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ABSTRACT
Kidney stone disease in children is a multifactorial disease based on persistent metabolic disorders,
which determine a high risk of recurrence even after successful removal of concretions. Modern
minimally invasive treatment methods, including remote lithotripsy, ureterorhenoscopy, and
transcutaneous nephrolithotripsy, allow for effective stone removal but do not affect the pathogenetic
mechanisms of stone formation. In this regard, personalized metabolic correction-based medical
rehabilitation plays a key role in reducing the frequency of recurrent stone formation. The purpose of
this study is to analyze the role of personalized metabolic approaches in the rehabilitation of children
after minimally invasive interventions for urolithiasis and to substantiate the need to integrate
metabolic assessment into standard postoperative management algorithms.
Keywords: kidney stone disease; metabolic assessment; stones recurrence; potassium citrate;
hypercalciuria; hypocitruria; diet therapy; drinking regimen; minimally invasive interventions;
rehabilitation.

TYXTAEB ®upaasc MyxXutanHOBHY
CamapkaHACKHI TOCYJapCTBEHHBIN MEAULIIMHCKUM YHUBEPCUTET
KAJJUPOB Konubex Paiizy/iiaeBu4
CamapkaHACKHI TOCYJapCTBEHHBIN MEAULIIMHCKUA YHUBEPCUTET

HNEPCOHU®UIIMPOBAHHBIE METABOJIMYECKUE IMOAXO0/IbI B MEIUIIMHCKOM
PEABWINTAILIMMU Y JETEH

AHHOTALUA
MouekameHHasi 00JIe3Hb y JIeTel MmpeacTaBisieT co0oi MyIbTH(AKTOpHOE 3a00J€BaHKNE, B OCHOBE
KOTOPOTrO JIe)KaT CTOMKHWE MeTaboJMYecKue HapylIeHUs, ONpEAEsIomne BbICOKUH PHCK
pPELUAMBUPOBAHUS AK€ IOCIE  YCIEHNIHOIO  yJajleHWsT KOHKpeMEHTOB. (CoBpeMeHHbIE
MaJIOMHBAa3UBHBIE METOBI JICUEHMS], BKIHOYAsI JUCTAHLMOHHYIO JUTOTPHUIICUIO, YPETEPOPEHOCKOIINIO
U UYPECKOXKHYIO HEPPOIUTOTPUIICHIO, MO3BOJSAIOT 3(P(PEKTUBHO YCTPAHUTh KaMHH, OIHAKO HE
BO3/ICHCTBYIOT Ha MAaTOT€HETHYECKUE MEXaHU3MbI UX (OPMHUPOBAHHUA. B CBS3M C 3TUM KIIIOUYEBYIO
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pOJib B CHHKCHHUU YaCTOTbl IIOBTOPHOI'O KaMH€O6p8.30BaHI/I}I an06peTaeT MCIHUIMHCKAs
pea6I/IJ'II/ITaI_[I/I$I, OCHOBaHHAasA Ha HepCOHaHHSHpOBaHHOﬁ MeTa00INYECKOM KOPpPCKIHHU. I_ICJ'ILIO
HacTosIIen pa6OTLI ABJIACTCA aHAJIN3 POJIA HCpCOHI/I(I)I/ILII/IpOBaHHBIX MeTa00INYECKUX noaxoa0B B
pea6I/IJ'II/ITaI_II/II/I JeTeld mocjie MaJIOMHBa3WBHBIX BMEIIATEIbCTB npu MOYCKAaMEHHOM OOJIE3HH H
000CHOBaHUE HCO6XO,Z[I/IMOCTI/I HUHTCTpalnn MeTa00INYCCKOM OLICHKHU B CTaHJApPTHBIC
MOCJIICOINCPATNOHHBIC AJITOPUTMBI BEACHUS TTALIUCHTOB.

