metabolite signature
centered on NAD+ metabolism that distinguished one-year MACE, with external
validation in an independent cohort of 301 patients and functional experiments in high-
glucose-cultured vascular smooth muscle cells supporting a mechanistic role [15]. In a
prospective cohort of 2,755 T2DM patients on dual antiplatelet therapy after PCI, the
high-sensitivity C-reactive protein-to-aloumin ratio (CAR), a simple inflammatory
index, was independently associated with 5-year all-cause and cardiac mortality [16].
Because inflammation and IR are mechanistically linked but only partially overlapping

drivers of risk, a multi-biomarker approach combining metabolic, inflammatory, and
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metabolomic indices appears more promising than reliance on any single index in
isolation.

Generalizability, standardization, and methodological considerations

A key limitation is geographic and ethnic concentration: nearly all PCl-specific TyG
studies discussed above—the founding T2DM-ACS-PCI cohort, the ISR and
revascularization analyses, and the GRACE-combination studies—were conducted in
Chinese populations [6-10,12-14]. A systematic review of TyG in general, non-
procedural populations draws on a broader international base and confirms the
cardiovascular/mortality association across countries and ethnicities [17], supporting
biological plausibility outside East Asian cohorts, but direct validation of TyG-based
risk stratification in T2DM patients undergoing PCI in European, North American, or
other non-Asian populations remains sparse.

A second issue is the absence of an agreed TyG threshold for clinical decision-making:
reported cut-points vary by endpoint, follow-up duration, and statistical method (tertile-
based, median-split, or ROC-derived), complicating cross-study comparison. Most
supporting studies are also retrospective, raising the usual concerns about residual
confounding (medication adherence, diet, diabetes duration) and reverse causation
common to observational biomarker-outcome studies.

Therapeutic implications: does targeting insulin resistance improve PCI
outcomes?

If IR is mechanistically upstream of neointimal proliferation, insulin-sensitizing agents
should reduce restenosis and MACE in T2DM, and trial evidence supports this. In the
POPPS trial, 97 T2DM patients receiving bare-metal stents were randomized to
pioglitazone or control; target lesion revascularization was lower with pioglitazone
(12.5% vs. 29.8%), and intravascular ultrasound showed a smaller neointimal index,
supporting a direct anti-proliferative rather than purely glycemic effect [18]. A

subsequent meta-analysis confirmed that thiazolidinediones, particularly pioglitazone,
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reduce ISR, target lesion revascularization, and MACE after PCI without increased
cardiovascular risk [19].

SGLT2 inhibitors (SGLT2i), which lower glucose independently of insulin and show
pleiotropic vascular effects, have drawn more recent attention. A meta-analysis of 8
observational studies (24,229 T2DM patients with myocardial infarction undergoing
PCI) found SGLT2i use associated with lower all-cause mortality, cardiovascular
mortality, MACE, heart-failure hospitalization, stroke, and acute kidney injury, though
repeat revascularization did not differ significantly [20], suggesting SGLT2i act mainly
through hemodynamic, myocardial, and renal mechanisms rather than a direct anti-
restenotic effect—though this evidence remains observational.

Together, these data support IR as a modifiable therapeutic target after PCI in T2DM,
not merely a prognostic marker. However, evidence is fragmented across agent classes,
endpoints, and stent generations, and no trial has prospectively used TyG-defined risk
strata to select patients for intensified insulin-sensitizing or SGLT2i therapy.

Future directions

Four priorities would advance this field: (1) prospective, multi-ethnic studies outside
East Asia to test whether TyG-outcome associations and thresholds generalize across
healthcare systems and diets; (2) combined biomarker panels integrating a metabolic
index (TyG), an inflammatory marker (CAR), and potentially a metabolomic
signature—biologically plausible given their partial mechanistic overlap, but
empirically untested as a unified model; (3) a prospective trial randomizing TyG-defined
high-risk T2DM patients to intensified pioglitazone, SGLT?2i, or standard care, bridging
the retrospective biomarker literature with the older, smaller pioglitazone restenosis
trials; and (4) mechanistic imaging studies directly comparing SGLT2i's mortality/heart-
failure benefit against pioglitazone's anti-proliferative effect, to clarify whether these

agents act through overlapping or distinct vascular pathways.
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Insulin resistance is a mechanistically plausible and empirically supported contributor
to excess cardiovascular risk after PCI in T2DM, acting through impaired endothelial
nitric oxide signaling, vascular smooth muscle proliferation, and disordered vascular
healing. Among available surrogates, the TyG index has the strongest evidence base—
independently associated with mortality, MACE, ISR, and repeat revascularization,
outperforming TG/HDL-C and METS-IR, and improving discrimination when
combined with GRACE—and can be calculated at no added cost from routine
preprocedural labs, making it a practical adjunctive tool for identifying diabetic patients
who may warrant closer follow-up or more intensive management. Complementary
inflammatory and metabolomic markers capture additional prognostic information,
pointing toward multi-biomarker models as a future direction. Trial data with
pioglitazone and observational data with SGLT2 inhibitors indicate that IR is a
modifiable target, not merely a passive marker. Nonetheless, the evidence remains
predominantly observational, retrospective, geographically concentrated in East Asian
cohorts, and without a consensus TyG threshold. Prospective, externally validated, and
ideally interventional studies are needed before IR indices can be formally integrated
into post-PClI risk stratification and treatment-selection algorithms in T2DM.
References

1. Zhuo X, Zhang C, Feng J, Ouyang S, Niu P, Dai Z. In-hospital, short-term and long-
term adverse clinical outcomes observed in patients with type 2 diabetes mellitus vs non-
diabetes mellitus following percutaneous coronary intervention: a meta-analysis
including 139,774  patients.  Medicine  (Baltimore).  2019;98(8):e14669.
d0i:10.1097/MD.0000000000014669

2. Noman A, Balasubramaniam K, Alhous MHA, Lee K, Jesudason P, Rashid M,
Mamas MA, Zaman AG. Mortality after percutaneous coronary revascularization: prior
cardiovascular risk factor control and improved outcomes in patients with diabetes
mellitus. Catheter Cardiovasc Interv. 2017;90(3):380-389. doi:10.1002/ccd.26882

2
@ INNOPUBLICATION.COM l




JOURNAL OF CLINICAL AND FUNDAMENTAL MEDICAL RESEARCH
VOLUME-1, ISSUE-7, 2026

3. Rask-Madsen C, King GL. Mechanisms of disease: endothelial dysfunction in insulin
resistance and diabetes. Nat Clin Pract Endocrinol Metab. 2007;3(1):46-56.
doi:10.1038/ncpendmet0366

4. Di Pino A, DeFronzo RA. Insulin resistance and atherosclerosis: implications for
insulin-sensitizing agents. Endocr Rev. 2019;40(6):1447-1467. doi:10.1210/er.2018-
00141

5. Yang DR, Wang MY, Zhang CL, Wang Y. Endothelial dysfunction in vascular
complications of diabetes: a comprehensive review of mechanisms and implications.
Front Endocrinol (Lausanne). 2024;15:1359255. doi:10.3389/fendo.2024.1359255

