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Abstract
Colposcopy allows the examiner to localize potential lesions, assess the severity of the lesion, and obtain a colposcopic guided biopsy. This method 
has limited sensitivity and specificity, raising serious concerns about the possibility of missing cervical dysplasia. Fluorescent methods for diagnos-
ing precancerous diseases of the cervix and early forms of cancer have an extremely high sensitivity, reaching 90%. The presented results of the 
study allow us to fully declare the high information content of fluorescent colposcopy in identifying dysplastic lesions on the cervix. 
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Резюме
Кольпоскопия позволяет исследователю локализовать потенциальные поражения, оценить тяжесть поражения и получить кольпо-
скопически направленную биопсию. Данный метод имеет ограниченную чувствительность и специфичность, вызывая серьезные 
опасения по поводу вероятности пропуска дисплазии шейки матки. Флуоресцентные методы диагностики предраковых заболева-
ний шейки матки и ранних форм рака обладают крайне высокой чувствительностью, достигающей 90%. Представленные результаты 
исследования позволяют в полной мере заявить о высокой информативности флуоресцентной кольпоскопии в выявлении диспла-
стических очагов на шейке матки. 
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Introduction
In 2020, 604127 cases of cervical cancer (CC) and 

341831 deaths due to this malignant neoplasm were 
reported worldwide [1]. CC is the fourth most commonly 
diagnosed cancer and the fourth leading cause of cancer 
death in women worldwide [2]. In the Russian Federation 
in 2021, more than 15 thousand women were diagnosed 
with this pathology for the first time. Mortality from cervi-
cal cancer amounted to more than 6 thousand cases [3].

Screening for precancerous diseases and cervical can-
cer in target groups of patients in the Republic of Kazakh-
stan (RK) is carried out using routine cytological exami-
nation of the Papanicolaou smear. If an abnormal result 
is detected, by an algorithm, colposcopy and testing to 
detect DNA of highly oncogenic types of human papil-
lomavirus (HPV) is performed.

Women aged 30 to 70 years are subject to manda-
tory cancer screening in the Republic of Kazakhstan 
once every 4 years. According to the results of the 
cytological screening method for CC, in 2021, a total of 
757454 women aged 30–70 years were examined. Of 
this number, precancerous diseases were identified in 
0.99% (7498), and CC was detected in 0.04% (319). The 
incidence of cervical cancer (the proportion of newly 
diagnosed cases) was 1804 women (18.3 per 100 thou-
sand female population versus 17.2 in 2020). The mor-
tality rate from cervical cancer in 2021 has not changed 
compared to 2020 and amounted to 6.0 per 100 thou-
sand female population [4].

Despite the current existence of clear provisions 
on precancerous processes and CC, the availability of 
reliable test control (cytological, colposcopic) of CC 
remains an urgent problem in gynecological oncology 
to this day [5].

CC is a visually accessible form of a malignant tumor, 
so the possibilities for early detection are practically 
unlimited. For this, timely and correct use of accessible 
and informative diagnostic methods is sufficient. In 
addition, timely treatment of precancerous processes 
of the cervix can prevent the development of cervical 
cancer [6].

It has been proven that the cause of the development 
of cervical cancer may be persistent HPV infection in the 
cervical tissue. Human papillomavirus (HPV) is the most 
common sexually transmitted infection [7]. With long-
term persistence of HPV infection in a woman’s body, 
dysplastic processes occur on the cervix, in the absence 
of treatment of which the next stage of development will 
be cervical cancer.

The Pap smear is a screening test, and depending on 
the abnormality, the next step in evaluating the process 
is a colposcopy. The procedure involves treating the cer-
vix with a 5% acetic acid solution, followed by examin-
ing the integumentary epithelium under magnification. 
Pathologically altered areas of the cervical mucosa are 

characterized by persistent whitening of the epithe-
lium. A targeted biopsy taken from these areas is sent 
for histological examination to determine the nature of 
the changes. Colposcopy, which is currently included in 
World Health Organization (WHO) guidelines for women 
infected with HPV, remains the reference standard for 
biopsy to confirm precancer and CC [8].

One of the priority areas in modern medicine is the 
use of fluorescence diagnostics (FD) through the intro-
duction of exogenous photosensitizers (PS). When they 
enter the bloodstream, PSs most often bind to serum 
proteins, forming complex compounds [9]. The resulting 
complexes of PS with proteins are absorbed by endothe-
lial cells in the capillaries of the bloodstream. Then they 
bind to the adventitia of blood vessels and PS enters the 
extracellular matrix with subsequent accumulation and 
retention in pathologically altered cells. When excited 
by blue light, red fluorescence is generated, resulting in 
a distinct fluorescent contrast between tumor/pretumor 
and healthy surrounding tissue [10].

The use of PD methods in the complex diagnosis of 
precancerous changes in the cervix increases diagnostic 
efficiency in identifying the location and size of lesions, 
thus facilitating more complete visualization for subse-
quent treatment. The main parameter of the reliability 
of this diagnostic method is histological confirmation of 
the dysplastic status of fluorescent lesions. At the same 
time there is a correlation between the degree of tis-
sue dysplasia and fluorescence intensity. Fluorescence 
imaging can facilitate the detection of extraclinical 
lesions [11].

