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Abstract. Early and accurate detection of congenital anomalies during pregnancy is one of the
most pressing issues in obstetrics and neonatology. This article analyzes the latest studies published
in 2024-2026 and compares the diagnostic efficiency of 3D/4D ultrasound and fetal magnetic
resonance imaging (MRI). 3D/4D ultrasound has an accuracy of 85-92% in real-time assessment of
heart defects, facial expressions, and fetal growth status, and provides significant results in
predicting brain development using artificial intelligence. Fetal MRI, on the other hand, provides 19-
25% additional diagnostic information, especially in central nervous system anomalies, and has
proven to be safe up to 3T.

The article presents the results of multi-regional MRI from 271 fetuses, accurate statistical
analyses of cardiac reconstruction with STIC technology and deep learning algorithms. Comparative
tables and figures illustrate the clinical application, advantages (portability, anatomical details) and
limitations (operator dependency, cost) of these technologies. The study recommends 3D/4D
ultrasound as a screening and fetal MRI as a confirmatory diagnosis, and the overall accuracy when
used together exceeds 95%. It is concluded that the introduction of these technologies in Uzbekistan
can reduce maternal and child mortality by 20-30%. In the future, AI-VR integration and
telemedicine approaches should be expanded.
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AHHOTanus. PaHHee ¥ TOYHOE BBISIBJIEHNE BPO’KAeHHbBIX aHOMAaJIUU BO BpeMs
6epeMeHHOCTH IBJIIeTCA OJHOM U3 HanuboJIee aKTyaIbHBIX IIPO6JIEM B aKyIIIEPCTBE U
HeOHAaTOJIOTUU. B MaHHOM cTaThbe aHaJIU3HUPYIOTCA IIOC/JAeJHHEe WCCIefOBaHUd,
oIly6JIMKOBaHHblEe B 2024-2026 Tro0jaX, ¥ CpaBHUBAETCA [AUarHOCTHU4YecKas
3¢ PeKTUBHOCTSH 3D/4D yILTPAa3BYKOBOI'O UCCIEeLOBaHUA U MarHUTHO-PE30HAaHCHOMN
ToMorpa¢uu (MPT) mtoza. 3D/4D yJIbTpasByKOBOe HCCIe0BaHUEe UMeeT TOUHOCTh
85-92% mpH OIleHKe B peaJIbHOM BPEeMEHH IIOPOKOB CcepAIla, MUMHUKH 1 COCTOSTHHS
pocTa IUI0/a, a TaKyKe o0eclleurnBaeT 3HaUMMble pe3ysIbTaThl B IPOTHO3SUPOBaHUU
pasBUTH I'OJIOBHOTO MO3ra C MCI0JIb30BaHUEM HCKYCCTBEHHOTO HHTeJlIeKTa. MPT
IUIOZA, C APYIOM CTOPOHBI, IIpefocTaBjsdeT Ha 19-25% O60Jbllle JUAarHOCTUYECKOMU
UHPoOpMaIUY, OCOOEHHO B OTHOIIEHWM AaHOMAJIMU IIeHTPaJbHOU HEePBHOU
CUCTEMBI, U JI0Ka3ajia CBOK 0e30I1aCHOCTh IIPU HAIIPSHKEHHOCTH MarHUTHOTO 110719
110 3 TuL.

B craThe mpejcTaBiIeHEl Pe3yJabTAThl MyJAbTUpPernoHaabHou MPT 271 1ioza,
TOYHBIM CTAaTUCTUYECKHUM aHaJIU3 PEKOHCTPYKIIMHM CepAlla C MCII0Jb30BaHUEM
TeXHOJIOTUH STIC U aJITOPUTMOB IJTyO60KOro 00yueHUs. CpaBHUTEJIbHBIE TaOIUIILI U
PHCYHKH  WUIIOCTPUPYIOT  KJIHWHHUYECKOe  IIPpUMEHeHUe,  IIPenuMyIlecTBa
(IIOPTaTUBHOCTH, aHATOMHYECKHE [IeTaJH) W OIpaHHYeHUd (3aBHCHUMOCTL OT
o1repaTopa, CTOMMOCTBh) 9THUX TEeXHOJIOTHI. I/ICCJIe,ILOBaHI/Ie PEKOMEHAYET
HCII0JIb30BaTh 3D/4D yJIbTPasBYKOBOE HCCIeLOBaHHE B KauyeCTBe CKPHHUHIOBOIO
MeToza U peTasbHy0o MPT B KauecTBe IIOATBEP KAAI0IEN AUAaTHOCTUKY, IIPU ITOM
00111as1 TOUHOCTH IIPU COBMECTHOM HCII0JIb30BaHUU IIpeBbIIIaeT 95%. Cesiad BHIBO[,
4TO BHeJIpeHUe 3TUX TeXHOJIOTUM B Y36eKUCTaHe MO>KeT CHU3UTh MaTepPUHCKYIO U
IIeTCKYI0 CMEPTHOCTh Ha 20-30%. B 6yayiiieM ciefyeT paclIiupuTh uHTerpamum U u
BUPTYaJIbLHOM peabHOCTH, a TAK)Ke II0AX0/bI K TeJIeMeTUITUHE.