6. Ma X, Dong L, Shao Q, Cheng Y, Lv S, Sun Y, Shen H, Wang Z, Zhou Y, Liu X.
Triglyceride glucose index for predicting cardiovascular outcomes after percutaneous
coronary intervention in patients with type 2 diabetes mellitus and acute coronary
syndrome. Cardiovasc Diabetol. 2020;19(1):31. doi:10.1186/512933-020-01006-7
7.Zhu Y, Liu K, Chen M, Liu Y, Gao A, Hu C, Li H, Zhu H, Han H, Zhang J, Zhao Y.
Triglyceride-glucose index is associated with in-stent restenosis in patients with acute
coronary syndrome after percutaneous coronary intervention with drug-eluting stents.
Cardiovasc Diabetol. 2021;20(1):137. doi:10.1186/s12933-021-01332-4

8.Guo X, ShenR, Yan S, Su 'Y, Ma L. Triglyceride-glucose index for predicting repeat
revascularization and in-stent restenosis in patients with chronic coronary syndrome
undergoing percutaneous coronary intervention. Cardiovasc Diabetol. 2023;22(1):43.
d0i:10.1186/s12933-023-01779-7

9. Chen Q, Xiong S, Zhang Z, Yu X, Chen Y, Ye T, Yang S, Qi L, Chen X, Liu H,
Zheng J, Cai L. Triglyceride-glucose index is associated with recurrent revascularization
in patients with type 2 diabetes mellitus after percutaneous coronary intervention.
Cardiovasc Diabetol. 2023;22(1):287. doi:10.1186/s12933-023-02011-2

10. He J, Song C, Yuan S, Bian X, Lin Z, Yang M, Dou K. Triglyceride-glucose index

as a suitable non-insulin-based insulin resistance marker to predict cardiovascular events

/ /

22

@ INNOPUBLICATION.COM




JOURNAL OF CLINICAL AND FUNDAMENTAL MEDICAL RESEARCH
VOLUME-1, ISSUE-7, 2026

in patients undergoing complex coronary artery intervention: a large-scale cohort study.
Cardiovasc Diabetol. 2024;23(1):15. doi:10.1186/s12933-023-02110-0

11. Wang YF, Kong XH, Tao HM, Tao L. The impact of triglyceride-glucose index on
the prognosis of post-PCl patients-a meta-analysis. Front Cardiovasc Med.
2024;11:1396865. doi:10.3389/fcvm.2024.1396865

12. Ma J, Wu P, Ma S, Ma X, Jin P, Jia S. The triglyceride-glucose index is associated
with no-reflow phenomenon in STEMI patients with type 2 diabetes after percutaneous
coronary intervention. Front Cardiovasc Med. 2024;11:1386318.
doi:10.3389/fcvm.2024.1386318

13.QinZ, Xu S, YuanR,Wang Z, Lu Y, Xu Y, Lv Y, Yu F, Bai J, Zhang H, Zhang L,
Zhang J, Tang J. Combination of TyG index and GRACE risk score as long-term
prognostic marker in patients with ACS complicated with T2DM undergoing PCI.
Diabetes Metab Syndr Obes. 2022;15:3015-3025. d0i:10.2147/DMS0O.S376178

14. Pang S, Miao G, Zhou Y, Du Y, Rui Z, Zhao X. Addition of TyG index to the
GRACE score improves prediction of adverse cardiovascular outcomes in patients with
non-ST-segment elevation acute coronary syndrome undergoing percutaneous coronary
intervention: a retrospective study. Front Cardiovasc Med. 2022;9:957626.
doi:10.3389/fcvm.2022.957626

15. Wang XB, Cui NH, Liu XN. A novel 6-metabolite signature for prediction of clinical
outcomes in type 2 diabetic patients undergoing percutaneous coronary intervention.
Cardiovasc Diabetol. 2022;21:126. doi:10.1186/s12933-022-01561-1

16. LiJ, Zhu P, Li Y, Yan K, Tang X, Xu J, Yang W, Qiao S, Yang Y, Gao R, Xu B,
Yuan J, Zhao X. A novel inflammatory biomarker, high-sensitivity C-reactive protein-
to-albumin ratio, is associated with 5-year outcomes in patients with type 2 diabetes who
undergo percutaneous coronary intervention. Diabetol Metab Syndr. 2023;15:14.
d0i:10.1186/513098-022-00977-9

23

@ INNOPUBLICATION.COM

/ /



JOURNAL OF CLINICAL AND FUNDAMENTAL MEDICAL RESEARCH
VOLUME-1, ISSUE-7, 2026

17. Liu X, Tan Z, Huang Y, Zhao H, Liu M, Yu P, Ma J, Zhao Y, Zhu W, Wang J.
Relationship between the triglyceride-glucose index and risk of cardiovascular diseases
and mortality in the general population: a systematic review and meta-analysis.
Cardiovasc Diabetol. 2022;21(1):124. doi:10.1186/s12933-022-01546-0

18. Takagi T, Okura H, Kobayashi Y, Kataoka T, Taguchi H, Toda I, Tamita K,
Yamamuro A, Sakanoue Y, Ito A, Yanagi S, Shimeno K, Waseda K, Yamasaki M,
Fitzgerald PJ, Ikeno F, Honda Y, Yoshiyama M, Yoshikawa J; POPPS Investigators. A
prospective, multicenter, randomized trial to assess efficacy of pioglitazone on in-stent
neointimal suppression in type 2 diabetes: POPPS (Prevention of In-Stent Neointimal
Proliferation by Pioglitazone Study). JACC Cardiovasc Interv. 2009;2(6):524-531.
doi:10.1016/}.jcin.2009.04.007

19. Zhou X, Chen S, Zhu M, Hua J, Dai J, Xu X, Qiu Y, Mao W. Different effects of
thiazolidinediones on in-stent restenosis and target lesion revascularization after PCI: a
meta-analysis of randomized controlled trials. Sci Rep. 2017;7(1):14464.
d0i:10.1038/s41598-017-14873-0

20. Ansari HUH, Samad MA, Mahboob E, Zulfigar E, Qazi SU, Ahsan A, Ahmed M,
Ahmed F, Ahmed R, Ali S, Alam M, Rana JS, Fonarow GC. Sodium-glucose
cotransporter 2 inhibitors in patients with type 2 diabetes and myocardial infarction
undergoing percutaneous coronary intervention: a systematic review and meta-analysis.
Am J Prev Cardiol. 2024;21:100927. doi:10.1016/j.ajpc.2024.100927

24

@ INNOPUBLICATION.COM

/ /



JOURNAL OF CLINICAL AND FUNDAMENTAL MEDICAL RESEARCH
VOLUME-1, ISSUE-7, 2026

TRANSFORMATION IN PEDIATRIC CARDIOLOGY: THE
IMPACT OF EARLY (PRENATAL) DETECTION OF
CONGENITAL HEART DEFECTS ON INFANT SURVIVAL

To’xliyeva Oysha Mansur qizi
student, KIUT
Scientific supervisor: Musayeva Shahlo Najatovna
Teacher and assistant, KIUT
Abstract
This article highlights the role of critical congenital heart defects (CCHD) in
neonatal mortality and the vital importance of its early detection. The primary feature of
CCHD is “ductus-dependence.” In the womb, fetal blood bypasses the non-functioning
lungs through the ductus arteriosus, which normally closes within 24-48 hours after
birth. In infants with CCHD, this closure triggers the disease, leading to progressive
cyanosis, cardiogenic shock, circulatory failure, tachy-systolia, shortness of breath,
hypoxia, and metabolic acidosis. The article explains the origins, signs, and risk factors
of CCHD, as well as how cardiological transformation affects patient survival.
Keywords
CCHD, cardiological transformation, cyanosis, multifactorial, genetics and
chromosome, NKX2-5, GATA4, TBXS5, Prostglandin E1.