Fluorescence diagnosis represents a promising 
opportunity in the diagnosis of diseases in a wide range 
of medical disciplines, such as gynecology, dermatology, 
gastroenterology, surgery, neurosurgery and urology. In 
gynecology, many studies have been conducted evaluat-
ing the utility of fluorescent detection of cervical dyspla-
sia, breast cancer, endometrial diseases, ovarian cancer 
and endometriosis [12].

A number of studies show that, due to high selectivity 
for tumors and low toxicity to healthy tissues, diagnostics 
based on modern PSs are a promising tool for the non-
invasive identification of cervical intraepithelial neoplasia 
[13]. The use of fluorescent colposcopy allows the doctor 
to adequately assess the size and boundaries of lesions 
to select PDT parameters [14]. In the present study, we 
assessed the informativeness of fluorescent colposcopy 
in identifying cervical dysplasia by histological examina-
tion of biopsy specimens from foci of red fluorescence.

Materials and Methods 
The study was performed as part of the project for the 

implementation of the scientific and technical program 
BR18574160 “Development of innovative technologies 
that increase the efficiency of diagnosis and treatment 
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of background and precancerous diseases of the cervix 
associated with the human papillomavirus”, agreement No. 
39-PTsF-23-24 dated January 25, 2023, carried out at the 
Medical Hospital Center for Administration of Presidential 
Affairs of the Republic of Kazakhstan, aged 18 to 49 years. 
The average age was 37.3±4.9 years. A positive result for 
highly oncogenic types of PCR for HPV and an established 
cytological diagnosis distributed as follows: LSIL n=38 
(95%) and HSIL n=2 (5%), 7 (17.5% ) women had previously 
undergone surgical treatment of the cervix.

The colposcopic examination was performed on a 
modern device – video colposcope SLV-101 HD with a 
digital FullHD video camera, with LED lighting, optical 
zoom up to 23 times and recording of images on a per-
sonal computer with an installed program, with a built-in 
yellow filter for leveling ultraviolet light. A chlorine-type 
drug was used as a photosensitizer.

Among 40 participants, highly oncogenic HPV types 
were distributed as follows: type 16 – in 12 (24.5%) 
patients, type 31 – in 7 (14.3%) patients, type 58 – in 7 
(14.3%) patients, type 18 – in 5 (10.2%) patients, type 33 
– in 3 (6%) patients, type 35 – in 3 (6%) patients, type 45 
– in 3 (6%) patients, type 56 – in 3 (6%) patients, type 59 
– in 3 (6%) patients, type 52 – in 2 (4.1%) patients, type 
51 – in 1 (2%) patients.

Visual observation of the fluorescence images was 
possible with the naked eye. For documentation, the 
video colposcope camera was equipped with additional 
functions: a yellow filter was built into the eyepiece to 
improve fluorescence detection and neutralize the vio-
let light of an ultraviolet flashlight. This allowed better 
targeting of negative fluorescence regions and a clear 
delineation of positive fluorescence images compared to 
negative regions by increasing the contrast between red 
and blue light.

Results
As a result of the study, the following data were 

obtained: out of 40 patients, fluorescent lesions were his-
tologically verified as dysplasia in 39 (97.5%) women. In 
one case, fluorescence colposcopy revealed a combined 
pathology of the genital tract in the patient in the form 
of morphologically confirmed moderate dysplasia of the 
vaginal mucosa (the woman was removed from the proj-
ect for further examination).

The high percentage of recurrence of cervical dyspla-
sia after surgery, in the study in 17.5% of participants, can 
be explained by underestimation of the prevalence of the 
process and, as a consequence, non-radical treatment.

Clinical observation
A 34-year-old patient with HSIL and 4 types of HPV 

underwent colposcopy of the cervix in visible light and 
fluorescence diagnosis. In Fig. 1a a colposcopic picture 
after treatment of the cervix with a 5% solution of ace-
tic acid can be seen, where a rough mosaic, open glands 
with a rough rim of keratinization are clearly visible. At 
fluorescence colposcopy (Fig. 1 b, c), areas of red fluo-
rescence correspond to areas of aceto-white epithelium, 
and a bright glow is additionally detected in the pos-
terior fornix and the right lateral wall of the vagina. A 
biopsy was taken from this area. The histological result is 
moderate epithelial dysplasia of the vaginal epithelium 
(VAIN 2). This pathology is usually combined with cervi-
cal dysplasia, while it is rare as an independent nosology,.

Conclusion
Fluorescence colposcopy makes it possible to diag-

nose multifocal lesions on the cervix, in particular pathol-
ogies localized outside the cervix, and to correctly assess 
the boundaries of the lesion, not inferior to colposcopy 
using the acetic acid test.

Рис. 1. Кольпоскопическая картина 
шейки матки пациентки с HSIL и 4 
типами ВПЧ: а – в видимом свете после 
обработки шейки матки 5% раствором 
уксусной кислотой; b,c – в режиме флу-
оресцентного обследования.
Fig. 1. Colposcopic image of the cervix of 
a patient with HSIL and 4 types of HPV: 
a – in visible light after treating the cervix 
with a 5% solution of acetic acid; b,c – in 
fluorescent examination mode.

а cb
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