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Introduction
Breast cancer (BRCA) currently occupies a leading 

place in the structure of oncological morbidity of the fe-
male population, both in Russia and around the world [1, 
7]. More than 2 million newly diagnosed cases of this 
disease are detected annually, which is about 18 % of all 
malignant neoplasms [6, 7]. Lacteal cyst cancer (papillary 
cancer, papillary cystadenocarcinoma) is one of the rarest 
forms of BRCA, the frequency of which varies from 0.3 
to 2.2 % [4, 9]. The most common intracystic cancer oc-
curs at the age of 55 to 60 years [5, 7]. It is characterised 
by a slow rate of tumor growth and a more positive clinical 
course in comparison with other forms of BRCA. Because 
of a small number of studies devoted to the diagnosis of in-
tracystic cancer, and despite the rapid progress of computer 
technology and the constant emergence of new improved 
diagnostic methods in mammology, timely detection of the 
pathology continues to be a relevant issue of clinical on-
cology [1, 2, 3, 8].

Morphological verification is necessary to diagnose 
intracystic breast cancer. The main method of obtaining 
material from the cystic cavity is a fine-needle aspiration 
biopsy (FNAB). The liquid aspirated from the cystic cavity 
during FNAB is used for cytological examination of a cyst 
with papillary growths [4, 5]. In the works of N. V. Zabo-
lotskaya, it is indicated that the aspirate is more informative 
if it is obtained directly from a solid parietal component, 
since tumor cells in the liquid contents of the cyst may not 
be enough to diagnose [5, 10]. However, in case of small siz-
es of intracystic parietal growths, it can be difficult to obtain 

material from them even aiming under ultrasound control 
[5, 8, 11]. Due to the above-stated, we have developed a new 
improved method of cytological diagnosis of cancer in the 
breast cyst that allows increasing the informativeness of the 
FNAB procedure.

The purpose of the study
Creation a new improved method of cytological diagnosis 

of cancer in a breast cyst.

Materials and methods
We examined 67 women with suspected intracystic breast 

cancer. All patients underwent a comprehensive examination 
according to the standard diagnostic algorithm, which included 
examination and palpation of the mammary glands and areas 
of regional lymph drainage, ultrasound examination (US) of the 
mammary glands and axillary areas in B-mode ultrasound, 
doppler ultrasonography, compression elastography, shear 
wave elastography, X-ray mammography, FNAB according 
to traditional and advanced methods under ultrasound control 
and trepanobiopsy of the a solid parietal component (with a di-
ameter of more than 15 mm). The average age of the patients 
was 50,19±10,465 years.

A syringe of 20 ml volume and a needle of 22 G diam-
eter were used during FNAB according to the traditional 
method. Under ultrasound control, after skin preparation 
with an antiseptic solution has been made, a puncture 
needle was inserted into the cyst cavity, after which its 
contents were completely aspirated. The material was sent 
for cytological examination. In the case of the presence 
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of parietal growths, the needle was inserted directly into the solid component 
with subsequent aspiration. Before removing the needle, the plunger of the 
syringe was released, then it was removed, and the puncture site was pressed 
with a rolled gauze for 3–5 minutes. Then the contents of the syringe were 
poured into a test tube and centrifuged, after that a cytological examination 
was performed.

The traditional technique of FNAB of cysts with a solid parietal component 
has a number of disadvantages: atypical cells are not always present in the liq-
uid content, puncture of parietal growths is often ineffective, since getting into 
the area of interest is difficult with its diameter less than 5 mm. As part of the 
study, false negative results were obtained during cytological examination of a 
number of patients with intracystic breast cancer (Fig.1). The presence of these 
disadvantages prompted the creation of a new improved FNAB method (Patent 
RU № 2712055).

The essence of the new diagnostic method is that before aspiration of the 
contents, ozone is injected into the cystic cavity, which is a strong oxidiz-
er and quickly necrotizes the outer layer of the parietal formation, thereby 
increasing its fragility and degree of fragmentation, which increases the 
possibility of detecting atypical cells in the aspirated liquid. The proposed 
method is carried out in several stages. At the first stage, an ultrasound ex-
amination is performed to detect cysts with parietal growths in the mammary 

Fig.1. The needle insertion into the cyst cavity 
with a parietal component, where 1 – mamma-
ry gland tissue, 2 – a puncture needle in the cyst 
cavity, 3 – a parietal solid component.