HNEAUATPUUYECKAS KAPANOJIOTUSA B TPAHC®OPMAIINN: BIIMSAHUE
PAHHEI'O (ITPEHATAJIBHOI'O) BBISIBJIEHUSA BPOX/IEHHbBIX
IMOPOKOB CEPAIA HA BBI’KUBAEMOCTH HOBOPOXJIEHHbBIX

Toxamnea Oiima Mancyp ku3u - crygentka KIUT

Hayunbiii pykoBoautenb: Mycaesa lllaxiao HasxkatoBHa - accuctent, KIUT
AHHOT&HI’IH. B cratne OCBCIIACTCA POJIb KPUTHYCCKHX BPOKICHHBIX ITOPOKOB
cepana (KBIIC) B cTpykType cMEpPTHOCTH HOBOPOXKICHHBIX U )KM3HEHHAsI BAXKHOCTh UX

panHero BbisiBiIeHHs. OcHOBHOM ocobeHHocThI0 natonoruu KBIIC sBnsercs «ykryc-
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3aBUCHUMOCTBY» (3aBUCHMOCTH OT apTepPHAIBHOTO MPOTOKa). BHYTpHMyTpOOHO KpPOBBL
UPKYJIUPYET B 00XOJ JIETKHUX 4Yepe3 CIelUalbHBIA apTepualbHbiii mpoTok (ductus
arteriosus). ITocne pokeHMs JAHHBIA MPOTOK €CTECTBEHHBIM 00pa30M 3aKpBIBACTCS B
teuenne 24-48 yaco. VY nereit ¢ KBIIC 3a06o0eBanre HaUMHACTCS UMEHHO C 3aKPBITHS
ATOTO TPOTOKA U COMNPOBOXKIACTCS BBIPAXKEHHBIM MOCHHEHHEM (IIMAHO30M),
KapAUOTCHHBIM IIOKOM, O,HBIHIKOﬁ, TUIIOKCHEN 1 METa0OINUYECKUM alrina030M. B cratbe
Pa3bACHAIOTCA IMPOUCXOKACHUC, KIIMHHUYCCKHUC ITPHU3HAKH, Q)aKTOpBI PHUCKaA KBHC, a
TAKKC BJIIMAHNUC KapAUOJOTrHICCKOTO JICUCHUSA Ha IMOKA3aTCJIN BBIZKUBACMOCTH.

KiaoueBsle caoBa: KBIIC, kapnuonorudeckas tpaHchopmaius, IMaHO3,
MynbTU(AaKTOpHANBHBIA, TeHeTuka u xpomocoMa, NKX2-5, GATA4, TBXS,
[Ipocrarmanaun E1.

PEDIATRIK KARDIOLOGIYADA TRANSFORMATSIYA: TUG*MA YURAK
NUQSONLARINI ERTA (PRENATAL) ANIQLASHNING CHAQALOQLAR
YASHOVCHANLIGIGA TA’SIRI

To’xliyeva Oysha Mansur qizi - KIUT talabasi
IImiy rahbar: Musayeva Shahlo Najatovna - Yordamchi o’qgituvchi, KIUT
Annotatsiya. Magolada kritik tug’ma yurak nugsonlarining (TYUN) vyangi
tug’ilgan chagaloglar o’limidagi o’rni va uni erta aniglashning hayotiy ahamiyati
yoritilgan. TYUN patologiyasining asosiy xususiyati “arterial yo’lga bog’liglik”dir
(ductus dependent). Homila o'pkasi rivojlanish davrida gon maxsus arterial yo'l (ductus
arteriosus) orqgali o’pkani aylanib o’tadi. Tug’ilgach, bu yo’l 24-48 soatda tabiiy
yopiladi. TYUN bilan tug’ilgan bolalarda kasallik aynan shu yo’l yopilishi bilan
boshlanib, kuchli ko’karish (sianoz), kardiogen shok, nafas qisilishi, gipoksiya va
metabolik atsidozga sabab bo'ladi. Magolada TYUNning kelib chigishi, belgilari, xavf

omillari va kardiologik davolashning omon qolish darajasiga ta’siri tushuntirilgan.
Kalit so'zlar: TYUN, kardialogik transformatsiya, sianoz, multifaktorial, genetika

va xromosoma, NKX2-5, GATA4, TBX5, Prostaglandin E1

/ /
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Tug ma yurak nugsonlari asosan genetika va xromosoma buzilishlarida, onaga
bog’lig ekzogen omillarda, ekalogik va endemik omillarda yuzaga keluvchi patologiya
hisoblanadi. Bu holatlar ta’sir o’tkazganda kasallik rivojlana boshlaydi. Xromosoma va
genetik buzilishlari: bunday holatda xromosoma anomaliyalari. Daun sindromi (Triso-
miya 21) bo’lgan bolalarning deyarli 50% da yurak nugsonlari (asosan, bo’Imachalararo
va gorinchalararo to’siq nugsonlari) uchraydi. Shuningdek, Edvards sindromida (18-
trisomiya) kasallik bilan tug’ilgan chagaloglarning 90 % dan ortig’ida TYUN kuzatiladi.
Ko pincha gorinchalararo (VSD) yoki arterial yo’lidagi (PDA) anomaliyalari uchraydi.
Patau sindromida (13- trisomiya) tug’ligan bolalarning 80% da yurak nugsonlari
aniglanadi. Terner sindromi (monosomiya X) 30% dan 50% gacha yurak- gon tomir
tizimida uchraydigan aorta koarktatsiyasi (aorta torayishi), 2 tabagali aorta klapni
(BAV) va chap tomonlama nugsonlar ko’p kuzatiladi. Genetik mutatsiyalarda yurak
to’siglari va klapnlari rivojlanishini boshgaruvchi NKX2-5, GATA4, TBX5 maxsus
genlar traskripsiya faktorlari (boshgaruvchi ogsillar) deyiladi. Ular DNK ning
gismlariga birikib, yurak hujayralarining gachin va gayerda ko’payishi, gaysi tomomga
garab o’sishi kerakligini belgilaydi. Bu genlar birgalikda, o’zaro zanjir shaklida ishlaydi.

oNKX2-5 va GATA4 genlari yurak mushak hujayralarining (kardiomiotsitlar)
to’g’ri shakllanishini va ixtisoslashuvini ta’minlaydi.

¢TBX5 geni yurak kameralari (bo’Imacha va gorinchalar) hamda ularni ajratib
turuvchi to’siglarning o’sishiga ma’suldir.

Ular bir-birlari bilan bog’lanib, yurak klapnlari hamda to’siglarini hosil giluvchi
genlar guruhini faollashtiradi. TYUN holatlarining deyarli 80% dan ortig’ni
multifaktorial hisoblanadi. Ikkala holatda ham buzilishlar homila shakllanayotgan
paytida hujayralarning bo’linishi va differensiallanish holatini buzadi.

