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ANNOTATSIYA

Ushbu tadgigot urolitiazni (buyrak-tosh kasalligi) davolashda minimal invaziv
endourologik usullar, xususan, Holmium:YAG lazer litotripsiyasining terapevtik
samaradorligini tahlil qilishga bag‘ishlangan. Maqgolada toshlarning fragmentatsiya
jarayoni, lazer energiyasining to‘lqin uzunligi va impulslarining to‘qimalarga ta’siri
fizik-biologik jihatdan asoslab berilgan. Tadgiqot davomida lazer litotripsiyasining
pnevmatik va ultratovushli usullarga nisbatan ustunligi, asoratlar profilaktikasi va
"Stone Free Rate" (SFR) ko‘rsatkichlari qiyosiy o‘rganilgan. Olingan natijalar lazer
texnologiyasining yuqori invaziv bo‘lmaganlik darajasi va reabilitatsiya muddatini
gisgartirishdagi o‘rnini ko‘rsatadi.

Kalit so‘zlar: urolitiaz, endourologiya, Holmium:YAG lazeri, litotripsiya,

minimal invaziv jarrohlik, nefrolitiaz, retrograd intrarenal xirurgiya (RIRS).

MAJIOUHBA3UBHOE JIEYEHUE YPOJIUTHA3A
(IMMOYEYHOKAMEHHOM BOJIE3HH): Y®PEKTUBHOCTD JIASEPHOM
JIUTOTPUIICUH

AHHOTAIUASA

JlanHoe HCCIIEIOBAHUE MTOCBSILEHO aHAIIN3Y TE€paneBTUYECKOU
3 PEKTUBHOCTH MaJOUHBA3UBHBIX HHIOYPOJIOTUYECKUX METOJ0B, B YaCTHOCTH,
rOJIbMUEBOM JIa3€pHON JTUTOTPUIICUU, TIPU JICUEHHH YPOJIHMTHA3a (TIOYEUYHOKAMEHHOM

6osie3nun). B crathbe mpuBoauTCs (U3UKO-OMOIOrHYEcKoe OOOCHOBaHME Mpoliecca
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dbparMeHTaMM KaMHEH, BIUSHUS IJIMHBI BOJHBI JJA3EPHONU SHEPTHU M UMITYJIHCOB Ha
TKaHU. B xoJe uccienoBaHus CpaBHUTENIBHO M3YYalIHUCh MPEBOCXOJICTBO JIA3€pHOU
JUTOTPUIICUU HAJl THEBMATHUECKUMHU U YIbTPa3BYKOBBIMH METO/IaMH, MPO(PHIAKTHKA
OCJIO)KHEHMI M TOKa3aTenu «4acToTbl OTCyTCTBUS KaMHel» (HOO). IlomyuyeHHsie
pe3ysbTaThl JIEMOHCTPUPYIOT BBICOKYIO CTENEHb HEMHBA3UBHOCTH JIa3€pHOM
TEXHOJIOTMH U POJIb JIA3EPHOU TEXHOJIOTMH B COKPAILIEHUY IIEpHO01a PeaduInTaluu.
KitoueBble cJjI0Ba: ypoJMTHA3, DSHJOYPOJIOTUsS, TOJIBMUEBBIN Jazep,
JUTOTPUIICHSA,  MAJOWHBA3WBHAs  XUPYyprus, HedpoauTuas, peTporpaaHas

uHTpapeHanbHasa xupyprus (PYPX).

MINIMALLY INVASIVE TREATMENT OF UROLITHIASIS

(KIDNEY STONE DISEASE): EFFECTIVENESS OF LASER LITHOTRIPSY

ABNOTATION

This study is devoted to the analysis of the therapeutic effectiveness of
minimally invasive endourological methods, in particular, Holmium:YAG laser
lithotripsy, in the treatment of urolithiasis (kidney stone disease). The article provides
a physical and biological justification of the process of stone fragmentation, the effect
of laser energy wavelength and pulses on tissues. During the study, the superiority of
laser lithotripsy over pneumatic and ultrasonic methods, prevention of complications,
and "Stone Free Rate" (SFR) indicators were comparatively studied. The results
obtained demonstrate the high degree of non-invasiveness of laser technology and the
role of laser technology in reducing the rehabilitation period.

Keywords: urolithiasis, endourology, Holmium:YAG laser, lithotripsy,

minimally invasive surgery, nephrolithiasis, retrograde intrarenal surgery (RIRS).

KIRISH
Urolitiaz dunyo miqyosida urologik kasalliklar strukturasi ichida 35-40% ni
tashkil etib, uning patogenezi ko‘p omilli va murakkab xarakterga ega. So‘nggi o‘n

yilliklarda siydik-tosh kasalligini davolashda ochiq jarrohlik amaliyotlaridan voz
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kechilishi va ularning o‘rnini yuqori texnologik minimal invaziv usullar egallashi
urologiyada "texnologik ingilob" davrini boshlab berdi [1, B. 18]. Hozirgi kunda
perkutan nefrolitotomiya va ureterorenoskopiya kabi muolajalarda lazer energiyasidan
foydalanish toshlarni to‘liq yo‘q qilish (total destruksiya) imkonini yaratmoqda. Lazer
litotripsiyasining asosiy afzalligi uning selektivligidadir, ya’ni u atrofdagi sog‘lom
to‘gqimalarga issiqlik ta’sirini minimal darajada saqlab, faqat kalsinat strukturalarini
nishonga oladi [4, B. 56]. Ushbu magola lazer litotripsiyasining zamonaviy urologik
amaliyotdagi samaradorlik darajasini va uning asoratlarni kamaytirishdagi rolini

chuqur tahlil etishni magsad gilgan.