KiroueBrle cioBa: 3D/4D yibTpasBYKOBOe HcciefoBaHue, perasbHas MPT,
BPOK/IeHHbIe aHOMAaJIUY, UCKYCCTBEHHBIN UHTe/UIEKT, [IpeHaTaJ IbHas JUarHoCTUKA,
TexHoJ1orus STIC.

AnTotatsiya. Homiladorlik davrida tug‘ma ano‘maliyalarni erta va aniq aniqlash akusherlik
va neonatologiyada eng dolzarb masalalardan biri bo‘lib turibdi. Ushbu maqola 2024-2026 yillarda
chop etilgan so'nggi tadqiqotlarni tahlil qilib, 3D/4D ultratovush va fetal magnit-rezonans
tomografiyasining (MRT) diagnostik samaradorligini solishtiradi. 3D/4D ultratovush real vaqtda
yurak nugsonlari, yuz ifodalari va fetal o'sish holatini baholashda 85-92% aniqlikka ega bo'lib,
sun’iy intellekt yordamida miya rivojlanishini prognozlashda muhim natijalar bermoqda. Fetal
MRT esa, aynigsa markaziy nerv sistemasi anomaliyalarida 19-25% qo‘shimcha diagnostik
ma’lumot taqdim etib, 3T gacha xavfsizligini isbotlagan.

Magqolada 271 homiladan olingan multi-regional MRT natijalari, STIC texnologiyasi bilan
yurak rekonstruksiyasi va deep learning algoritmlari bo‘yicha aniq statistik tahlillar keltirilgan.
Solishtirma jadvallar va rasmlar orqali ushbu texnologiyalarning klinik qo‘llanilishi, afzalliklari
(portativlik, anatomik detallar) va cheklovlari (operator bog‘ligligi, narx) yoritilgan. Tadqgiqot
natijasida 3D/4D ultratovush skrining, fetal MRT esa tasdiglovchi diagnostika sifatida tavsiya etilib,
birgalikda qo‘llanilganda umumiy aniqlik 95% dan oshishi aniglandi. O‘zbekiston sharoitida ushbu
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texnologiyalarni joriy etish ona-bola mortalitetini 20-30% ga kamaytirishi mumkinligi xulosasi
chiqarildi. Kelajakda AI-VR integratsiyasi va telemeditsina yondashuvlari kengaytirilishi kerak.

Kalit so‘zlar: 3D /4D ultratovush, fetal MRT, tug'ma anomaliyalar, sun’iy intellekt, prenatal
diagnostika, STIC texnologiyasi.

1. Kirish. Homiladorlik davrida tug'ma nugsonlarni erta aniqlash - pediatriya va
akusherlikning asosiy vazifalaridan biri. Jahon sog‘ligni saqlash tashkilotiga ko‘ra, har 1000 ta
homiladan 60-70 tasida anomaliyalar uchraydi. An’anaviy 2D ultratovushdan farqli o‘laroq, 3D/4D
ultratovush real vaqtda 3 o‘lchovli tasvir beradi, fetal MRT esa yuqori aniqlikdagi anatomik
ma’lumotlarni taqdim etadi. So'nggi 2024-2026 yillardagi tadqiqotlar (PubMed, PMC bazalaridan)
shuni ko‘rsatadiki:

e 3D/4D ultratovush yurak va yuz anomaliyalarini 85-90% aniqlaydi.
e Fetal MRT miya nuqgsonlarida qo‘shimcha 19-25% ma’lumot beradi.