1. Onaga bog’lig omillar: Homiladorlikning ilk haftalarida onaning
salomatligi va turmush tarzi alohida ro’l o’ynaydi.

eIntrauterin (ona qornidagi) infeksiyalar: homiladorlikning dastlabki oylarida
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onaning Rubella (gizilcha), Sitomegalovirus (CMV), gerpes yoki toksoplazmoz bilan
kasallanish homila yuragiga bevosita toksik ta’sir ko’rsatadi. Embriogenezning 3-
haftasidan 8-haftasigacha bo’lgan davr “yurak rivojlanishing kritik davri” deb ataladi.
Ona organizmidagi har ganday o’g’ir toksik infeksiya Rubella virusi yurakning gistologik
asosini quruvchi neyral naycha (neural crest) hujayralari migratsiyasini buzadi. Bu esa
bevosita aorta va o’pka arteriyasining no’tog’ri shakillanishiga sabab boladi.

eOnadagi somatik kasalliklar: Dekompensatsiyalangan qandli diabet (gonda
shakarning yuqori darajada miqdori oshib ketishi) bilan o’g’rigan onalardan tug’ilgan
bolalarda gipertrofik kardiomiopatiya (yurak mushaklarining g’ayritabily darajada
galinlashishi) va aorta transpozitsiyasi xavfi bilan bolaning tug’ilishi bir necha barobar
yugori bo’ladi. Yana bunga onaning homiladorlik davridagi gabul gilgan dorilari va
zararli omillari ham ta’sir ko’rsatadi.

2. Ekalogik va endemik omillar: Atrof- muhitning ifloslanishi va havodagi o’g’ir
metallar, pestitsidlar va sanoat chigindilarining yuqori konsentratsiyasi homila
hujayralarining bo’linish jarayoniga (apoptoz va migratsiya) salbiy ta’sir giladi. TYUN
rivojlanishida ekzogen( tashgi muhit) omillariga alohida urg’u berishgan. O’zbekiston
iglim sharoiti (yozdagi anomal issiq) va ayrim hududlardagi ekologik tanglik (Orolbo’yi
havzasi) ona organizmidagi surunkali gipoksiyani keltirib chigaradi. Bu esa
homiladorlikning rivojlanish davrida to’gimalarning metabolizmini buzib, yurak
to’siglari yopilmay golishiga olib keladi.

eQarindoshlar orasidagi nikoh: ya’ni yaqin garindoshlar orasidagi nikoh retsessiv
genlarning bir golipga tushishi va yurakda genetik nugsonlar uchrash ehtimolini keskin
oshiradi. Buning natijasida retsessiv mutant genlarning o zaro birikishi ehtimolini
oshirishi va bu genlar aynan yurak gon tomir Kklapnlari va to’siglari anomaliyalari
(displastik buzilishlarini) ilmiy asoslab berilgan.

Hozirgi davrda TYUNning oldini olish bo’yicha va bola tug’ilmasdan kasallikni

aniglash uchun ko’plab ishlar olib borilmogda. Pediatrik kardiologiyadagi amalga
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oshirilayotgan ishlar chagaloglar hayotini o’lim yogasidan saglab goluvchi va uning
butun umrlik tagadirini tubdan o’zgartituvchi transformatsiya bo’lib xizmat giladi. Bu
jarayonni 3 ta eng muhim bosgichda tushinish mumkin.

1. Tug’ilishning ilk soatlari: O’lim ko rsatkichining keskin kamayishi:

eFetal Echocardiography (Homila ExoKGsi) amerikalik shifokorlar Dr. Allan D.
Goldblatt tomonidan qo’llanilgan va keyinchalik mukammalashtirliga.Bu holatni
shunday garashimiz mumkinki homilasida o’g’ir yurak nugsoni borligini bilmagan ona
farzandini dunyoga keltirganda, bola tashqi ko’rinishdan sog’lom tug’iladi, ammo 24 —
48 soat ichida arterial yo’l (ductus arteriosus) yopilishi bilan kutilmaganda ko’kara
boshlaydi, nafas qgisishi tutadi va kardiogen shokka tushadi. Bunday holatda bolani
shifoxonaga olib kelguncha vaqt yo’qotiladi, miyada gipoksiya (kislorod yetishmasligi)
boshlanadi. Bu jarayonda transformatsiyaning ta’siri nugson ona qornida (18-22
haftalikda) ultrarovush skringi orgali homila yuragining 4 kameraki ko rinishi( four-
chamber view) va yirik tomirlar chigishi tekshirilganda nugson aniglansa, bola tug’ilishi
bilan unga darhol Prostaglandin E1 (PGE1) tomchilatib yuboriladi. Bu dori arterial
yo’Ini sun’iy ravishda ochiq tutib turadi. Natijada bola shok holatiga tushmaydi va
shifokorlar rejali tartibda operatsiyani amalga oshiradi, chagaloglik davridagi o’lim
xavfi bir necha barobar kamayadi. Tadgiqgotlar natijasida, prenatal aniglangan kritik
nugsonli chagaloglarning operatsiyaga yetib borishi va omon qolish ko’rsatkichi 85 —
90 % ni tashkil etadi. Kuzatiladigan shok tufayli bemor shifoxonaga kelguncha 25- 40
% vafot etardi. Keyinchalik usul qo’llanilgandan keyin ExoKG orqali tekshiriladi
boladagan holat tuzalgunicha nazorat ostiga olinadi.

eNeonatal Pulsoksimetril Skrining — hech ganday murakkab asboblarsiz, oddiy
pulsoksimetr datchigining chagalogning qo’l va oyog’iga tagish orgali qgondagi kislorod
miqgdorini o’Ichash usulidir. Usulni joriy etishda Amerika Pediatriya Akademiyasi va
Dr. Gerard Martin yetakchilik gilgan, 2011 yillardan boshlab mamalakatlarda joriy etila

boshlagan va bu usul yurtimizda ham so’ngi yillarda joriy etilmogda. Tekshirish
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davomida saturatsiya (SpO2) 95% dan past bo"lsa yoki qo’l bilan oyoqdagi ko’rsatkich
fargi 3 % dan oshsa, test “ musbat” hisoblanadi va bola darhol ExoKG ga yuboriladi.
Usul majburiy tarzda o’tkaziladi, TYUN sababli yuzaga kelgan holatlarda o’lim
ko rsatkichi 33% kamaygan. Bu tez aniglovchi va arzon usullardan biridir.

1. Operatsiya va undan keyingi holatlar:

Gibrid va Intervension Kardiologiya (Gibrid Jarrohlik)-Bu usul ko’krak gafasini
to’lig ochmasdan va sun’iy gon aylanish apparatiga (CPB) ulamasdan, gon tomir ichiga
kateter orgali kirib bajariladigan yoki kichik kesim orgali ham xirurgik, ham rentgen-
endovaskulyar usullarni birlashtirgan gibrid operatsiyalardir. Gibrid kardiologiya
konsepsiyasi ilk bor 1990-yillarda taklif etilgan bo’lsa-da, chagaloglarda gibrid
amaliyotlarni (aynan chap yurak gipoplaziyasida) tizimli va muvaffaqiyatli joriy etgan
markaz — AQShdagi Columbus Children's Hospital (ohirgi yillarda Nationwide
Children's, Kolumbus jamoasi, 2005-yil) hisoblanadi. Asosan gaysi holatlarda
qo’llaniladi:Vazni o‘ta kam (2 kg dan kam) va ochiq yurak operatsiyasini ko’tara
olmaydigan nimjon chagaloglarda.Kritik aorta stenozi (aorta klapanining qattiq
torayishi).Ochiq arterial yo’Ini ochig goldirish uchun unga stent qo’yish zarur
bo‘lganda.Bo’lmachalararo to’signi kengaytirish (Rashkind amaliyoti) zarur bo‘lgan
holatlarda. Tuzalib ketish va hayotni saglab golishga ta’siri:

