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Ludposon aHanus u3obpakeHMH WEUKU MaTKK Crack 1o
C Ucnonb3oBaHMeM nporpaMMHoro obecneyeHus
ImageJ
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AHHOTALIUA

06ocHoBaHMe. Bu3yanbHbIii 0CMOTP U KOMbNOCKOMMYECKOE UCCNef0BaHMe ABNAIOTCA CyObEKTUBHBIMYA METOLAMU OLIEHKM CO-
CTOSHWA LelKW MaTKu. B HacTosLee BpeMs 60MbLUMHCTBO KOMbMOCKOMNOB MMEIOT BO3MOXHOCTb LIM(POBOIA Nepesaqn 1 3anu-
C1 n306paxeHns COCTOAHMA LLIEMKU MaTKK, a COBPEMeHHOe nporpamMmHoe obecrnedyeHue obpabatbiathb uX. [1ns 06bEKTUBHON
OLLEHKM, NpeaynpexaeHUs pasBUTUA U OLEHKU PUCKOB Pa3BUTUA NPeApaKoBbIX M3MeHeHui (SIL+) 1 paKa LWeiKu MaTku He-
06x0a1MO0 MCNOb30BaTh COBPEMEHHbIE METOALI 06paboTKM U30bpaxeHmiA.

Llenb — npoaeMoHCTpMpoBaTh BO3MOXHOCTU LMGBPOBOro aHanM3a U3obpaKeHuii LKW MaTKU Ha OCHOBE MPOrpaMMHOro
obecneyenus ImageJ [1].

Matepuanel n Metoabl. 500 Konbnockonuyeckux nsobpaxeHnuii Tecta LLUunnepa, nonyyeHHbIX BO BpeMs NpoBefeHUs pac-
LUMPEHHOM Konbnockonuu. LindpoBoii aHanu3 npoBoamnm ¢ UCnob3oBaHWeM NporpaMMHoro obecnedenms ImageJ Ha ocHoBe
MUHUManbHoro (MinGV), MakcuManbHoro (MaxGV) sHaueHuii ceporo nukcens (0—255) u nnowwaam nopaxEHHON NOBEPXHOCTH
(%Area). M30bpaeHus bbinn pasgeneHbl Ha 4 rpynnbl COrNacHo NPOBEAEHHOMY LIMTONOMMYECKOMY UCCef0BaHMI0: 340p0-
Bble foHopbl (n=19; 3,8%); NNOCKOKNETOYHOE MHTPa3NUTENMaTIbHOE NopaXKeHWe Nérkon ctenenm (n=113; 22,6%); nnocKokne-
TOYHOE MHTPA3NUTENIMANbHOE NOpaeHue TAKENON ctenenn (n=327; 65,4%) U MHBA3WBHLIN PaK LWeKK MaTku (n=41; 8,2%).
MateMaTnueckuii M CTaTUCTUMYECKWUIA aHanu3 MOYYEHHBIX JaHHbIX NPOBOAMIM C UCMO/b30BAHMEM NaKeTOB A3bIKa Mporpam-
mupoBanua Python B cpene Google Colab. CpaBHeHWe KoNMUECTBEHHBIX NOKa3aTeniel Mexay TpeMsa 1 bonee rpynnam npo-
BOAMIM C MCroNb30BaHWeM Kputepus Kpackena—Yonnuca u anocTepuopHbIM CpaBHEHWAM Mo KpuTepuio [laHHa ¢ monpaBKoi
Xonma.

Pe3synbTtatbl. Ctatuctuyecky 3Haummo MinGV (p=0,035), MaxGV (p <0.001) n %Area (p=0,022) HapacTanm oT nérxoii (88/141/31)
K TshKEnon (83/142/32) cTeneHn NNOCKOKNETOYHOTO WHTPAsNUTENMANbHOMO NOPAXKEHUs U paKy Leiiku MaTku (88/162/36).
Mosy4eHbl 06BEKTUBHbIE MApaMeTpbl OLEHKU CTEMEHW MOpaXKeHWs NOBEPXHOCTU LUEAKU MaTKK MpuM NpoBefeHUn LMbpoBoii
Konbnockonuu. poBeaeHe uMdpPoBOro aHanu3a NOBEPXHOCTH LUEAKU MaTKU MOXET NOMOYb KJIMHUYECKOMY CrieLmanucTy
B ONpefeneHnmn fanbHellen TaKTUKW BeAEHUS NaLMEHTKU, B YaCTHOCTU NPOBELEHUM CKAPUGDUKALMOHHOM UM UHLM3UOHHON
Buoncun ¢ nocneayroLWMM MopdoIOrMYeCcKUM UCCNEA0BAHUEM.

3akntoyenune. Mcnonb3oBaHue LMGPOBOro aHanW3a KONbMOCKOMMYECKUX M300paKeHUA MOMET CHU3UTb CyOBbEeKTUBHYIO
OLIEHKY COCTOSIHUA LUEKW MaTKK, NoBblcUTb 3 @EKTUBHOCTb NepBUYHOTO NMpUEMA Bpaya rMHeKonora W oTbopa naumeHToK
ANs NpOBefeHNS LUTONOTMYECKOr0 UCCNeA0BaHNS.
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ABSTRACT

BACKGROUND: Visual inspection and colposcopy are subjective methods of cervical evaluation. Currently, the majority of
colposcopes are equipped with the capacity to digitally transmit and record cervical images, in addition to modern software for
image processing. For the objective assessment, prevention of development, and risk assessment of precancerous changes
(SIL+) and cervical cancer, it is essential to use modern methods of image processing.

AIM: The study aimed at demonstrating the capabilities of digital analysis of cervical images based on ImageJ software [1].
MATERIALS AND METHODS: A total of 500 colposcopic images of the Schiller test were obtained during dilated colposcopy.
Digital analysis was performed using ImageJ software, which employed minimum (MinGV) and maximum (MaxGV) gray
pixel values (0-255) and lesion surface area (%Area) as parameters. The images were divided into 4 groups according to the
cytologic examination performed: healthy donors (n=19; 3.8%), mild grade squamous cell intraepithelial lesion (n=113; 22.6%),
severe grade squamous cell intraepithelial lesion (n=327; 65.4%), and invasive cervical cancer (n=41; 8.2%). Mathematical and
statistical analysis of the obtained data was performed using Python programming language packages in the Google Colab
environment. Comparisons of quantitative measures between three or more groups were conducted using the Kruskal-Wallis
criterion and posteriori comparisons by Dunn’s criterion with Holm’s correction.

RESULSTS: Statistical significance was observed in the increase of MinGV (p=0.035), MaxGV (p<0.001) and %Area (p=0.022)
from the mild (88/141/31) to the severe (83/142/32) degree of squamous cell intraepithelial lesion and cervical cancer
(88/162/36). Objective parameters for the assessment of the degree of cervical surface lesions during digital colposcopy
were obtained. Digital analysis of the cervical surface may assist the clinical specialist in determining further management
strategies, including scarification or incisional biopsy with subsequent morphological examination.

CONCLUSIONS: The application of digital analysis to colposcopic images has the potential to reduce the subjective assessment
of cervical condition, enhance the efficiency of the initial appointment with a gynecologist, and facilitate the selection of patients
for cytologic examination.
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