KiaoueBbie cioBa: ACTCKasd MOYCKaMCHHas 6OH63HB; MeTaboanyecKas OIICHKA; peuuanuB
KaMHeO6pa3OBaHI/IH; KaJyda OUTpaT,; TMINCPKAJIbIUYPUs; THIIOOUTPATYPHA; JUCTOTCPAIINS; MMUTHEBOM
PCKUM; MAaJIOMHBA3UBHBIC BMCIIATCIILCTBA, pea6I/IJII/ITaI_II/I}I.
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BOLALARDA TIBBIY REABILITATSIYADA SHAXSIY METABOLIK
YONDASHUVLAR
ANNOTATSIYA
Bolalarda siydik tosh kasalligi ko‘p omilli kasallik bo*“lib, uning asosida doimiy metabolik buzilishlar
yotadi, bu esa toshlarni muvaffagiyatli olib tashlashdan keyin ham gaytalanish xavfining yuqoriligini
belgilaydi. Zamonaviy kaminvaziv davolash usullari, shu jumladan distansion litotripsiya,
ureterorenoskopiya va teri orgali nefrolitotripsiya toshlarni samarali bartaraf etish imkonini beradi,
ammo ularning shakllanishining patogenetik mexanizmlariga ta’sir ko‘rsatmaydi. Shu munosabat
bilan, shaxsiylashtirilgan metabolik tuzatishga asoslangan tibbiy reabilitatsiya takroriy tosh hosil
bo‘lish chastotasini kamaytirishda asosiy rol o*ynaydi. Tadgigotning magsadi siydik-tosh kasalligida
kaminvaziv aralashuvlardan keyin bolalarni reabilitatsiya qilishda shaxsiylashtirilgan metabolik
yondashuvlarning rolini tahlil qgilish va metabolik baholashni operatsiyadan keyingi standart
algoritmlarga integratsiyalash zarurligini asoslashdan iborat.
Kalit so‘zlar: bolalar siydik tosh kasalligi; metabolik baholash; tosh hosil bo‘lishining gaytalanishi;
kaliy sitrat; giperkalsiuriya; gipositraturiya; parhez terapiyasi; ichimlik rejimi; kam invaziv
aralashuvlar; reabilitatsiya.

Beenenue

B nocnenanue aecATUneTHs OTMEYAeTCsl YCTOMYUBBIN POCT 3a00J€BAaEMOCTH MOUYEKaMEHHOM
00JIE3HBIO B JIETCKOM BO3pACTe, YTO CBS3BIBAIOT C M3MEHEHHEM XapaKTepa MUTAHHS, CHIDKCHHEM
ypOBHS (pU3UYECKON aKTUBHOCTH, YBEITMYCHUEM MOTPEOJICHHUS COJIU U KUBOTHOTO O€NKa, a TaKXKe C
yIY4IICHUEM JUarHOCTHYECKUX BO3MOkHOCTeH [1,3,6]. B oTiuume ot B3pOCIbIX NAIMEHTOB, Y ACTeH
MKBb B OOJBIIMHCTBE CIIy4aeB HWMEET BBIPAKEHHYI0 METa0OIUYECKYI0 OCHOBY H 4acTo
aCCOIMUPOBAHA C BPOXKAEHHBIMU MM HACIIEJCTBEHHBIMU HAPYIICHUSIMUA OOMEHA BEIIIECTB.

HecmoTpss Ha akTHBHOE BHEIPEHHE MAIOMHBA3WBHBIX TEXHOJIOTUN, PEIUAUBUPOBAHUE
KaMHeoOpa3oBaHMs y JeTel oCTaéresi cepbhE3HOM KimHUYeckoi mpodiemoit [1-3,8]. [To gaHHBIM
Pa3IMYHBIX UCCIIEIOBAHM, YaCTOTa PEUANBOB MOKeT focturath 30—50% B TeueHue MepBhIX 5 IeT
nocie ynaieHuss kamHs [2,3,8]. DTo 00yCIOBICHO TEM, YTO XHUPYPrHUECKOE BMEIIATEIHLCTBO
yCTpaHseT JIUIIb CIEACTBHIE 3a00IeBaHMsI, HE 3aTparuBas ero MpUYNHBL