Chagalog sun’iy gon aylanish apparatining og’ir asoratlaridan (miya va
buyraklarning gipoperfuziyasi, tizimli yallig’lanish) himoyalanadi. Ushbu kam jarohatli
vagtinchalik amaliyot bolaga 6-12 oy davomida jismoniy o’sish va vazn yig’ish
imkonini beradi. Shundan so’ng bola radikal (to’liq davolovchi) operatsiyaga olinadi.
Gibrid usul go’llanilganda, eng og’ir nugson hisoblanuvchi chap yurak gipoplaziyasi
bor bolalarning ikkinchi bosgich operatsiyasigacha yashab berish ko’rsatkichi 83-85%
gacha ko’tariladi. llgari bunday bolalarning deyarli barchasi vafot etardi. Gibrid
amaliyoti o’g’ir ochigq operatsiyani chetlab o’tadi va jarrahlik muvafagiyatli o’tishi

uchun bolaning holatini ham ta’minlab beradi.
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2. Hayot sifatlik va nevrologik salomatlik:

Kardiologik transformatsiyaning eng kata yutig’i- bu nafagat bolaning yuragidagi
nugsonlarni davolash emas, balki uni to'lagonli tarzda ota- onasi bag’riga va jamiyatga
gaytarishdir. Sohada gilinayotgan ishlardan asosiysi miyani asrash- bola tug’ilganda
shok va og’ir gipoksiyani boshdan kechirmasa, uning bosh miya to’gimalari va
neyronlari shikastlanmaydi. Bunday holatlarning oldini olish uchun amaliy mashglar va
nazoratlar olib boriladi. Natijada, kelakakda bunday nugson bilan tug’ilgan bolalarda
aqliy rivojlanish pastligi, nutg va xotirasi o’z sog’lom tengdoshlaridan farq gilmasligini
ta’minlab beradi. Amaliyotlar so’ng, kritik yurak nugsoni bilan tug’ilgan chagaloglarda
1 yoshgacha yashab ketish jarayoni 67% ni tashkil etayotgan bo'lsa, transformatsion
usullardan keyin 90% gacha ko’tarilgan. Transformatsion usullar bizning vagtdan
yutishimizga, chagaloq organlarini sog’lom holatda asrab qolishga va ota — onasiga
to’g’ri tarzda tushintirilishda o’z imkoniyat eshiklarini ochmoqda.

Pediatrik kardiologik transformatsiya tibbiyotni “kasallik asoratlari bilan
kurashish” bosgichidan “asoratlarni oldindan boshqarish va bartaraf etish” bosqgichiga
olib chiqdi. Bu esa har yili minglab chagaloglarning hayotini saglab golish bilan birga,
ularga to’laqonli va sog’lom kelajak hadya etmoqda.Kritik TYUN kelib chigishini to’liq
to’xtatib bo’lmasada, uning xarakterli klinik belgilarini (sianoz, shok) prenatal davrda
bilsak, bola tug’ilgan soniyalardanoq davolash rejasini tayyorlab qo’yish
mumkin.Gipoksik krizisni oldindan boshgarib beradi, ko’plab kritik nugsonlar tabiatiga
ko’ra “duktusga bog’liq” (ductus dependent) hisoblanadi. Prenatal diagnostika (Fetal
ExoKG) yordamida nugsonning ona gornidayoq aniglanishi va tug’ilish zahoti arterial
yo’Ini ochiq tutuvchi Prostaglandin E1 (PGEL) terapiyasining boshlanishi chagalogni
kardiogen shok va gaytmas gipoksik asoratlardan asraydi. Bu amaliyot fojiali krizisni
rejali va bargaror klinik jarayonga aylantiradi.Morfologik omon golish va uzoq muddatli
hayot sifati yaxshilash, prenatal tashxis qo’yilgan bolalarda operatsiyadan keyingi 1

yillik yashovchanlik ko’rsatkichi 90% gacha ortadi. Eng muhimi, go’dak organizmi
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uzoq vaqt kislorod yetishmasligini boshdan kechirmagani sababli, uning markaziy nerv
tizimi neyronlari shikastlanishdan saglanib qoladi va bola kelajakda tengdoshlari kabi
to’lagonli agliy va jismoniy hayot kechiradi.Rivojlanayotgan mamlakatlar uchun
igtisodiy optimal model sifatida erta tashxis qo’yish, tug’urugxonalarda joriy etiladigan
arzon va tezkor neonatal pulsoksimetrik skrining yashirin nugsonlarni erta bosgichda
aniglash va chagaloglar o’limini deyarli 33% ga kamaytirish imkonini beruvchi eng
samarali “oltin formula” hisoblanadi.Pediatr-klinitsistlar va sog’ligni saglash
tashkilotchilari uchun Kkardiologik transformatsiya o’lim xavfi yugori bo’lgan
chagaloglarga nafaqat birinchi soatlardagi hayotni, balki butun umrlik sog’lom kelajakni
kafolatlovchi eng ingilobiy tibbiy yondashuvdir. Pediatrik kardiologiyaning rivojlanishi
hayotimizning mazmuni va baxti hisoblangan farzandlarimizni hayotga gaytaruvchi yo’l
bo’lib xizmat giladi.
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OPTIMIZATION OF SURGICAL TREATMENT METHODS FOR
THORACIC SPINE INJURIES
Isakov B.M.

Xasanov J.K.
Andijan State Medical Instituted
Abstract
Objective: To optimize surgical treatment methods for thoracic vertebral injuries.
Materials and methods: Forty-three patients with thoracic vertebral fractures were
studied. There were 31 males (72.1%) and 12 females (27.9%). The age ranged from 18
to 60 years, with 29 patients (67.4%) aged between 25 and 45 years. All patients were
admitted within 3-6 hours after trauma. The main cause of injury was fall from height.
Uncomplicated fractures were diagnosed in 27 (62.8%) patients and complicated
fractures in 16 (37.2%) patients. Diagnostic methods included radiography, MSCT,
MRI, clinical and biochemical examinations. Percutaneous vertebroplasty was
performed in 17 patients, while 26 patients underwent transpedicular fixation with
ligamentotaxis.
Results: Positive clinical and radiological outcomes were obtained in both groups. Better
correction of vertebral deformity was observed after transpedicular fixation.
Conclusions: Surgical strategy should be individualized according to fracture severity
and neurological status.
Keywords
thoracic spine, compression fracture, vertebroplasty, transpedicular fixation,
ligamentotaxis.
KYKPAK YMYPTKAJIAPH INKACTJAHUIJIAPHUJIA " KAPPOXJINK
JABOJIAII YCYJIVTAPUHU OIITUMMU3ALIUAJIALLL
NCAKOB b.M., XACAHOB K.K.

AHJIWKOH 1aBJIaT TUOOMET MHCTUTYTH.
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AHHOTALIUA

Makcan. Kykpak yMmypTKanzapu KOMIPECCHOH CHHMILIApHUJIA >KAPPOXJIMK JaBOJIAll
YCYJUTApUHUHT caMapaopIUTruHu 0axoJall Ba yIapHU ONTUMAILIAIITUPHILL
Marepuan Ba ycymiap. Tagkukorra 43 Hadap O6emop xuputungu. lllymapgan 31
Hadapu (72,1%) spkax Ba 12 Hadapu (27,9%) aénnap 6ynran. bemopnapaunr émm 18
naH 60 émrava 6ynu0, ynapHuHT akcapustd — 29 Hadap (67,4%) 6emop 25-45 &m
opanuruna O6ynran. bapua 6emoprnap TpaBMagaH KeWuHru OupuH4YM 3—6 coar M4Haa
CTalMOHapra KeJaTupuirad. TpaBMaHUHT acocuil cababu kararpaBMa XUcoOJianraH. 27
Hadap (62,8%) 6emopna acopatinanmaras, 16 nadap (37,2%) 6emopaa acopaTiaHra
yMypTKa TaHaCH CUHUIIM aHUKJIaHrad. Jmarnoctuka penrrenorpadus, MCKT, MPT,
KJIIMHUK Ba OMOKMMEBUU TaxJWJUIap OpKajiud amanra ommupwiaud. 17 Hadap Gemopra
nepKyTaH BepTeOporuiactuka, 26 Hadap Oemopra TpaHCHETUKYJsp ¢uUKcalus Ba
JUTaMEHTOTAKCUC KYIJTAHUIIIH.

