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VY3U ¢ nonmiieporpadueii B TejiepeadluIUTAIMY NANMUEHTOB ¢ BOCHAJIUTEIbHBIMU

3a00/1eBaHUSIMH CyCTaBoB

AHHOTALUA

B cratbe paccMaTpuBarOTCSi COBPEMEHHBIE BO3MOXHOCTH, KIMHUKO-IHArHOCTUYECKAs
3HAYUMOCTD M MEPCIEeKTUBBI BHEAPEHUS YIbTPa3ByKoBoro uccienoBanus (Y3U) c npumeHeHuem
[BETOBOM M DHEPreTHYECKON jgomruieporpaguul B CHCTEMY JIHUCTAHIIMOHHOH peabwMInuTaIiu
(TenepeabuiIUTALINHN ) MaIMEeHTOB, CTpaIatoIINX XPOHUYECKUMH BOCIAJUTEIbHBIMU
3a00JIeBaHUSAMHU CYyCTaBOB, TAKUMU KaK PEBMATOUHBIA apTPUT, ICOPUATUIECKHI apTPUT U IpyTUE
cepoHeraTuBHbIE cioHAMIoapTponatuu. Oco0oe BHUMaHUE yAeNseTcs pa3padoTKe U ONTUMHU3ALNN
METOJIOJIOTHH JTUCTAHITMOHHOTO MOHUTOPHHTA aKTHBHOCTH BOCHAIIMTEIHLHOTO TIPOIIECcCa, BKITFOYAS
KOJIMYECTBEHHYIO M KaUECTBEHHYIO OICHKY CHHOBHUTA, THIEPTPO(GUN CHHOBHAIHLHOW OOOJIOUKU H
CTETeHH BaCKYJISpU3AIH TKaHEH.

[Tpoananu3upoBaHbl AMATHOCTUYECKHE BO3MOKHOCTH IOMIUIEPOMETPHUUECKHX MTOKa3aTeneit
B ONPEJICIICHUH aKTHBHOCTH HEOAHTHMOTeHe3a KaK KITFOYSBOTO MaTOPU3HOIIOTHIECKOTO MEXaHU3Ma
nporpeccupoBanusi 3aboneBanus U mpenukTopa oboctpeHus. PaccmarpuBaercs pons Y3U kak
BBICOKOYYBCTBUTEILHOTO, HEMHBA3UBHOTO U JOCTYITHOTO METOJIa BU3YaTH3allH, TO3BOJISIOIIETO
OCYIIECTBIISTh AMHAMHUYECKOE HAONIOJACHHE 32 COCTOSHHUEM CYCTaBOB B PEXHME PEalbHOTO
BpeMeHH 0e3 He0OXOIMMOCTH YacThIX BU3UTOB IMAIUEHTA B METUITTHCKOE YUPESKICHHUE.

O06ocHOBaHA 3HAYMMOCTh HHTETPAIINHN YIIBTPA3BYKOBBIX JAHHBIX B IH(PPOBBIC IIATHOPMBI
TEJeMETUIIUHBl ISl TOBBIIIEHUs S()()EKTUBHOCTH MEPCOHATU3UPOBAHHONW Tepamuu, paHHeH
KOPPEKIINH JIEYeOHBIX MEPOTIPHUATHI U CHIKEHUS PUCKa OclIoxkHEeHU. Oco00e BHUMaHUE YeIeHO
pa3paboTKe MPOTOKOJIa B3aUMOJICHCTBHUS B CHCTEME «Bpavy—TaIl[UCHT—CIICITUAINACT YIbTPa3ByKOBOM
JUArHOCTHKW», BKIJIFOYAs BOIPOCHI CTAHIAPTH3AIMH Tepeaadyd W300paKEeHHH, WHTEPIPETAIHH
PE3YNBTATOB M 00ECTICUEHHS Ka4eCTBa JUCTAHIIMOHHOTO KOHCYIETUPOBAHUSI.