B oToii cBsI3W  KOHLEMIUS TMEePCOHU(DUIIMPOBAHHONW MEIUIIMHCKOW peadHInuTauy,
OCHOBaHHOH Ha BBISIBJICHUM U KOPPEKIMH HHAWBUIYATbHBIX META0O0IMYeCKUX (PAKTOPOB pHCKa,
npuobperaeT ocoboe 3HaueHwue [1,2,7,8]. Takoii moaxo Mo3BOJSET HE TOIBKO CHU3UTh BEPOSTHOCTD
MMOBTOPHOTO 00pa30BaHUsl KOHKPEMEHTOB, HO U MPEJOTBPATUTH MPOTPECCHPOBAHIE XPOHUUIECKOTO
MOpaXXEHUS MOYCK.

Marepuajabl U1 METOABI

Peabunuranus gereit mociae MajlOWHBA3HBHOTO JICUCHHS MOYCKAMEHHOW OOJIE3HU JTOJIKHA
paccMaTpuBaThCsd KaK ~ MHOTOJTAIlHBIM  MPOIECC, BKIIOYAIONINN  KIMHHKO-ITa00paTOPHYIO,
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MeTa0OJMYECKYyI0 W MHCTPYMEHTAIbHYIO OIEHKY. OCHOBOH mepcOHaIM3alMy  SIBJISETCS
KOMIUIEKCHOE 00CJeJOBaHUE TNalMeHTa I0Clie CTAa0MIM3allMid COCTOSHHS M BOCCTAHOBIJICHUS
IPUBBIYHOTO PEKUMA MMUTAHHUS.

Mertabonuueckasi OLlEHKa BKJIIOYAET HCCIEOBaHUE OMOXMMHUYECKUX IOKa3aTeneld KpOBH,
aHaJM3 MOYH, a NMPU BO3MOXXKHOCTH — CYTOUHBIA aHANMU3 3KCKPEIMM OCHOBHBIX JIMUTOTEHHBIX U
uHruoupyromux dakropon [1-4,7]. CymecTBeHHOE 3HAYCHUE MMEET aHAIN3 XMMUYECKOTO COCTaBa
YIIEHHOTO  KOHKPEMEHTa, KOTOpBIA  IO3BOJIIET  ONPEACHIMTb  JOMHHHUPYIOUIUM  THI
KaMHeoOpa3oBaHUs ¥ BEIOPATh ONTUMAJIbHYIO CTPATErHIo poduiakTuku [2,3,7].

B pamkax peaOuwiuTanuu Takke MPOBOJUTCS OLIEHKA JUETHMUYECKUX MPUBBIUEK pPeOEHKa,
MUTHEBOTO PEXHMMa, HAJTMYUS PELUUIAMBUPYIONIMX MH(EKIUH MOYEBBIX MyTEHl M COIMYTCTBYIOIIUX
3abosneBaHuil. [loaydeHHbIe JaHHBIE UCTIONB3YIOTCA A1 (POPMHUPOBAHUS WHAWBUIYAIbHOTO IJIaHA
MeTa0OINYECKOM KOPPEKIIUH U JJUHAMUYECKOTO HAOIIOCHUSI.

PesyabTarsl

AHanu3 KJIMHUYECKUX JaHHBIX IIOKa3bIBae€T, 4YTO Yy OOJBIIMHCTBA JeTed mocie
MasionHBa3uBHOro JieueHnss MKDB BBISBISIOTCS Te WM MHBIE MeTaboIHMYecKue OTKIOHEeHus [3—6].
Haubonee 4acTo perucTpupyroTcs TUIIEPKATbIUYPUsL, TUIIOLUTPATYPUS U THIIEPOKCATY UL, HEPEIKO
codeTaronrecss Mexay coboit [3,4,6]. Y yacTu manueHTOB BBISBISIOTCS MH()EKIUOHHBIE (aKTOPBI,
CocoOCTBYIOIIME (HOPMUPOBAHHUIO CTPYBUTHBIX KOHKPEMEHTOB.