Hatmxkanap. Mkkana ycyn XaMm sIXIIM KIMHUK HaTwkaimap Oepau. TpaHCOEauKyIsip
dukcamus TypyxXujga yMypTKa TaHacu OaJlaHJJIMTHHU THUKJIAIl Ba KUGOTHK
nedopmManusiHu 6apTapad FTUIT KYpcaTKUUJIapu I0OKOpH OViIau.

Xynoca. Jlaponaii yCyJuHU MIUKACTIAHUII Japa)kacy Ba HEBPOJIOTHK XOJaT/IaH Kearo
YyuKUO TaHJall KYKpaK YMypTKaJlapu MIMKACTIaHULUIApUAA SXIIA (QYHKIMOHAT
HaTWXaapra pUIIUIT UMKOHUHU Oepajiu.

Kamut cy3map: kykpak yMypTKacd, KOMIIPECCHOH CHHHIL, BepTEOpPOILIacTHKA,
TpaHCHEAUKYJISIp PUKCALMS, TUTAMEHTOTAKCHC.

AHHHOTAIHA

Llenp uccnenoBaHuss — ONTHUMH3UPOBATh XUPYPTUYECKOE JIEUEHUE MOBPEXKICHUN
TPYJIHBIX TI03BOHKOB IIYTEM CPAaBHUTEJIBHOW OLIEHKH COBPEMEHHBIX METOJIOB
cTaOuIn3anuu.

Marepuain u metoabl. O6cnenoBano 43 manueHTa ¢ MOBPEXKIACHUSIMU TPYAHOTO OT/AeIa

nmo3BoHOYHHKA. MyxunH Osuto 31 (72,1%), xenmmH — 12 (27,9%). Bo3spacr
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nanueHToB cocTaBmil OT 18 10 60 jeT. OCHOBHYIO IpyMITy COCTaBUIM MalMeHThl 25—45
et — 29 (67,4%). Bce OonbpHBIE MOCTYNWIM B MEpBbie 3—6 4acoB IMOCJE TPaBMBI.
OCHOBHOII TIPUYMHOM TpaBMbl SBWJIACH KararpaBMa. HeoCIOKHEHHBIE MEPETOMBI
BbIsiBIIEHBI Yy 27 (62,8%), ocnoxknennsie — y 16 (37,2%) nanuenTtoB. Mcnoas30BaHbl
pentredorpadusi, MCKT, MPT, knmuandeckue u OMOXUMHYECKUE ucciaenoBanus. B 17
Clyyasix BBINIOJIHEHA YpECKOXkHasi BepreOporiacTuka, B 26 ciydasx —
TpaHCHEAUKYJIIpHas PUKcaIUs ¢ TUTaMEHTOTAKCHCOM.
PesynbpraThl. OTMEUEHO  yiAydllleHHE KIMHUYECKUX U PEHTTEHOJOTUYECKUX
nokazateneid B obOeux rpynmnax. Hambomnee BbIpakeHHas KOPpEKIus aepopManuu
JOCTUTHYTA MPU UCTI0JIb30BAHUM TPAHCHEAUKYIISIPHON (hUKCAIIUH.
BriBoabl. BeiOop MeTona XUpPypruyeckoro JieUeHHUs JOJDKEH OCHOBBIBATHCS Ha
XapaKkTepe MOBPEKACHUS U HATMYUU HEBPOJIOTUUECKUX OCJIONKHEHUH.
KitoueBble cnoBa: rpylHOM OTHEN TMO3BOHOYHMKA, KOMIPECCHOHHBIM MEpeoM,
BEpPTEOPOIIIACTHKA, TPAHCTICIUKYJIISIpHAs (PUKCAITHS.
Kupum
Kykpak ymypTKacH MIMKaCTIaHULIIAPU TassHY-XapaKaT TU3MMU >KapoXaTiapyu opacuaa
MyXHM VpHUH Jrajutaiiad. AWHUKCa, OalaHIJIMKIAaH WUKWIHMII HATWXKacuja Keauo
YUKKaH KOMIIPECCHOH Ba TOPTJIOBUM CHUHUILIAP YMYpPTKAa MOFOHACUHUHI aHATOMUK
OyTynnuruHa Oy3ald XamJla HEBPOJOTHMK acopariiapra OO KEJIWIId MYMKHH.
3aMOHaBHUH KAPPOXJIUK TEXHOJOTUSIAPUHUHT PUBOXIIAHWINNA MHUHUMAT WHBA3HB Ba
cTabun (dukcanus yCyJUIApUHU KEHI KYJIall MMKOHUHU OepMokda. bupok kaiicu
YCYJIHU KYJUTalll Macajacu Xajli Xam J1013apo 0yimb KoaMoKaa.
MarepuaJ Ba TEKIIMPHUII YCYJLJIAPH

TaakuKoTra KyKpak yMypTKajiapy IIMKACTIAHUIIM OWIaH naBoiaHran 43 Hadap
oemop kuputwiad. Ynapaan 31 nadapunu (72,1%) spkaknap, 12 nadapunu (27,9%)
aéllap TalKWI ATAM. OpKakjiap YIyHNIMHUHT IOKOPWIMTH Mas3Kyp TypAaru

’KapOXaTIapHUHT acocaH MexXHAaT (aoNusATH Ba TPAHCIOPT XOAUcCalapu OwiaH

da
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OOFIMKJINTA XaMmJla XaB(UIM WII IIApOUTIapuAa KYMPOK SPKaKIap MIITUPOK ITHUIIN

OMIaH M30XJIaHaIH.

beMopJIapHUHT )KUHCH 0YHHYA TAKCUMJIAHUILMN.

Kaasaa 1

Kunc Counn %

DpKakiap 31 72,1
Aémnap 12 279
Kamu 43 100

bemopnapuunr €mu 18 émpan 60 €mraya 0ynu0, TaxJIMJI HAaTWXKaJlapura Kypa,

acocuiu KHCMHMHHU MCXHATTa J'IaéKaTJII/I aXO0JIM BaKHWJIapHW TAIKWUJI KAJIIH. XycycaH, 25—

45 €m opanurugaru 6emopiuap 29 nadapuu (67,4%) Tamkun >tau. by sca kykpak

YMYPTKAacCH KapoXaTJIapUHUHI aCOCaH UKTUCOIUMU (haosi axoJiM KaTjaaMuaa yUpalvHu

KypcaTaau.
Kansan 2

BemopaapHuHr ém 0yiinya TAKCUMJIAHUIIH.

