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AHHOTALINA

06ocHoBaHue. CnésHble JKenesbl U CNE300TBOAALLME NYTU — OAHU U3 OCHOBHBIX HEXEeNaTesbHbIX MULLEHEN MpKU NpoBefe-
HWM pafMOHYKIIMAHOM Tepanum ¢ ucrnonb3oBaHueM I-131, a UMeHHo B 24% cnyyaeB MMeET MecTo BO3HUKHOBEHME BTOPUYHOM
obnuTepaunm cnésooTBoaAmx nyTeii [1]. B 3akoHopaTenbcTBe Poccuiickoit Oefepaunm B 061acTi UCMONb30BaHNSA aTOMHOM
3HEPruM CYLLLECTBYET PAA PacnOpPAAUTENbHbBIX JOKYMEHTOB, 00A3bIBAIOLLMX BECTU YYET U KOHTPOMb MHAMBUAYaNbHbIX 403 06.y-
YeHWs C NpefocTaBieHNEM AaHHbIX B EQMHYI0 cucTeMy KOHTpONS MHAMBUAYabHbIX 403 065ydenmns rpaxaaH (ECKUA). B 1o e
BpeMsl CTaTUCTUYECKUA aHaNIN3 HE BKIIOYAET CUCTEMHBINA YYET U KOHTPOJIb MHAMBMAYANbHBIX 103 BHYTPEHHEro 0bayyeHns na-
LIMEHTOB, B YaCTHOCTM Ha CNE3HbINA annapart, Npy UCNob30BaHUKM METOA0B AAEPHOW MeMLMHbI B TEPANEBTUHECKUX LIENSX.
Lilenb — paspaboTtka nporpaMMHo-annapaTHOro NpoguIaKTUYECKOr0 KOMMIEKCA — CUCTEMBI YYETA U KOHTPONS [030BbIX
HarpysoK Ha cné3o0TBOAALLME NYTU NPU NPOBEAEHUM PaMoA0ATEpPaniK.

Marepuanbl u MeToabl. B KauecTBe MaTepuanoB M MeTOL0B BbICTYMaT cucTeMbl BU3yanusaumm GE Discovery NM/CT 670,
GE Discovery NM 630, paboyas ctaHums agepHoit Megmumnbl Xeleris 4 DR Workstation n paanodapMaLeBTMYecKuin nexap-
CTBEHHbII npenapart Ha ocHoge |-131. [1ns uckniodeHus nonaaaHusa pagmodapmnpenapara B CNé300TBOASALLME MYTU paccMa-
TPUBAETCA NPUMEHEHWUE COCYAOCYKMUBAIOLLMX JIEKApPCTBEHHbIX NpenapaToB U 06TypaTopoB CNE3HbIX ToueK. KnueHTcKas yacTb
BeD-cepBuca peannsoBaHa Ha ocHoBe JavaScript-6ubnuotekn React. PaspaboTtka Backend-coctaBnsioLueid ocyliecTeneHa
Ha A3blKe nporpamMmupoBaHus Python.