[Tokazano, uro BHeapenue Y3U c¢ nmommieporpadueld B MpakTUKY TelepeaduIuTaluu

CHOCO6CTByeT IMOBBIICHHUIO TOYHOCTHU OLI€HKHW aKTHBHOCTHU 3360J’IeBaHI/I$I, OIITUMU3AIINHU JIeueOHOM
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TaKTUKH, YJIYYIICHUIO MPUBEPKEHHOCTH MAllMEHTOB K TEPaluM M, KaK CIEICTBUE, MOBBIIICHUIO
Ka4ecTBa )KU3HU OOJIBHBIX C XPOHHYECKHMHU BOCIIAJIUTEILHBIMH 3200I€BAaHUSMH CyCTaBOB.

KiioueBble ci1oBa: Tenepeabuinranys, yabTpa3ByKoBas AWarHOCTHKA, JOMIuIeporpadus,
PEBMATOUIHBIA apTPUT, NCOPUATHYECKHI apTPUT, CHHOBUT, HEOAHTHOTEHE3, IHCTAHIIMOHHBIN
MOHUTOPHUHT, IM(poBas MeAWLMHA, TEPCOHATM3IUPOBAHHAS TEpamus, BOCHAJIUTEIbHBIC
3a00JIeBaHMs CYCTaBOB.

Bo‘g‘imlar yallig‘lanish kasalliklari bilan og‘rigan bemorlarning telereabilitatsiyasida
dopplerografiya ultratovush tekshiruvi

Annotatsiya

Magolada surunkali yallig‘lanishli bo‘g‘im kasalliklari, jumladan revmatoid artrit, psoriatik
artrit hamda boshqa seronegativ spondiloartropatiyalar bilan og‘rigan bemorlarni masofaviy
reabilitatsiya (telereabilitatsiya) tizimiga rangli va energetik dopplerografiya qo‘llanilgan
ultratovush tekshiruvi (UTT)ni joriy etishning zamonaviy imkoniyatlari, klinik-diagnostik
ahamiyati va istigbollari ko‘rib chiqiladi. Yallig‘lanish jarayonining faolligini masofadan
monitoring qilish metodologiyasini ishlab chiqish va optimallashtirishga alohida e’tibor qaratilgan
bo‘lib, bunda sinovitni miqdoriy va sifat jihatdan baholash, sinovial gavat gipertrofiyasi hamda
to‘qimalar vaskulyarizatsiyasi darajasini aniqlash masalalari yoritilgan.

Dopplerometrik ko‘rsatkichlarning diagnostik imkoniyatlari kasallik progres-siyasining
asosiy patofiziologik mexanizmi bo‘lgan neoangiogenez faolligini aniglash va kasallik
zo‘rayishining prediktori sifatida baholash nuqtai nazaridan tahlil qilingan. UTTning yuqori
sezuvchan, invaziv bo‘lmagan va keng qo‘llaniladigan vizualizatsiya usuli sifatidagi o‘rni asoslab
berilgan bo‘lib, u bemorlarni tibbiy muassasaga tez-tez murojaat gilish zaruratisiz real vaqt rejimida
dinamik kuzatish imkonini beradi.

Ultratovush ma’lumotlarini telemeditsina raqamli platformalariga integratsiya qilishning
ahamiyati asoslab berilgan bo‘lib, bu individual (personalizatsiyalashgan) davolash samaradorligini
oshirish, davolash choralarini erta bosgichda tuzatish hamda asoratlar xavfini kamaytirishga xizmat
qiladi. “Shifokor-bemor—ultratovush diagnostikasi mutaxassisi” tizimida o‘zaro hamkorlik
protokolini ishlab chiqishga alohida e’tibor qaratilgan bo‘lib, unda tasvirlarni uzatish standartlari,
natijalarni talqin qilish va masofaviy konsultatsiya sifatini ta’minlash masalalari ko‘rib chiqilgan.