Em rypyxn Conu %

18-24 &ém 6 13,9

2545 ém 29 67,4

46-60 &ém 8 18,7

Kamu 43 100

bapua Oemopnap ’kapoxaT oOJIraHJaH KEWWHTW Jactiadku 3—6 coaT wyuaa

HIOIIMJIMHY Tap3/ia CTallMoOHapra €TKU3WIAN. JPTa FOCHUTATU3AIMUS TAllIXUC KYWHII Ba

KApPPOXJUK TaKTUKACHMHM Te3Kop Oenruiam UMKOHUMHU Oepnau. bapua xonatiapna

OupuHuM OOCKMYIAa YMyMHH KIMHHUK KYpUK,

IrCMOAMHAMHUK XO0JAT MOHUTOPHUHI'Y aMaJil'a OIIIUPHIIIH.

TpaBmanuHr acocuii cababu kartaTpaBMa OYiHO,

HEBPOJIOTHK Oaxojiami xamja

akcapusiT OemMopiapa

OamaHAMMKIAH WHUKWIMII HATW)KAcHJa KYKpaK yMYPTKacH KOMIIPECCHOH —EKH
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NOPTJIOBYM CUHMIIIAPU Ky3aTWIIu. AWpum Oemopiapaa Hyn-TpaHCHopT Xoaucanapu
Ba OFUP JKHCM TabCUPHU HATUKACU]IA KAPOXAT KANJ STUIIH.

bapua Gemoprnapra Kyiiugaru TeKIIMPyBIap YTKA3WIIU: CHOHAUIOTpadUs UKKU
npoekiusaa; MyiasTucnupan kommbiotep Tomorpadusicu (MCKT); marHuT-pe3oHanc
tomorpadus (MPT); ymymuii KOH TaXJIWIN; YMyMUN CUAIUK TaXJIUIH; OMOKUMEBHIMA

KOH TaXJIWJIW, KoaryJjaorpamma.

Kansan 3
HInkacTaaHUII JTOKAJIU3ANUICH.

Cerment Conn %

Th9 7 16,3
Th10 5 11,6
Thil 11 25,6
Th12 20 46,5
Kamm 43 100

[IIukacTIaHWIIT TOKATM3AIUSACUHN TaXJIWJI KWW HATHKACH A DHT KYTI KapoxaT
Th12 ymyptkacu coxacuaa Ky3atuiran 6ynuo, 0y 20 nadap (46,5%) 6eMOpHH TalTKUI
k. Keituarun ypunna Thll coxacuparu skapoxamnap Kaiiag stuinau — 11 Hadap
(25,6%). Th9 Ba Th10 ymyptkanapuaa moc paBumaa 7 (16,3%) Ba 5 (11,6%) 6emopa
cuaum anmkiaaHad. Th11-Th12 coxacuma kapoxariap Kym ydpaiid MasKyp

CErMEHTHUHI KYKpak Ba Oesl yMypTKajapu ypracujaru OMOMEXaHUK YTHII 30HACU

SKaHJINTH OWJIaH TYIOIYHTUPUIIAOA.

Kansaua 4
CuHMII XyCYCHATH.
Typu Counn %
AcoparianMaras 27 62,8
AcopatnaHran 16 37,2
37
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Kamu 43 100
Kansaa 5
KoMnpeccnoH cCHHHMII Aapakajiapu.
Hapaxka Counn %
II napaxa 29 67,4
I mapaxxa 14 32,6
Kamm 43 100

Cunuil Typiapu TaxXJWiIM IMyHW Kypcatauku, 27 nHadap (62,8%) Oemopaa
HEBPOJIOTUK acopaTiiapcu3 KOMIpecCuoH cununuiap, 16 vadap (37,2%) 6emopaa sca
opka MHUS €KMW HEpPB WIIU3JIApU IIMKACTIAHUIIM OWIaH KEYyBUYM acopaTiaHTaH
cuHuIUIap MaBxyn 6yiaran. Kommpeccust napaxacu 0yitnyda Il napaskanu komnpeccruox
cununap 29 vadap (67,4%), l11 napaxanu cununuiap sca 14 nadap (32,6%) 6emopaa
AQHUKJIAHTaH.

bapua Oemopnapra craHgapt peHTreHorpaduss Owian Oup  Karopaa
MYJBTUCTIMPATT KOMIBIOTEp ToMorpaduscu YTKa3wiuO, yMypTKa TaHACUHUHT
napyajiaHuIl Japa)kacu, Komripeccusi (ou3u Ba OpKa JEBOpP XOJaTH OaxoJaH]Iu.
Maruut-pe3oHadc ToMorpadus opKajau opka Mus, OOFiaM anmapaTd Xamjaa FOMIIOK
TYKAMalap IMUKACTIAHUIIM aHUKIaHAu. KimHuk Ba 5aGopatop TeKIIMpyBiap
omepanus XaBpuHU Oaxojaml Xamja IEepUOTepalMoH TaW€prapiuk y4yH amaira
OIIUPUII]IH.

bemopnap sxapoxar XycycusTHTa Kapad WKKU Typyxra axpaTwiad. bupuHum
rypyxaaru 17 wnadap (39,5%) Oemopra mepkyTaH BepTeOpOIUIacTHKA Oa’KapuJIIu.
Ymly ycya acocaH HEBpOJOTHK acopamiapcu3, Il mapaxanu KOMIpPECCHOH
cuHuNUIapAa TaHnaHau. WkkuHum rypyxmarn 26 wHadap (60,5%) Oemopra
TPaHCTICAUKYJISIP (PUKCAIMs Ba JIUTAMEHTOTAKCHUC YCYJIU KYJUIaHUIAU. by ycyn kymipok

Il mapakanm, MOPTIOBYM Ba HEBPOJIOTHK acopaTiap OWiiaH KeuyBYM CHHHUIILIApIA

/ /

OakapuIIn.
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Kansaa 6
JaBoJsam ycyJiapu 0yin4a TaKCMMJIAHUILLL.
JaBosiam ycyiaun Counn %
[TepkyTan
BEpTEOpOIIACTHKA Y 39
TII® + nmuramenrorakcuc | 26 60,5
Kamu 43 100

Haruxanap Ba myxokama

Omnepanusagad KEHUHTH HATWKAJAPHA TaXJIWJI KUAJIUII UKKHA YCYJI XaM KIMHUK
KUXATIaH caMapalid SKaHJIUTUHU KypcaTAu. BUpOK >KapoXaTHUHT OFUPJIMIU Ba
IIMKACTIaHUII Typura Kapal yJIapHUHT a3auTukiapu papk KWIau.

[lepkyTan BepTeOpoIruiacThka Oakapuiran OemMopiapia onepanusiaH KEeHUHTH
OMpUHYM CyTKajIapAaéK OFpUK CUHAPOMUHUHT CE3UIapiIu KaMaluiiy Ky3aTiiau. VAS
mIKajlacu Oyiirya OFpUK MHTEHCUBJIUTU omepanus ojaunaH yprada 7,4+0,8 OaiHu
TAIIKWJ 3TraH Oyica, onepanusgan keinHn Oy kypcatkuu 2,1+0,4 Gayuiraya macaiiau.
By nement épmammupa yMmypTKa TaHacu M4YHa OapKapOPIUK XOCHJI KWJIMHUIIK Ba
MUKpXapakaTiapHUHT Oaprapad »Tunumu OwiaH uW30XJaHaau. bemopiapHUHT
aKCcapusATU OTepalUsiaH KeMUHTH OMPHHYM KYHUEK (PaoJUIalITUPWIIM Ba KyIIMMYa
KY4IH aHAJIbIEeTUKIIApTa dXTHEK KaMaiIn.

Kangsaa 7

VAS kypcaTKu4/JapyMHUHT JUHAMHKACH.