Fig.4. Evacuation of the contents of the cystic 
cavity with saline solution, where 1 – mammary 
gland tissue, 2 – the evacuated contents 
of the cyst, 3 – a reduced cystic cavity with 
atypical cells detached from the parietal 
component.

Fig.2. The insertion of an ozone-oxygen mixture 
into the cyst cavity, where 1- mammary gland 
tissue, 2 – a parietal intracystic component, 
3 – the insertion of an ozone–oxygen mixture 
through a puncture needle.

Fig.5. The ROC-analysis in order to study the 
diagnostic and prognostic value of a new 
method of diagnosing cancer in a breast cyst.

Fig.3. The insertion of an excessive amount 
of saline solution into the cyst cavity, where 
1 – mammary gland tissue, 2 – the contents 
of the cyst with a fragmented parietal com-
ponent, 3 – the insertion of saline solution into 
the cystic cavity.

gland tissue. Then, under ultrasound 
control, a puncture is performed with 
aspiration of at least 50 % of the con-
tents of the cystic cavity, followed by 
the introduction of an ozone-oxygen 
mixture at a concentration of 5 mi-
crograms / ml, which gives partial ne-
crosis of the outer layer of the parietal 
component. The contents of the cyst 
are removed after 1 minute (Fig. 1, 2).

At the second stage, an excessive 
amount of saline solution in the volume 
of 150 % of the initial contents of the 
cystic cavity is injected into the cyst 
cavity, which leads to the formation 
of a turbulent fluid flow tearing off the 
necrotic surface of the parietal compo-
nent, which increases the probability 
of detecting unchanged atypical cells 
in the aspirate (Fig. 3).

At the third stage, the entire volume 
of cyst contents is aspirated and then 
centrifuged, followed by cytological 
examination (Fig. 4).

To obtain an ozone-oxygen mix-
ture of the desired concentration, the 
medical ozone therapy machine YO-
TA‑60–01-Medozon was used, which 
has been recommended for use in med-
ical practice in the Russian Federation 
since 1996 (registration certificate 
29/06050796/1561–01) and is includ-
ed in the Russian Register of Medical 
Equipment. YOTA‑61–01 is the only 
medical device recommended by Min-
istry of Health of the Russian Federation 
as a material and technical support for 
ozone therapy (registration certificates 
of medical technologies FC – 2005/058, 
FC – 2007/014).



International Journal of Innovative Medicine No. 02 / 2022
11

Results and discussion
The patients were divided into two groups depending on 

the method of performing FNAB.
FNAB was performed on 33 patients with intracystic 

breast cancer according to the traditional method under ul-
trasound control. FNAB was performed on 34 patients ac-
cording to a new improved technique using the preliminary 
introduction of an ozone oxygen mixture.

Atypical cells were not detected during cytological ex-
amination in 18.2 % (n=6) of patients with intracystic breast 
cancer who underwent FNAB according to the standard 
technique, so the study turned out to be false negative, 
atypical cells were detected in the remaining 81.8 % (n=27) 
of patients.

During cytological examination of the contents of the 
cystic cavity, atypical cells were found in 97.06 % (n=33) 
of patients with intracystic breast cancer who underwent 
FNAB using a new technique.

Thus, the sensitivity of FNAB according to the traditional 
method of the diagnosis of intracystic breast cancer was 
81.8 %, and the sensitivity of the new improved method was 
97.06 %, which indicates the reasonability of using the latter 
in order to improve the diagnosis of intracystic cancer at the 
pre-operative stage.

In order to study the diagnostic and prognostic value of a 
new method of diagnosing cancer in a breast cyst, we carried 
out the ROC-analysis. A statistically significant correlation 
was revealed between the detection of atypical cells in the 
contents of the cystic cavity and the diagnosis of «cancer 
in the cyst».

The area under the curve was 0.984 (95 % CI – 0.961–
0.995), which corresponds to the excellent quality of the 
classifying ability (Fig. 5).

Conclusions
1.	 The presence of a number of disadvantages of the existing 

traditional FNAB method limits its use in the diagnosis 
of intracystic breast cancer, because there is a high prob-
ability of obtaining false negative results.