UTT va dopplerografiyani telereabilitatsiya amaliyotiga joriy etish kasallik faolligini
baholash anigligini oshirish, davolash taktikasini optimallashtirish, bemorlarning davolashga
bo‘lgan rioyasini yaxshilash va natijada surunkali yallig‘lanishli bo‘g‘im kasalliklari bilan og‘rigan

bemorlarning hayot sifatini oshirishga xizmat qilishi ko‘rsatib berilgan.



Kalit so‘zlar: telereabilitatsiya, ultratovush diagnostikasi, dopplerografiya, revmatoid artrit,
psoriatik artrit,  sinovit, neoangiogenez, masofaviy = monitoring, ragamli tibbiyot,
personalizatsiyalashgan terapiya, yallig‘lanishli bo‘g‘im kasalliklari.

Ultrasound with Doppler Imaging in Telerehabilitation of Patients with Inflammatory Joint
Diseases

Abstract

The article examines the current capabilities, clinical and diagnostic significance, and
prospects for implementing ultrasound imaging (US) with color and power Doppler techniques in
the system of remote rehabilitation (telerehabilitation) of patients suffering from chronic
inflammatory joint diseases, including rheumatoid arthritis, psoriatic arthritis, and other
seronegative spondyloarthropathies. Particular attention is paid to the development and optimization
of methodologies for remote monitoring of inflammatory activity, including both qualitative and
quantitative assessment of synovitis, synovial membrane hypertrophy, and the degree of tissue
vascularization.

The diagnostic value of Doppler parameters in determining the activity of neoangiogenesis,
a key pathophysiological mechanism underlying disease progression and a predictor of
exacerbation, is analyzed. The role of ultrasound as a highly sensitive, non-invasive, and accessible
imaging modality is emphasized, enabling real-time dynamic monitoring of joint conditions without
the need for frequent patient visits to healthcare facilities.

The importance of integrating ultrasound data into digital telemedicine platforms is
substantiated, as it enhances the effectiveness of personalized therapy, allows for early adjustment
of treatment strategies, and reduces the risk of complications. Special attention is given to the
development of an interaction protocol within the “physician—patient—ultrasound specialist”
framework, including issues related to image transmission standardization, interpretation of
findings, and quality assurance of remote consultations.

It is demonstrated that the implementation of ultrasound with Doppler techniques in
telerehabilitation practice improves the accuracy of disease activity assessment, optimizes
therapeutic decision-making, increases patient adherence to treatment, and ultimately enhances the
quality of life of patients with chronic inflammatory joint diseases.

Keywords: telerehabilitation, ultrasound imaging, Doppler ultrasonography, rheumatoid
arthritis, psoriatic arthritis, synovitis, neoangiogenesis, remote monitoring, digital medicine,
personalized therapy, inflammatory joint diseases.

Beenenue

Bocnanurensuble 3aboneBanust cycraBoB (B3C) xapakTepusyloTcsi XpPOHHYECKUM

TEYCHUEM, CKIOHHOCTBIO K IIPOIPECCUPYIOLIEH NECTPYKIUU XPAILIEBOM U KOCTHOW TKaHEH, 4TO
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HEM30eKHO BeNeT K MHBaIuAu3anuu mnanueHtoB. CoBpemenHas koHuenuus «Treat to Target»

(JleueHne [0 JOCTMDKEHHUS LeaM) TpeOyeT YacToro KOHTPOJIA COCTOSHHUS NalMeHTa Juis
CBOEBPEMEHHON KOPPEKLMH TEPAIUH.

