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Abstract Cervical cancer mainly occurs in women aged 35 to 55 years, rarely at the age below 20 years and only in 20
percent of cases after 65 years. According to statistics, 90 percent of mortality from cervical cancer occurs in low-income
developing countries, where methods of early diagnosis and treatment of this type of cancer are not sufficiently implemented
and applied. Uzbekistan is one of six pilot countries within the framework of the Joint UN Global Program for the Prevention
and Control of Cervical Cancer. The program aims to join forces to work with the Government and other partners to promote
the development and implementation of a sustainable, comprehensive and high-quality national cervical cancer program that
provides women with equal access to services and information. The aim of the study is to conduct in-depth research on the
early detection of precancerous diseases with the help of modern methods using artificial intelligence AIDOT. The study
included 283 women. The age of the patients varied from 28 to 54 years (mean age was 42.6+3.2 years). Colposcopy was
performed using artificial intelligence AIDOT in accordance with the requirements of the developers. The introduction of
artificial intelligence-based colposcopy methods in Uzbekistan will allow to expand the scope and coverage of gynecological
examination of the low-income population, to obtain rapid examination results as an alternative to routine examination of

women.
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1. Introduction

Currently, one of the most widespread female cancers is
cervical cancer, which, according to statistics, is the second
most common type of cancer among women in Uzbekistan
and the third leading cause of mortality from cancer. Every
year it is diagnosed in 1700-1800 women, and the mortality
rate is more than 40% [1].

Cervical cancer mainly occurs in women aged 35 to 55
years, rarely at the age below 20 years and only in 20 percent
of cases after 65 years [2]. According to statistics, 90 percent
of mortality from cervical cancer occurs in low-income
developing countries, where methods of early diagnosis and
treatment of this type of cancer are not sufficiently
implemented and applied. Thus, in the United States, which
occupies a leading position in the world in screening and
vaccination of women, the incidence is lower and makes up
3.8 percent [3].

Papillomavirus infection refers to the main cause that
increases the probability of cervical cancer. In total, there are
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more than 100 types of human papilloma virus (HPV) and
only some of them can increase the probability of cancer.
Other causes that increase the likelihood of developing the
disease include a weakened immune system, promiscuity,
smoking, obstetric history, heredity and others [4].

It should be noted that the initial stages of cervical cancer
are asymptomatic and the disease manifests itself already
when cancer cells spread to neighboring tissues.

Due to the asymptomatic nature of cervical cancer in
its early stages, early detection of the incidence is essential
for its prevention or efficient treatment. Women are
recommended timely diagnosis with regular special
examinations by a gynecologist.

One of the efficient methods of early diagnosis and
detection of cervical cancer is colposcopy, which consists in
the possibility of increasing the studied surface on the
colposcope device up to 10-40 times, as well as taking
pictures of the surface, which increases the probability of
detecting the disease in the early stages [5].

It should be noted that Uzbekistan is one of the six pilot
countries within the framework of the Joint UN Global
Program for the Prevention and Control of Cervical Cancer.
The program aims to join forces to work with the
Government and other partners to promote the development
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and implementation of a sustainable, comprehensive and
high-quality national cervical cancer program that provides
women with equal access to services and information [6]. In
accordance with the Program, the country has developed a
national action plan for 2020-2025.

The aim of the study is to conduct in-depth research on
the early detection of precancerous diseases with the help of
modern methods using artificial intelligence AIDOT.

2. Material and Methods

The study included 283 women who came for an
examination by an oncogynecologist. The age of the patients
varied from 28 to 54 years (mean age was 42.6+3.2 years).
Colposcopy was performed using artificial intelligence
AIDOT in accordance with the requirements of the
developers. The use of this development is stipulated by the
ease of performing the study, minimal preparation of the
patient (treatment of the cervix with an acetic sample), the
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portability of the device, the speed of obtaining the result
(about 30 seconds) after comparison with the database of
cervical images (via the Internet). Taking, fixation and
staining (Hematoxylin-Eosin) of biopsies were performed
according to standard techniques.