2.	A new improved method of diagnosing cancer in a breast 
cyst using an ozone oxygen mixture has turned out to be 
more effective than the existing one, which proves the 
reasonability of using FNAB with an ozone oxygen 
mixture in order to improve the diagnosis of intracystic 
cancer at the pre-operative stage (AUROC – 0,984, CI 
0,961–0,995).

References
1.	 Vasiliev A. Y. Difficulties of differential diagnosis of non-palpable 

breast formation in outpatient practice / A. Yu. Vasiliev, T. V. Pavlova, 
O. O. Manuilova [et al.] // Radiology – practice. – 2016. – No. 5. – P. 47–52.

2.	 Vladimirova A. V. The effectiveness of cytological diagnosis of breast 
cancer metastases in regional lymph nodes / A. V. Vladimirova, 
V. I. Novik // Questions of oncology. – 2016. – No. 3. – P. 465–469.

3.	 Volchenko N. N. Difficulties of cytological diagnosis of breast dis-
eases based on trepanobiopsies / N. N. Volchenko, O. V. Borisova, 
A. G. Ermolaeva, V. Yu. Melnikova, A. N. Petrov // Clinical laboratory 
diagnostics. – 2017. – Vol. 62. – No. 4. – P. 210–215.

4.	 Gazhonova V. E. Screening of breast cancer: the state of the problem 
and solutions / V. E. Gazhonova, N. N. Vinogradova, A. V. Zubarev 
// Kremlin medicine. – 2017. – V. 3. – P. 6–11.

5.	 5. Zabolotskaya N. V. Ultrasound diagnosis of breast diseases. Practical 
guidelines for ultrasound diagnosis / N. V. Zabolotskaya, V. V. Mitkov. – 
Moscow: Vidar, 2006. – P. 563–609

6.	 Kaprin A. D. Malignant neoplasms in Russia in 2015 (morbidity and 
mortality). M .: MNIOI them. P. A. Herzen is a branch of the Federal 
State Budgetary Institution «NMIRC» of the Ministry of Health of Rus-
sia. – 2017. – P. 250.

7.	 Semiglazov V. F. Minimal breast cancer (prevention, detection, 
treatment) / V. F. Semiglazov, A. G. Vesnin, V. M. Moiseenko. – M .: 
Hippocrates, 2017. – P. 240.

8.	 Zapirova S. B. Ozone therapy is a modern method of conservative 
treatment of breast cysts // Research and practice in medicine. – 
2015. – T. 2. – N 1. – P. 81.

9.	 Atasoy M. M. Vacuum-assisted stereotactic biopsy for isolated BI-RADS 4 
microcaltifications: evaluation with histopathology and midterm 
follow-up results / M. M. Atasoy, N. Tasali, R. Cubuk, B. Narin [et al.] 
// Diagnostic and Interventional Radiology. – 2015. – V. 21. – N 1. – P. 22–27.

10.	Chen S. Q., Liu J. E., Zhang Z. X., Li Z. Self-acceptance and associated 
factors among Chinese women with breast cancer. // Journal of Clin-
ical Nursing. – 2017. – V. 10. – P. 1111–1119.

11.	Diviani S. N., Kardasis N. D. Analysis of the cytological features support-
ing the diagnosis of lobular breast cancer. Factors associated with 
equivocal diagnoses // J Buon. – 2015. – V. 20. – P. 40–44.

INFORMATION ABOUT AUTHORS

Arabachyan Mariam Ilichovna, Oncologist, ultrasound diagnostics doctor, junior scientist of the Problem Research Laboratory «Diagnostic 
investigations and minimally invasive technologies», Smolensk State Medical University, Ministry of Health of Russia Smolensk, Russian Federation. 
ORCID: https://orcid.org/0000‑0002‑0919‑2083, Tel. +79101169208, e-mail: arabachyanmariam@mail.ru

Borsukov Alexey Vasilyevich, MD, Professor, Head of the Problem Research Laboratory «Diagnostic investigations and minimally invasive 
technologies», Smolensk State Medical University, Ministry of Health of Russia Smolensk, Russian Federation.  
ORCID: https://orcid.org/0000‑0003‑4047‑7252, Tel. +79036492210, e-mail: bor55@yandex.ru

Received 06.06.2022
Revised 18.06.2022

Accepted 27.06.2022