JOURNAL OF CLINICAL AND FUNDAMENTAL MEDICAL RESEARCH
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I'ypyx Onepauusiraua 7 KYHAQH KeHUuH
Beprebpomnnactuka 7,4+0,8 2,1+0,4
TI® + nuramentorakcuc | 8,1+0,9 2,8+0,6

Tpancnienukynsip  ¢ukcanuss KWIMHTaH OeMopiapjia yMypTKa TaHacu

OaJIaH]IJTUTH CEe3WIIApIN 1apa)kaaa TUKIAH]IH.
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HeBpomnoruk Oy3uiaum ky3artwiran 16 6emopaan 12 tacunma Frankel mikamacu
Oyinya KkaMu1a OUp MOFOHA SIXIIUJIAHUII Kai 3 Truiau, 0y 75,0% HU TalKul KAJIIu.

Pentrenonoruk Gaxomnam HaTWKalapu IIYHH KYpCAaTIWUKH, BEpTEOPOILIACTHKA
yMypTKa TaHACH KOJUIAIICHHUHT sHaJa YyKypJalluIIMHA OJAWHU OJiraH OYyIica-ja,
YHUHI aHATOMHUK OallaHJIJIMTUHU TYJIUK THUKIJIAIl WMKOHUSATH 4YEKJIAHTaH OYJIras.
[IyHuHr yuyyH Ma3Kyp ycyJ acocaH OapKapop KOMIIPECCHOH CHHHUIILJIapAa IOKOPH

camapa Oepau.

Kansaa 8
PeHTreHosoruk kypcarkuuiaap.
Kypcarknu Onepanusiraua Onepauusian KeiinH
YmMmyprKa TaHacu
63,4+7,2 91,8+4,6
oananguru (%)
Kudotuk 6ypuax (°) 12,8+2 4 4,6+1,3

Tpancnenukynap ¢ukcalus Ba JIMTAMEHTOTAKCUC KYyJUlaHraH Oemopiapaa 3ca
AHATOMHUK THUKJIAHWII KYpCATKUWIApU aH4ya IOKOpU Oynau. YMypTKa TaHacu
OanaHAIMTH oTlepalsIraya Ky3aTuiral KOMIIPECCHs X0JaTHIaH KeinH yprada 82—95%
raya Ttukjangud. ly Owman Oup BakTaa KudoTuk AedhOpMaAlUSIHUHT CE3UJIapiiu
KOPPEKIUACH Ky3aTWIIu. Arap omnepanus ojaauaan kudoTuk Oypyak ypraya 12,8+2,4°
Oynran Oyica, onepanusgal kevuH ymoy kypcarkud 4,64+1,3° Hu Tamkui Kwiad. by
HaTWXanap TPAHCIEAUKYISP THU3UMHUHT FOKOPH CTAaOWIIAIITUPYBYU XYCYCHUSTUHH
TaCIUKJIANIN.

HeBposoruk xonaT TaxJwid xaM WXOOWUN HaTwxkamapHu kypcatau. Kamu 16
Hadap acopatnanran 6emopuuHr 12 Hadbapuna (75%) Frankel mikanacu 6yitnya kamuia
Oup moroHa GYHKIMOHAN SXIIWJIAHUIL Kaij OSTwiad. AWHHMKca, OpKa MHUS
KOMIIDECCUSICM ~ KHCMaH cakjJaHraH Oemopiapaa xapakaT (QYHKUUSCH  Ba

CC3YBYAHJIMKHUHT 6OCKI/I‘-IMa-6OCKI/I‘-I TUKJIAHWUIIN KY3aTUIIIH. By X0JaT oIcpanuAaHUHT
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spTa MyagamiapAa OakapwiMIIM OpKa MU JEKOMIPECCUSICH camMapaJopiIUTruHU
OLLMPUILIMHYU KYpcaTaH.

Omnepanusigad KeMUHTU acopariap KaMm yupanu. BepreOporiactuka rypyxuia
MKKHM XOJIaTAa LIEMEHTHUHI KMUYMK XaXMJla SKCTpaBa3aluscu Ky3aTwiau. bupok Oy
XoJaTiap KJIMHUK HEBPOJIOTUK Oy3unuiuiapra cabad OyiMaau Ba KymuMya KappOoXJIuK
apajallyBUHU Tanad KuiaManau. TpaHcneaukyisap ¢ukcanus rypyxuaa oup Oemopaa
BUHT NO3UIMACH HAa30paT TEKIIMPYBHUIAa KOHUKAapcu3 Ae0 0axoyiaHuO, spTa peBU3HOH
KOppekuus amaira omupwian. Nadeknuon acopariap, METall KOHCTPYKITUS CHHIITA
€K1 (PUKCALMAHUHT OEKapOpIalliuIIK Ky3aTHIMAIH.

OnuHran Hatwxanap agaObuETIapAa KeITHPUITaH MabIyMmMoTiap OuiaH yWFyH
O0ynn0, KOMIpPECCHOH CHHHILIapJa MHUHHMal WHBa3WB BEPTEOPOITACTUKAHUHT
OFpPUKHU Te3 OapTapad ATUILHN Ba 3pTa peabMIUTALMSIHN TABMUHIAIINHYI TaCAUKIAUIu.
[lly Owman Oupra, orup, OEKapop Ba HEBPOJOTHK acoparjap OWJaH KedyBUd
[IMKACTJIaHUIIap/ia TPaHCIEeIUKYJsp (pukcaust yMypTKa MOFOHACUHUHI aHAaTOMUK
VKUHM THUKJIA, KAPO3HU KOPPEKIMs KWWl Xamjaa Oapkapop duxcanusHu
TabMUHJIAIIIA YCTYHIUK KUJIIH.

Taxnun HaTwkanapu ILIyHH KYPCAaTAMKH, Xap HMKKH >KappOXJIUK YCYJIUHH
pakoOatuu 3mac, Oaku OUp-OUMpPUHU TYJIIUPYBUM TEXHOJOTHS cudartuga Oaxosail
Makcaara MyBo(uK. JlaBonaimr TakTHKacu KOMIIPECCUsl Japakacu, OpKa MHs XOJaTH,
AO Spine kraccudukanusicu Oyinda xapoxaT Typu Ba OEMOPHUHT YMyMHUW COMATHK
XOJJAaTHHU XHWCOOTa OJTaH XOJja TaHJaHTaHAa »HT Xy (yHKIMOHAI Ba
PEHTTE€HOJIOTUK HaTHXajlapra SpUIINII MyMKUH OYiaau.

XyJsoca
1. Kykpak ymyprkanapu wmmkactinanunuiapuaa MCKT Ba MPT  kapoxar

XYCYCHSTUHU aHUK 0axoJialll MUMKOHUHU OepajH.

2. Ilepkyran BepreOpormnactuka Il nmapaxkanu acopaTiaHMaraH KOMIIPECCHOH

CuHUIIapaa caMmapain XI/ICO6J'IaHaI[I/I.
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3. Tpancnegukymsip ¢ukcarus Ba turamentTotakcuc I1I napaxanu Ba acopaTiaHral
CHHHUIIapJa FOKOpHU CTa6I/IJ'IJ'IaH_ITI/Ip}IB‘II/I TabCHUpPTIA 3ra.
4. Muddepenuman EHaantyB KappoXJIUK HATHKaJaApUHU SXIIUIAWIM Ba acopatiap
COHUHU KaMaﬁTHpaﬂH.
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