Bu usullar birgalikda ishlatilganda diagnostika sifati 95% ga yetadi. Yuqoridagi kollajda
3D/4D ultratovushda homila yuzi va qo‘llari ko‘rinishda - bu ota-onalarga psixologik yordam
berishda ham foydali.

2. 3D/4D ultratovush texnologiyasi

3D ultratovush statik 3D tasvir, 4D esa real vaqtda harakatni ko‘rsatadi. STIC (Spatial-
Temporal Image Correlation) rejimi yurakni to‘liq rekonstruksiya qiladi. AI algoritmlari (masalan,
deep learning) miya rivojini baholaydi.
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1-rasm. So‘ngi tadqiqotlar tahlili

So‘nggi tajribada sun’iy intellekt asosida yuqori aniqlik ko‘rsatmoqda. 3D AQSh bilan tuzilgan
chuqur o‘rganish modeli FGR holatida miyadagi kechikishni erta aniqlash bergan. , homila yuzini
tahlil sun’iy intellekt tizimi neyroanomaliyalarni oldindan aniqlashda samarali natija ko‘rsatgan.
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2-rasm. Anomaliya turlari bo‘yicha aniqlik
Ushbu 2-diagrammadan ko‘rinib turibdiki, 3D/4D AQSh tekshiruvlari barcha ko‘rsatkichlar
bo‘yicha 2D usulga nisbatan ancha yuqori aniqlik beradi. bunda, o‘sish cheklanishini seziladi (92%
ga 75%). Yurak xamda yuz/miya anomaliyalarida xam 3D/4D usul ustunligi yordam. Bu esa
zamonaviy texnologiyalarni diagnostika darajasini yaxshilashni ko‘rsatadi.
3.Fetal MRT texnologiya
Fetal MRT 1,5-3T maydonlarda o‘rnatish, gadoliniyumsiz ishlab chigarish. T2-weighted rejim
miya va organlarni yaxshi ko‘rish. Harakat artefaktlarini yangilash uchun tez skanerlari uchun.
So‘nggi natijalar:
e Multi-regional MRT (2025): 271 homilada CNS da 19,2% qo‘shimcha ma’lumot.
e qat'iy sharh (2025): Hech qanday teratogen ta’sir yo‘q.
Diagrammalar uchun misol: MRT fazalari
1. Sagittal - miya qorinchalari.
2. Koronal - korteks.
3. Aksial - bazal gangliyalar.
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Fetal miya MRT: Ventrikul o'Ichamlari solishtirish
(30-gestatsional haftada)

Normal (Control) Ventrikulomegaliya
(30 gestatsional hafta) (30 gestatsional hafta)

—
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(30 gestational weeks) (30 gestational weeks)

3-rasm. Xomilaning miya MRT: Chap - normal (3,78 mm qorincha), o‘ng -
ventrikulomegaliya (11,39 mm).
4. Solishtirish va klinik qo‘llanilish
Jadval 3: Usullar solishtirish

Parametr 3D/4D AQSh Homila MRTsi
Narxi O‘tgan (100-200 dollar) Yugori (500-1000%)
Vaqti 15-30 kun 30-60 daq

Aniglik (CNS) 80-90% 95%
Afzallik Real vaqt rejimida, portativ Anatomik tafsilotlar
Cheklov Operator, pozitsiya Harakat, quloglik

Quydagi rasmda homilaning miya tuzilmalari turli kesimlarda (A-F) ko' rasmlar. Har bir
tasvirda bosh miya qgismlarining aniq va joylashuvi aniq. Ayrim kesimlarda normal ko‘rinishda
berilgan bo‘lsa, boshqalarida esa tuzilmalardagi farqlar yoki o‘zgarishlar seziladi. Bu kabi tasvirlar
homila miyasining rivojlanishini va mumkin bo‘lgan anomaliyalarni ertada muhim bosqichga ega.
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4-rasm.US skrining, MRT qilish - umumiy aniqlik 95%+.
Venn diagrammasi — US 70%, MRT 60%, kesishma 50%. Fetal MRT fazalari (AF) - normal va
patologik miya.
Xulosa:
¢ Birinchi trimestr: 3D US yuz/yurak uchun.
e Ikkinchi: MRT murakkab uchun.
¢ Kelajak: Al + VR modellari, telemeditsina.
Ushbu texnologiya O‘zbekiston klinikalarida joriy etilsa, mortalitet 20-30% ga dastur.
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