Pesynbtatbl. [Ing OLEHKM pUCKA BO3HWUKHOBEHMSA OCIOMHEHWA bbin paspaboTaH cnocob, yunuTbIBaOLWLMIA NapaMeTpbl: BO3-
pacT, nos, cyMMapHasl BBeJEHHAs aKTUBHOCTb MALUMEHTY, HaAMuMe TEKYLUEro Cle30TeYEHNs Ha MOMEHT rocnuTanM3auuy,
Hanu4me MeHonay3bl (L7191 XKEHLLMH) U MHAEKCa HakonneHus |-131 B cnésooTBoaALmX nyTax. HayanbHble AaHHble (aHaMHe3
W Ha3HaYeHHOe NleYeHre) 3aHOCATCA NeYallMM BPayoM NaLmeHTa B ONPOCHBINA IUCT NPy NepBUYHOM ocMoTpe. Ha 72-ii vac no-
cne BBefeHus paavodapMnpenapata ¢ NoMOLLbI0 CUCTEMbI MONEKYNAPHOI BU3yanu3aLyv MeaULIMHCKUIA GU3NK onpeaenseT
WHOEKC HaKomneHus pagnodapMnpenapata B CNE300TBOAAWMX NyTAX. Ha ocHOBaHWM monyueHHbIX AaHHbIX OMpeAensercs
06LLMIN ypOBEHD PUCKA BO3HUKHOBEHWUS BTOPUYHOM 06/1MTepaLmMm CNE300TBOASALLMX MyTeR, U (B 3aBUCUMOCTY OT NONYYEHHOTO
pe3yfbTaTa) AeNaloTcA COOTBETCTBYIOLME PeKOMEHAAUUW naumneHTy. MoCKoMbKy OMWUCaHHbINA NpoLecc ABMAETCA [OCTaTOHHO
TPYLOEMKUM B KJIMHUYECKUX YCNOBUSAX, Obina pa3paboTaHa MHTENNEKTyanbHas CUCTEMA MOAJEPKKN NMPUHATUS BpayebHbIX
peLLeHuiA, NO3BOJIAIOLLAA aBTOMATU3MPOBaTh NPOLECC U MUHUMU3WUPOBATb BEPOSTHOCTb BO3HUKHOBEHMS OLUMBOK.
3akniouenne. PaspaboTka nporpaMMHoO-annapaTHoro NpoQMNaKTUYECKOro KOMMJIEKCa N03BOAMT C bonbluei 3QHeKTUBHO-
CTblO Ha3HayaTb NPodUNAKTMYECKWe MeTOfbl Ha BCEX 3Tamax MpOX0XAEHWA Kypca JleyeHus C Leblo MUHMMU3aLMK BO3-
HWKHOBEHUS! HebnaronpuATHbIX COBBITMIA — BTOPUYHOI 06AMTEpaLMM CNE300TBOLALLMX NYTEW, YTO B CBOKO 04EPEefb MOBbICUT
KauyecTBO JKM3HM NaLMEHTOB.

KnioueBble cnoBa: OHKO3HAOKPUHOMOIUSA; AAepHas MeAMUMHA; MeAMLMHCKan Gu3KKa; 0pTanbMONOrus; CNE3HbIA anna-
paT; paAaMoaKTUBHbLINA MoJ; BTOpMYHAasA 0bnuTepaumsa CNE300TBOAALLMX NyTei; Beb-pa3paboTKa.
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ABSTRACT

BACKGROUND: Lacrimal glands and lacrimal pathways are one of the main undesirable targets during radionuclide therapy
using I-131, namely, in 24% of cases, secondary lacrimal pathways obliteration occurs [1]. In the legislation of the Russian
Federation in the field of atomic energy use, there are a number of administrative documents obliging to keep records and
control of individual radiation doses with the provision of data to the unified system for monitoring individual radiation doses of
citizens. At the same time, statistical analysis does not include systematic accounting and control of individual doses of internal
radiation to patients, in particular, to the lacrimal apparatus, when using nuclear medicine methods for therapeutic purposes.
AIM: To develop a software and hardware preventive complex — a system for accounting and monitoring dose loads on
lacrimal pathways during radioiodotherapy.

MATERIALS AND METHODS: GE Discovery NM/CT 670 imaging systems, GE Discovery NM 630, the Xeleris 4 DR Workstation
nuclear Medicine Workstation and the I-131-based radioisotope were used. To exclude the ingress of radioisotope into lacrimal
pathways, the use of vasoconstrictive drugs and the use of tear point obturators were considered. The client part of the web
service was implemented based on the React JavaScript library. The development of the Backend component was carried out
in the Python programming language.

RESULTS: To assess the risk of complications, a method was developed that takes into account the following parameters:
age, gender, total administered activity to the patient, the presence of current lacrimation at the time of hospitalization, the
presence of menopause (for women) and the accumulation index 1-131 in lacrimal pathways. The primary data (anamnesis
and prescribed treatment) are entered by the patient's attending physician in the questionnaire during the initial examination.
At 72 hours after the introduction of radioisotope, using a molecular imaging system, a medical physicist determines the
index of accumulation of radioisotope in lacrimal pathways. Based on the data obtained, the overall risk level of secondary
obliteration of the lacrimal tract is determined and, depending on the result obtained, appropriate recommendations are made
to the patient. Since the described process is quite time-consuming in a clinical setting, an intelligent medical decision support
system has been developed that allows automating the process and minimizing the likelihood of errors.

CONCLUSION: The development of a software and hardware preventive complex will make it possible to prescribe preventive
methods with greater efficiency at all stages of the course of treatment in order to minimize the occurrence of adverse events
(such as secondary obliteration of the tear ducts), which in turn will improve the quality of life of patients.

Keywords: oncoendocrinology; nuclear medicine; medical physics; ophthalmology; lacrimal apparatus; radioactive iodine;
secondary obliteration of the lacrimal tract; web development.
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