OpHako reorpaduueckas yJIaJI€HHOCTh CHEIHMAIM3HMPOBAHHBIX LEHTPOB, OTPaHUYCHHAsS
MOOUJIBHOCTh ~ IMAlIMEHTOB M JMMJIEMHUOJIOTUYECKHME PHUCKU  JEJNAIOT  OYHBIE  BU3UTHI
3aTPyAHUTENIBHBIMUA. B CBsI3u ¢ 3TuM TenepeaOuiIMTanMsl CTAHOBUTCS KPUTHYECKU BaKHBIM
uHcTpyMeHTOM. KiroueBoil mpoOieMoil TereMequIMHBl B PEBMATOJIOIMU OCTAeTCsl OTCYTCTBHUE
OOBEKTHBHBIX BU3yaU3al[MOHHBIX JaHHBIX B pealbHOM BpemeHu. Y3U c momruieporpadueii,
o0J1ajiast BBICOKOW YyBCTBUTEIILHOCTBIO K BBISIBJICHHIO CYOKIMHUYECKOTO BOCTIAIEHUS, MOXKET CTaTh
«30JI0TBIM CTaHAAPTOMY JUCTAHIIHOHHOI'O KOHTPOJISL.

eas uccaenoBanus

Onennts >(QQPEKTUBHOCTD W JAMATHOCTUYECKYIO IIEHHOCTb HWHTETPAlUd  JIAaHHBIX
YIBTPa3BYKOBOW Jommuieporpaguu B HPOTOKOJBI  TENEPEaOMIUTALMU Ul MOHHUTOPHHTA
aKTUBHOCTH BOCHAJUTEIBHOIO INpolecca U KOPPEKIUH pPeadMIMTAllMOHHBIX MEPONPUATHH Y
nanuentos ¢ B3C.

Marepuajbl M1 MeTOABI

B wuccnenoBanue Obulo BKItOYEHO 120 ManuMeHTOB € YCTAHOBJIEHHBIM JIMArHO30M
peBmarouiHblid apTput (PA) u ncopuatuueckuit aprput (IIcA). IlannenTs! 6buIN pa3jeneHsl Ha
JIBE€ TPYIIIBL:

OcuoBuas rpynma (n=60): TIpoxoawnu mporpamMmy TelepeaOUIUTAIMd C HCIOJIb30BAHUEM
MOOUJIBHOTO TPWIJIOKEHUS U PEryJsipHbIM (pa3 B 2 Henenu) BbimoiHeHueM Y3U cycTtaBoB B
JIOKQJIBHBIX JUAarHOCTMYECKUX LIEHTPAX, JaHHbBIE KOTOPBIX IEPEAABAINCH KypaTropy uepe3
o0J1a4yHBbIil cepBHC.

KonrponpHas rpynmna (n=60): Ilomywanu cTaHgapTHyo amOyJIaTOPHYIO MOMOIIb C OYHBIMH
BHU3UTAMH pa3 B 3 Mecsla.

Metonuka Y3U

Hcnonp30Banuch JaTYUKK ¢ yacToToi 12—18 MI't. OneHuBanucey cieayomue napameTpsl:
TonmuHa cHHOBHANBHOM 000I0YKH (MM).

Hanuuue 1 00beM BBINIOTA B MTOJIOCTH CyCTaBa.
Ouepretryeckuii nommiep (PD): olieHKa HHTEHCUBHOCTH KPOBOTOKA B CHHOBHH IO IIKaJE Semi-

quantitative score (0-3 6aa).

PesyabTarhl
B xone uccnenoBanus ObUIO YCTAaHOBJIEHO, YTO HHTErpauus Y 3/-MOHUTOPHUHTA B IPOLIECC
TeJlepeadMINTALMY TI03BOJIMJIA BBISIBUTh PELIMUB BOCaeHus Ha 14—18 nHell paHblue, yeM mpu

WCIIOJI30BaHUH TOJIBKO KIMHUYECKUX HHACKCOB (DAS28, CDAI).
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CpaBauTtenbHast 3¢ HEeKTUBHOCTH MOHUTOPUHTA

[TapameTp Tenepeabunurarus + | CranmaptHoe
Y3Uu HabroAeHNe

Yacrora noctwkenus pemuccun (6 | 72% 48%

Mec)