ADABIYOTLAR TAHLILI VA METODOLOGIYA

Lazer nurlanishining biologik to‘qimalar va siydik toshlari bilan o‘zaro ta’siri
bo‘yicha fundamental tadqiqotlar shuni ko‘rsatadiki, 2100 nm to‘lqin uzunligiga ega
bo‘lgan Holmium lazeri suv muhitida kuchli yutilish xususiyatiga ega. Bu esa tosh
yuzasida mikrobuzilishlarni keltirib chiqaradi va "plazma pufakchalari" hosil bo‘lishi
orgali toshni parchalaydi [2, B. 102]. Metodologik jihatdan tadgigotimiz 2022-2025
yillar oralig‘ida turli o‘lchamdagi (0.5 sm dan 2.5 sm gacha) buyrak va siydik yo‘li
toshlari bilan davolangan 150 nafar bemorning klinik natijalariga asoslanadi. Bemorlar
tahlil qilinganda, lazer litotripsiyasi (Ho:YAG) qo‘llanilgan guruhda toshlarning
kimyoviy tarkibi (oksalat, urat, fosfat yoki sistin) parchalanish tezligiga sezilarli
darajada to‘sqinlik qilmaganligi aniqlandi [5, B. 74]. Taqqoslash uchun an’anaviy
pnevmatik litotripsiyaning samaradorligi pastroq ekanligi va tosh migratsiyasi xavfi

yugoriligi adabiyotlarda keng yoritilgan [6, B. 210].

MUHOKAMA VA NATIJALAR

Tadqiqot natijalari shuni ko‘rsatdiki, lazer litotripsiyasi qo‘llanilganda
toshlarni mayda qum (dusting) holatiga keltirish imkoniyati paydo bo‘ladi, bu esa
ularning tabiiy yo‘l bilan og‘rigsiz chiqib ketishini ta’minlaydi.

1-jadval: Turli litotripsiya usullarining giyosiy tahlili
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Lazer Litotripsiyal|Pnevmatik Ultratovushli
Parametrlar o o
(Ho:YAQG) Litotripsiya Litotripsiya
Toshdan xalos bo‘lish
96.5% 72.0% 81.0%
(SFR)
Mukozal jarohatlar
1. < 2% 8% 5%
ehtimoli
Qon ketish darajasi Minimal O‘rtacha Minimal
Operatsiya  davomiyligi
(min) 38.5\pm 5.2 52.0\pm 8.4 45.0\pm 6.1
min

2-jadval: Lazer quvvat rejimlarining tosh destruksiyasiga ta’siri

Lazer rejimi Quvvat (W)||Chastota (Hz)||Natija (Fragmentatsiya turi)
Past energiya / Yuqori chastota|[10-15 20-30 Dusting (Chang holatiga keltirish)
Yuqori energiya / Past chastota([25-40 5-10 Fragmentation (Yirik bo‘laklash)

Klinik tahlillar shuni tasdigladiki, lazer litotripsiyasidan so‘ng o‘tkir pielonefrit yoki
striktura kabi uzoq muddatli asoratlar deyarli kuzatilmadi. Bu esa lazer nurining o°ziga

xos gidrodinamik effekti va toshni parchalashdagi anigligi bilan izohlanadi [3, B. 115].

XULOSA

Olib borilgan tahlillar va olingan natijalar asosida quyidagi kengaytirilgan
xulosalarni shakllantirish mumkin:

Texnologik ustuvorlik: Lazer litotripsiyasi barcha turdagi urolitiaz shakllarini,
jumladan, retrograd intrarenal xirurgiya (RIRS) yordamida buyrakning pastki
kalsiylaridagi toshlarni ham samarali yo‘q qilish imkonini beruvchi yagona universal
usuldir.

Klinik xavfsizlik: Muolaja davomida to‘qimalarning termik shikastlanishi
minimal bo‘lib, bu asoratlar darajasini pnevmatik usulga nisbatan 4 barobar
kamaytiradi. Bu esa keksa va yondosh kasalliklari bor bemorlar uchun ham xavfsiz

hisoblanadi.

@ https://scientific-jl.org/obr <4192} » Buinyck scypnana Ne-87
Yacmov—2_ ¢hespanps—2026



Q ”é ObPA30OBAHHE HAYKA U HHHOBAIIHOHHBIE H/IEH B MHPE

NN

2181-

Igtisodiy va ijtimoiy samaradorlik: Bemorlarning stasionarda golish muddati

o‘rtacha 1,2 kunni tashkil etishi davlat sog‘ligni saqlash tizimi uchun ham, bemorning

Ijtimoiy adaptatsiyasi uchun ham yugori samara beradi.

Kelajak istigbollari: Thulium (TFL) lazer kabi yangi texnologiyalarning kirib

kelishi lazer litotripsiyasini yanada tezkor va samarali gilishga xizmat giladi. Lazer

litotripsiyasi bugungi kunda urolitiazni davolashda samaradorlik va xavfsizlik balansi

bo‘yicha "oltin standart" maqomiga to‘liq loyiqdir.
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