Tabnuua 1. Ilepconanuzanus MeTaboIMyecKor peabuINTaluy TOCie Y IaICHHUs KaMHS

| daxTop/Mapkep || Tunnynoe Hapyumenue || Ilepconam3npoBaHHas Mepa |
o NunuBryanbHbIA IUTHEBOU PEXUM +
Husknii tuypes «KoHueHTprpoBaHHas» MO4Ya
KOHTpPOJIb IUype3a
CHmXeHne MHTHOUTOPOB
I'mnonuTparypus Kanus nutpar + xonTposs pH moun
KPUCTAJUIU3aLUH
o OrpanudeHnue HaTpus + THA3HU] TIO
I'mnepkansuuypust Puck Ca-kamuei
ITOKa3aHUsIM
Jluera 1o okcajaraMm + 10CTaTOYHbIN
I'mnepokcanypus Ca-okcanaTHble KAMHU . 9
KQJIBLIUM C NUILEH
Opanukanuust MHPEKIUHU + KOHTPOJIb
Wudexnus/cTpyBUT NMII-accon. kaMHu pajuia HO(ECBI(-)IB p

[TepconunuimpoBaHHbIi MOAXO K peaduIuTaIK Mo3BoIsIeT AudPepeHIupoBaTh TAKTUKY
npoUIAKTUKA B 3aBHUCHMOCTH OT BEAYHIETO METa0OIMYEeCKOro MexaHu3Ma. Tak, KOppeKIHs
TUTMOLUTPATYPUH C TIPUMEHEHUEM IIUTPATHBIX CMeCeil CITOCOOCTBYET MOBBIIMICHUIO HHTUOUPYIOIICH
aKTUBHOCTH MOYH, TOTJIa KaK OTrpaHHYCHHE MOTPEONICHUS HATpHsl W Ha3HAUYCHUE THA3UIHBIX
IUYPETHKOB (PPEKTUBHO CHIIKAIOT KaJIbIMEBYIO HATPY3KY MPH TUIIEPKATBIIUYPUH.

Oco0oe 3HaYeHNEe UMEET MHAWBHUIYAIbHBIN OJ00P MUTHEBOTO PeKUMa, HAPABIEHHOTO HA
MOAJEpKAHUE aJCKBATHOTO CYTOYHOTO JHype3a. YCTaHOBIEHO, YTO Jake MPH OTCYTCTBUHU
BBIPKEHHBIX META00INYECKUX HAPYIICHUH HU3KUN 00bEM MOTPEOIIIeMOi JKUIKOCTH CYIIECTBEHHO
MOBBIIIACT PUCK PEIUANBa KaMHeoOpa3zoBaHus [2,7,8].

Oo6cyxnenne

[TepconuduinmpoBannas metabonnyeckass peaOUIUTAIUS MPUHIUIIHAIBLHO OTIMYAETCS OT
CTAaHIAPTHBIX  YHUBEPCAIBHBIX PEKOMEHJAIM, TaK KaK YYHTHIBACT HHAWBHyalIbHBIC
OMOXMMUYECKUE, aHATOMUYCCKHE M KIMHHUYECKHEe ocoOeHHOCTH peOéHka [1,3,6,8]. Takoit moaxon
0COOCHHO Ba)KEH B MEIUATPUUECKON MPaKTUKE, TJe JUIUTEIHHOE TeueHUE 3a00JIeBaHNsI U TIOBTOPHBIE
XUPYpPrUvYecKre BMEIIaTeIhCTBA MOTYT HETATUBHO BIIUATH HA POCT, Pa3BUTUE U (PYHKIIUIO MTOYCK.