CBoeBpemenHas koppekius JIOK 92% 65%

VYnosnersopenHocTh maimenta (0-10) | 9.1 7.4

PoJb nonmieporpaguu

Jommneporpadust mokaszana cebs Kak Haumboiee YyBCTBUTEIBHBIM Mapkep. Y 25%
MAIMEHTOB OCHOBHOM I'PYIIIBI IPU OTCYTCTBUM KimHU4eckoi 6o (BALLL < 2) perucrpupoBaics
CUTHAJ JHEPreTHYecKOro Jomruiepa 2-ii CTENEeHH, YTO MO3BOJIMIO TPEBEHTUBHO CHU3HTH
(bu3nyuecKyto Harpy3Ky B mporpamMme peabuiuTaiuu, MpeIoTBPaTUB MOBPEKACHHUE CyCTaBa.

TenekoMMyHHKAIIMOHHAsE COCTaBIIsAIONIasi obecneunBana ObicTpyro mnepenady DICOM-
¢aitnoB. Bpau-peabunuronor B peXHMe OHJIAHH MOT KOPPEKTHPOBATh HMHTEHCHBHOCTD
ynpaxHeHui neue6Hoit puskynbTypsl (JIOK), onupasce Ha HHAEKC BaCKyJISpU3aIUH.

Oo0cyxaenne

HcnonszoBanue Y3U ¢ pommieporpadueid B TelnepeadWIMTAIMK peliaeT IpodiieMy
«HEMOTO BOCTAJCHUs». TpaWIMOHHBIE METOABl TUCTAHIIMOHHOTO KOHTPOJSI (OTPOCHHKH)
CyObeKTHUBHBI. Busyanuszanus KpoBOTOKa B CHHOBHMHM IO3BOJIIET OOBEKTUBU3UPOBATh COCTOSHUE
MaueHTa.

OpHako BHeIpeHHe MeToja TpeOyeT CTaHAapTH3AIMMKA MPOTOKOJIOB CKAHUPOBAHHS, YTOOBI
pe3yIbTaThl, OJYYCHHBIE Pa3HBIMH BpauamMu ¥Y3/] Ha MecTax, ObUIM COIOCTaBUMBI IIPU aHAIIN3E
JUCTAaHIIMOHHBIM HEHTPOM. MBI ITpe iaraeM BHEIPEHNE «KMUHUMAJIBHOTO TMarHOCTUYECKOTO CeTa»
— CKaHMpOBaHME HanboJjee MOPakeHHOT0 CYCTaBa U JIOMUHAHTHON KUCTH.

3akio4eHue

Bueapenne Y3U ¢ pommneporpadueit B MpakTHUKY TelepeaOUIUTAIlMN IallMeHTOB C
BOCMAJMTEIbHBIME  3a00JIEBAaHUSIMU  CyCTAaBOB 3HAUUTENIBHO TIOBBIIIAET OE30MACHOCTh H
3¢ EKTUBHOCTH BOCCTAHOBUTEIBHOTO JICUEHHUS. DTO MO3BOJISET:

OOBEKTUBHO KOHTPOJIMPOBATH AKTHBHOCTH 3a00JICBAHUS B PEXKIME PEaTbHOTO BPEMEHH.
WuanBuyanm3upoBaTh pexuM (GU3HIECKIX HArpy30K.
CoxpaTuTh KOJIMYECTBO HEOOOCHOBAHHBIX OYHBIX BU3UTOB B CIEIIMATU3UPOBAHHbIE KIIMHUKH.

Tenepeabunuranusi, HOJKpENJICHHAs METOJaMH YJIbTPa3ByKOBOI BU3yalU3aIiH, SBIISETCS
MEPCIEKTUBHBIM ~ HANpaBlICHHEM  Pa3BUTHA  [EPCOHATM3UPOBAHHON  pPEBMATOJIOTUH |
PeadMIMTOIOTHH.

Cnucok Jurepatypbl



Vol. 2 Issue 6 www.mrjedu.com

1.

10.

11.