The survey and recording of indicators were carried out
according to the methodology presented in Table 1.

3. Results and Discussion

Specialists of the Republican Specialized Scientific and
Practical Medical Center of Oncology and Radiology and its
regional branches in Tashkent, Samarkand and Andijan
regions for the first time in the country conducted research
on colposcopy of precancerous diseases of the cervix with a
colposcope based on artificial intelligence in 2022.

Figure 1 shows examples of the evaluation results of the
cervix condition by artificial intelligence.

Table 1. Standard form for documenting survey results
Colposcopy Visit Date
1D number: Symptoms
Surname:
Name:
Date of birth:
Address:
Digital colposcopy examination Date
A benign process
CIN1
CIN 2
CIN3
Cancer in situ
Invasive cancer
Other
Histological findings
Introduction plan
Repeat visit Signed
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Figure 1. Evaluation Image Examples

- Total (283)
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Samarkand reglon (123)
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mCIN 1 =CIN 2 = CIN 3 = Cancer in situ = Invasive cancer

Figure 2. Results of histological studies and colposcopy

The results of the analysis are automatically displayed on
the device screen by comparing the image of the patient's
cervix surface in comparison with the artificial intelligence
(Al) database, which has more than 15 thousand different
cases.

In the evaluation image, the lesion first detected by Al is
labeled as shown in Figure 1. At the same time: in the first
case, a suspicious cancer mass is colored sky blue, and the
remaining lesions are colored blue; in the second case, a
suspicious cancer mass is displayed in green. When you click
on the evaluation image, a pop-up window appears for
editing the image, in which you can zoom in and out for a
more thorough examination.

At repeated colposcopy, a pop-up window will show the
history of the last cytology, human papilloma virus (HPV)
and biopsy of the patient, as well as a list of previous
evaluations.

To estimate the efficiency of the Al, histological studies of

patients were carried out with a comparison of their results
with the ones provided by Al. A comparison of the data
obtained is shown in Figure 2.

Figure 2 shows that in 188 (66.4%) cases, the condition of
the cervix was healthy. Histological studies showed a
comparable result — 176 (62.2%) cases.

The results of colposcopy showed that the use of artificial
intelligence allowed to identify 81 (28.6%) cases of
precancerous diseases of the cervix (cervical dysplasia) from
the total number of patients. Histological studies showed a
comparable result — 75 (26.5%).

More than half of the women included in the study
complained of spotting, pain in the lower abdomen,
discomfort during sexual contact. Women who came to the
study without complaints and with a negative colposcopy
result (absence of pathology) were sent for further
observation (gynecologist examination once in 6 months).

In 221 (78.0%) cases colposcopy and biopsy gave the
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same results — the norm, CIN I, CIN II, CIN IlI, cancer. A
false positive result was noted in 24 cases, a false negative -
in 38 ones. Thus, the ability of AIDOT to detect CIN I,
CIN 11, CIN 111, cancer was 57.9%; to detect the absence of
these diseases — 87.5%. The ability of the method to predict
the presence of the disease with a positive result is 68.7%.
The absence of pathology at a negative test result allows to
predict the correct result in 81.4%. Moreover, AIDOT is able
to diagnose the presence or absence of the disease correctly
in 78.0%.

4. Conclusions

Thus, it can be concluded that the diagnostics using
artificial intelligence gave positive results, which were
confirmed by histological studies.

At the same time, the introduction of artificial
intelligence-based colposcopy methods in Uzbekistan will
allow:

to expand the scope and coverage of gynecological
examination of the low-income population;

to get quick results of the examination as an alternative to
the routine examination of women;

to replenish the database and improve the capabilities of
artificial intelligence, which will eventually increase the
percentage of detection of precancerous diseases in the early
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stages during the primary gynecological examination.
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