Metabonuyeckas KOppEeKIUs O3BOJISIET BO3ICHCTBOBATh HA paHHUE dTAIlbl KPUCTAIIM3AIUN
coJiell, CHIDKasl HACBIIIEHUE MOYH JIUTOT€HHBIMU KOMITOHEHTaMU M YCUJIMBAs ACHCTBUE MPUPOIHBIX
MHrUOUTOPOB KaMHeoOpa3oBanus [3,4,7]. Kpome Toro, perynspHoe TMHaMUYECKOE HAOIIOJICHHE C
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MOBTOPHOM  OLIEHKOW MeTaboJIMYecKuX TMokas3areiaed JHaéT BO3MOXHOCTb CBOEBPEMEHHO
KOPPEKTHPOBATh TEPAIUIO U aAANITUPOBATh PEKOMEHIAIIMH 110 MEepe pocTa peOEHKa.
Tabnuua 2. IlepconudunmpoanHas MeTadonuyeckas peaduauTanus aeTei nocie
MaJIOMHBa3UBHOT'O JICYCHUs MOYCKAaMEHHOM 00J1e3HH

MeTtaboanuecKuid BrisiBisieMoe PeaOnanramuonHoe O:xngaeMbIi
(paxkTop HapyleHue BMeEIIATEJIbCTBO 3 dexr
CHmXeHue

N N .. NunuBuyansHbIA MUTHEBOU
Cytounslii quype3  ||[Huskuii 006éM Moun KOHIIEHTPaLUU

C)KHUM C KOHTPOJIEM INYpE3a o
P p HYP JINTOT'CHHBIX COJICH

IloBbI1IEHNE
MHTUOHMpYoIeit
CIIOCOOHOCTH MOYH

OKcKpenus Haznauenue xanus urpara,
I'unmonmtparypus
LUTPATOB KOHTpoJb pH Moun

OTpaHI/I‘{eHI/Ie Na, aJICKBAaTHOC

CHmxenue
Dkckpenus Kanblys || unepkanbunypus notpebnenue Ca, THa3UABI IO

KaJbIIMEBOM HArpy3KU

MIOKa3aHUAM
OKCcKpenus Juerorepanus ¢ CHunxenue pucka Ca-
I'mnepokcanypust .
OKCaJIaTOB OTrpaHMYEHUEM OKCAJIaTOB OKCaJIaTHBIX KaMHEN
. IIpodunakruka
WHeKImoHHbINH HNMII-accou. AHTHOAKTepUaIbHAs TEPAIUs CTp ?;HTHHX
daxTop KaMHeoOpazoBaHHe ||+ KOHTPOJIb TOCEBOB by
KOHKPEMEHTOB

Takum 00pa3oMm, METUIIMHCKAs peaOWiIMTaIsl Mociie MajouHBasuBHoro JeueHuss MKDB
JOJDKHA pacCMaTpUBAaThCs KaK HeOTheMJieMas 4YacTh JIedeOHOro rmpolecca, a He Kak
BCIIOMOTaTeNbHbIN JTAIl.

3akawuyeHune

[MepconnduiupoBanHbple METa0OJIMUECKUE TOJAXOMbI HMIPAIOT  KIOYEBYHO pOJb B
MEIUIUHCKOW PeaOMIMTAlMU JeTel MOC/ie MaJOMHBAa3UBHBIX BMEIIIATEILCTB NP MOYCKAMEHHOM
oose3nn.  KomrmiekcHas — MeTaboiuueckass — OIEHKA, aHAJIW3  COCTaBa  KOHKPEMCHTOB,
WH/IMBUTyaTM3UPOBAHHAS TUETOTEPAITUS U METUKAMEHTO3HAs! KOPPEKIIHS TTO3BOJISIFOT CYIIECTBEHHO
CHHM3UTh PUCK PEIIMIUBOB U YIYUIIUTh JOJTOCPOYHBIN MPOTrHO3. BKiIrOUueHHE IepCOHATM3UPOBAHHOM
MeTa0OJUYECKOW peadWIMTallMl B CTaHIApTHBIC MPOTOKOJbI BencHus aeredl ¢ MKB sBusercs
HEOOXOJMMBIM YCIIOBUEM TMOBBINICHUS 3()(EKTUBHOCTH JICYCHUS M MPO(UIAKTUKH MOBTOPHOTO
kaMHeoOpasoBanwus [1,2,7,8].
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