Khamidov OA, Ataeva SKh, Ametova AS, Yakubov DZh, Khaydarov SS A Case of Ultrasound
Diagnosis of Necrotizing Papillitis. Central Asian journal of medical end natural sciences.
2021;2(4):103-107

Khamidov OA, Ataeva SKh, Yakubov DZh, Ametova AS, Saytkulova ShR ultrasound
examination in the diagnosis of fetal macrosomia. Web of scientist: International scientific
research journal. 2021;2(8):49-54

N., Nurmurzayev Z., Abdugodirov Kh. M., and Akobirov M. T. 2023. “Transabdominal
Ultrasound for Inflammatory and Tumoral Diseases Intestine: New Possibilities in Oral
Contrasting With Polyethylene Glycol”. Central Asian Journal of Medical and Natural
Science 4 (3), 973-85.
https://cajmns.centralasianstudies.org/index.php/CAJMNS/article/view/1606

0., Gaybullaev S., Fayzullayev S. A., and Khamrakulov J. D. 2023. “Cholangiocellular

Cancer Topical Issues of Modern Ultrasound Diagnosis ™. Central Asian Journal of Medical
and Natural Science 4 (3), 921-28.
https://cajmns.centralasianstudies.org/index.php/CAIJMNS/article/view/1599

Amaesa C.X., llloomanose D.JK. (2024). Tubb6uémoa cynvuii unmennexm. Science and
Innovation, 4(2), 47-57. Retrieved from
https://cyberlininka.ru/index.php/sai/article/view/82

Khamidov O. A., Gaybullaev S.0. (2024). The Advancements and Benefits of Radiology

Telemedicine. Journal the Coryphaeus of Science, 6(1), 104-110. Retrieved from

http://jtcos.ru/index.php/jtcos/article/view/202

Xamidov O.A., Sharofova M.J. (2025). Tizza bo’g’imi jarohatlarini utt yordamida aniglash:
zamonaviy usullar va uskunalar. Healthway, 1(2), 172-
179. https://doi.org/10.64411/y5fg7m02

Davranov 1.1., Ergashpulotova S.X. (2025). The role of low-dose computed tomography in

the early detection of lung cancer in high-risk patients. Healthway, 1(3), 161-
171. https://doi.org/10.64411/g4eas641

Amemosa A.C., Cauoaxmamoe H.C., Huzamoe X.M. (2025). V3u-oyenxa ¢hynxyuu u
CMpPYKmMypbl nepughepuyeckux Hepeos: HeUpoCcoHo2papus KaKk UHCMPYMEHmM paHHel
ouaenocmuxu. Healthway, 1(3), 246-253. https://doi.org/10.64411/ma5nsq63

Khamidov O. A., Gaybullaev S.0. (2024). The Advancements and Benefits of Radiology

Telemedicine. Journal the Coryphaeus of Science, 6(1), 104-110. Retrieved from

http://jtcos.ru/index.php/jtcos/article/view/202
Khamidov O. A. and Dalerova M.F. 2023. The role of the regional telemedicine center in

the provision of medical care. Science and innovation. 3, 5 (Nov. 2023), 160-171.


https://cajmns.centralasianstudies.org/index.php/CAJMNS/article/view/1606
https://cajmns.centralasianstudies.org/index.php/CAJMNS/article/view/1599
https://cyberlininka.ru/index.php/sai/article/view/82
https://doi.org/10.64411/y5fg7m02
https://doi.org/10.64411/g4eas641
https://doi.org/10.64411/ma5nsq63

Vol. 2 Issue 6 www.mrjedu.com

12. Khamidov Obid Abdurakhmanovich and Gaybullaev Sherzod Obid ugli 2023. Telemedicine

in oncology. Science and innovation. 3, 4 (Aug. 2023), 36-44.
13. Alimdjanovich, Rizayev Jasur, et al. "Start of Telemedicine in Uzbekistan. Technological
Availability." Advances in Information Communication Technology and Computing:

Proceedings of AICTC 2022. Singapore: Springer Nature Singapore, 2023. 35-41.



