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I.I,ud:poausau,uﬂ AWArHoCTUKM: KoMIbloTEpHOE it

NpUNoXeHne ANA onpeAesieHUss MeTacTa3oB
B IMM¢paTUYECKHe Y3Nbl NPU paKe LWEeUKU MaTKK

A.WN. KysHeuos

MOCKOBCKUI aBUaLMOHHbI MHCTUTYT (HaLMOHaMbHbINA UcCNeoBaTeNbCKMiA yHuBepcuTeT), MockBa, Poccuiickan Qepepauus

AHHOTALIMA

O6ocHoeaHue: ¢ 2020 ropa B pamMKax paboTbl MO NOBLILIEHWKO TOYHOCTU CTaAMPOBaHUA NMpM paKe Wwenkyu Matku (PLLUM)
BbIN0 YCTaHOBNIEHO, YTO OCHOBHBIE OLUMOKW BO3HWKAKT MO MPUYMHE MPOMYCKa METacTa3oB B perMoHapHble MMdatuieckue
y3nbl. Hannuue unm oTcyTcTBUe MeTacTa3oB CEpbE3HO BMMSET HA CTaAMPOBaHME paKa W, Kak CieACTBUe, HAa MeTobl ero Jie-
UEHWS: HanMYMe MeTacTa3oB AeNaeT paK HeonepabesbHbIM.

Llen: pa3pabotatb npuoxeHne Ans NOMOLM Bpayy B NPOrHO3WUPOBaHWM HanMuMs MeTacTa3oB B PerMoHapHble iMMda-
TU4ecKue y3nbl npu PLLIM ¢ BO3MOXXHOCTBIO ero YCTaHOBKM Ha N060M NepcoHanbHbIi KOMNbIOTEP HE3aBICUMO OT ONepaLyoH-
Hoi cuctemsl (Windows, Linux, Mac 0S), a Take COXpaHeHWs laHHbIX 0 NaLMeHTax.

Memodei: paspaboTka npoBogmnack Ha nnardopme .NET (framework v4.7.2), cpenctBamm si3bika C# Ha ocHOBaHWUM 3a-
NaTeHTOBaHHOW NPOrHOCTUYECKON MOLENN, UCMOMb3YHOLLEl CEMb MapaMeTpOB KPOBM: CKOPOCTb 0CEaHWs IPUTPOLIUTOB, IpU-
TpouMTLI, remMornobuH, hbubpuHoreH, [1-auMep, arperauus TpOMOOLMTOB C aeHO3MHANMDOCHATOM U pacTBOPUMbIMU GUBPUH-
MOHOMEPHbLIMU KOMIJIEKCaMM.

Pesynbmamei: paspaboTaHo OKOHHOE MPUIIOKEHWE, KOTOPOEe aBTOMAaTUYECKU PacCUMTLIBAET BEPOSTHOCTb BO3HWUKHOBE-
HWSA MeTacTa3oB B pervoHapHble aumdartnyeckue yanbl npu PLUM, a Takke npegocTaBnsieT BO3MOXKHOCTb COXpaHEHUs aH-
HbIX 13 HOpMbl BBOZA M CNPOTrHO3MPOBAHHOMO 3HayeHns B daiinbl popmata TXT u (nm) CSV. ®opmatbl TXT u CSV BbibpaHb
C LeMbi COXpaHEHWUs! BO3MOXHOCTU paboTbl C HAMU B Pa3fMyHbIX OMepauMoHHbIX cucTeMax. @aiin .txt mossonset coxpa-
HWTb pe3ynbTaThl NPOrHO3a KaXKAoro OTAENbHOTO NaLMEHTa B OTAENLHOM daiine Anis yAobcTBa neyatv U NpUKpenseHus ero
K 3NIEKTPOHHOM MM ByMaXKHOM MeaMLUMHCKOIA KapTe naumeHTa. ®ain dopmata CSV nossonsieT arpernpoBath aHHble 000
BCeX MavueHTax NyTéM NOCTPOYHOro AobaBneHns AaHHbIX M3 HopMbl BBOAA B KoHel daiina.

3arnoyenue: paspaboTaHHoe npuoXeHWe obneryaeT Bpadyy MpOLECC WCMOMb30BaHMSA 3anaTeHToBaHHOW (opMynb
AN AMarHOCTUKW METacTa3oB B perMoHapHble numdatudeckue yanbl npu PLUM Ha paHHUX aTanax obcnefoBaHus, UTo no-
3BONSAET BblbpaTh ONTUMANbHYK TaKTUKY U, KaK CNeLCTBME, YNyYLLMTbL NPOrHo3 3aboneBaHus.

KnioueBble cnoBa: paK LUENKM MaTKK; MeTacTasbl; J'IVIMd)aTVILIECKVIe y3.bl; Ll,VI(prBaFI AWarHo0CTuKa; MallnHHoe 06y’-I€HVIe;
KOMNbOTEPHOE NpuoxeHue.
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Digital diagnostics: A computer application
for lymph node metastases in cervical cancer

Anton I. Kuznetsov

Moscow Aviation Institute (National Research University), Moscow, Russian Federation

ABSTRACT

BACKGROUND: Since 2020, staging accuracy improvements in cervical cancer (CC) revealed that major errors occur due
to missed metastases to regional lymph nodes. The presence or absence of metastases seriously affects the staging of cancer
and, consequently, its treatment methods, since metastases make cancer inoperable.

AIM: To develop an application to help the doctor in predicting metastases to regional lymph nodes in CC, with the ability
of installing on any personal computer regardless of the operating system (Windows, Linux, or Mac 0S) and saving data about
the patients.

METHODS: The development was performed on the .NET platform (framework v4.7.2), by means of C# language, based on a
proprietary prognostic model using seven blood parameters such as erythrocyte sedimentation rate, erythrocytes, hemoglobin,
fibrinogen, D-dimer, and platelet aggregation with adenosine diphosphate and soluble fibrin monomer complexes.

RESULTS: A window application was developed that automatically calculates the probability of metastases to regional
lymph nodes in CC and provides the ability to save the data from the input form and the predicted value into TXT and/or CSV files.
TXT and CSV formats are supported in various operating systems. The .txt file allows each individual patient’s prognosis results
to be saved in a separate file for easy printing and attachment to the patient’s electronic or paper medical record. The CSV file
format enables the aggregation of data of all patients by adding line-by-line data from the input form to the end of the file.

CONCLUSIONS: The developed application facilitates the process of using the patented formula to diagnose metastases to
regional lymph nodes in CC at the early stages of examination, which allows choosing the optimal tactics and, consequently,
improving the prognosis of the disease.

Keywords: cervical cancer; metastases; lymph nodes; digital diagnostics; machine learning; computer application.
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